
National Hydrology Conference 2015                                                                                                                   McCarthy et al 

 

 

- 45 - 

05 - THE IMPLEMENTATION OF A FLOOD DEFENCE SCHEME IN AN URBAN 

ENVIRONMENT  

 

Joseph McCarthy
1
, Gerard O'Connell

2
, Dave Weston

2
 and Vincent Rhatigan

3 

1 
Arup

 

2 
Dublin City Council 

 

3 
Office of Public Works 

 

Abstract 
When choosing the most suitable flood defence solution at design stage, a multicriteria assessment is 

used to score each possible solution for its intended use. This assessment criteria analyses and scores 

characteristics such as constructability, effects on heritage, the natural and social environment and of 

course cost-benefit. This paper discusses how these assessment criteria are manifested during 

construction and highlights key areas of interfaces and interesting common pitfalls that were 

encountered during a case study project, the Dodder Flood Alleviation Scheme Phases 2C-2E. The 

Dodder flood alleviation scheme is the implementation of the Dodder Catchment Flood Risk 

Assessment and Management study (CFRAMS) completed in 2012. Arup are the multidisciplinary 

designers, Dublin City Council the client and project managers and the Office of Public Works are the 

contractor for the 2km of flood defences along the River Dodder in Dublin. The scheme extends 

through the busy urban environment in Ballsbridge in Dublin through to the green sites in Clonskeagh 

and consists of new reinforced concrete flood defences, embankments, glass flood barriers and the 

rehabilitation and strengthening of existing stone wall river walls. 

 

During the construction of the project the team have come across some interesting issues that may be 

common to most flood defence schemes in green and brown field sites. A sample of these issues are; 

• Unknown site conditions particularly in relation to historic stone river walls. 

• Staging and completion of works in a high profile busy urban environment and adjacent to 

live businesses and schools. 

• Providing flood defences through areas of particular conservation interest. 

• Providing flood defences through areas of particular environmental issues. 

 

This paper will discuss how close collaboration between designer, project manager and contractor has 

helped to overcome these issues. It will give commentary on the procedure and ultimate innovative 

solutions chosen and implemented for a sample of these issues encountered. 

 

1 BACKGROUND  

The River Dodder is one of Dublin’s best known and most important rivers. It flows from Kippure 

Mountain through bog land, light forest and agricultural land before entering urban Dublin. The 

Dodder collects rainwater from a 12,081 hectare (120.8 km
2
) catchment and discharges to the Liffey 

Estuary. The lower section of the river is tidal up to the weir upstream of Ballsbridge. The river has a 

history of flooding and is known as a "flashy" river with a quick response to rainstorms. This is due to 

its source being in the Dublin Mountains which provides it with a steep gradient. In the last century it 

has overflowed its banks on numerous occasions causing damage to adjacent properties in the 

catchment area. A number of areas have experienced river and / or tidal flooding causing damage to 

public roads, private and commercial properties while also flooding parkland in the urban areas.  On 

1
st
 February 2002, Dublin City experienced its highest ever recorded tide to that date, reaching a level 
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of 2.95m Malin Head and flooding over 1,250 buildings in the city. Up to this date Dublin was not 

perceived as a city with a large tidal flood risk. 628 of these flooded buildings were recorded on the 

lower Dodder River. When the return period for this very high tide was estimated at only 1 in 68 years 

it was clear that something had to be done as quickly as possible. 

 

The Dublin Flooding initiative (DFI) was conceived by Dublin City Council (DCC) to analyse flood 

risk in four main areas and reduce it to nationally or internationally recommended levels. These four 

potential areas of flooding, were coastal, river, dam breach and drainage network. Later after very 

heavy rainfall in August 2008 and July 2009 from thunder storms, pluvial flooding was added to the 

DFI. As well as structural defences such as flood walls and embankments, other of flood defence such 

as flood awareness and flood warnings were also seen as important measures. From this the Dublin 

Coastal Flood Protection Project (DCFPP) was born. This project looked at all of the existing Coastal 

Defences in Dublin City as well as southern parts of Fingal County Council, catalogued them, 

recorded defence heights and carried out a rudimentary assessment of their structural stability. A tidal 

and wave overtopping hydraulic computer model was developed for Dublin Bay. This used tidal 

records from 1923 onwards and was verified against historic flooding. From this, the level of 

protection of each section of the City’s coastal defences, including the Dodder, was evaluated. 

 

Planning permission for flood alleviation works in the tidal region of the lower Dodder was obtained 

in 2007 from the Liffey up to Newbridge (Lansdowne Road Bridge). Works on this section 

commenced in August 2007 and were substantially completed in 2011. The OPW sponsored most of 

the above works and much of it was carried out by their direct labour crews to a very high standard of 

construction and finishing. The delivery of all of these projects was brought about by the unique 

relationship between Dublin City Council, the Office of Public Works and the various highly skilled 

teams of consultants and contractors employed. 

1.1 Dodder CFRAMS  

The Office of Public Works (OPW) who are the competent authority for the EU Floods Directive in 

the State, are tasked with carrying out a National Catchments Flood Risk Assessment and 

Management Study (CFRAMS) for all the coastline of the country as well as the major and medium 

sized rivers. The Dodder CFRAMS was one of the pilot studies and it has yielded significant cost 

beneficial flood alleviation projects. The Dodder CFRAMS was adopted by Dun Laoghaire Rathdown 

County Council in November 2014 having being previously adopted by South Dublin County Council 

and Dublin City Council.  

 

The general proposed standard of protection is up to the 200 year flood event for the tidal area to just 

upstream of Ballsbridge and up to the 100 year flood level for the upstream fluvial sections. 650mm 

extra is added for global warming. A standard freeboard (safety margin) of 300mm for walls and 

500mm for embankments is added to these levels. These conditions fulfil the requirements of the EU 

floods directive which has been transposed into Irish law as Statutory Instrument 122 of 2010. 

 

The Dodder Flood Alleviation Scheme is the implementation of the Dodder CFRAMS. The scheme 

has been completed on a phased basis from the Dodder estuary moving upstream. Phase 2B from 

Newbridge to Lansdowne railway bridge started construction in July 2011 and was substantially 

completed in early 2013. Emergency works stemming from the November 2011 event were carried 

out to the Sweepstakes Apartment Development, Anglesea Lane and the Licensed Vintners upstream 

during 2013. Phases 2C to Ballsbridge and 2D to Donnybrook Bridge are currently under construction 
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and many of the construction problems associated with these sections form the basis of the rest of this 

paper. Phase 2C is due to be completed in the second quarter of 2016. 

 

 
Figure 1Map of Dodder Flood Alleviation Works Phase 2C-2E 

 

2 DODDER FLOOD ALLEVIATION SCHEME PHASE 2 C TO 2E 

Construction works for phases 2C to 2E of the Dodder Flood alleviation scheme are currently 

ongoing. Arup are the multidisciplinary designers for these phases and are directly contracted to 

Dublin City Council who are the client and project managers for the project. The 2km scheme 

stretches from the Lansdowne railway bridge near the Aviva stadium through the busy urban 

environment of Ballsbridge to Herbert Park and past the leafy embankments of Anglesea onto the 

Smurfit weir and mill race in Clonskeagh county Dublin. The works consist of new reinforced 

concrete flood defences, embankments, glass flood barriers and the rehabilitation and strengthening of 

existing stone wall river walls. The principal design objective is: “to complete these flood defence 

works to the Floods Directive Standards, including for climate change, and to address 

Environmental, Social and Health and Safety concerns.”   

 

3 MULTICRITERIA ASSESSMENT OF OPTIONS 

When choosing the most suitable flood alleviation measure solution a long list of measures including 

structural, non-structural and the ‘do nothing’ approach were considered for the project. These were 

then assessed in a multi staged process to gauge flood risk management options against defined flood 

risk management objectives.  
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The first stage was to initially assess whether the measure was applicable and practical given the 

nature and type of flooding experienced in the Dodder Catchment. The second more detailed 

assessment was to evaluate them based on flood risk management objectives. The use of catchment-

specific flood risk management objectives was integral to the option assessment process. The 

objectives were identified at national level at the outset of the CFRAMS process, giving consideration 

to the requirements of the Floods Directive, and refined through stakeholder consultation. A total of 

15 objectives were applied to the Dodder catchment under four different categories. 

A. Economic (covering economic return on investment, risk to infrastructure and risk to 

agricultural land) 

1. Ensure flood risk management expenditure is risk based. 

 

B. Social (Covering risk to human health and life, community and social amenity.)  

2. Minimise health and safety risk of flood risk management options. 

3. Protect key infrastructure. 

4. Protect existing, and where possible create new waterside access and Social 

recreational and community facilities. 

5. Maintain, and where possible increase, existing waterside access for fishing. 

 

C. Environmental & Heritage (Covering the requirements of the Water Framework Directive 

(WFD), pollution, flora and fauna, fisheries, landscape character and cultural heritage.) 

6. Safeguard and promote sustainable land use in keeping with WFD, 

7. Support the achievement of good ecological status/good ecological potential 

(GES/GEP) under the WFD. Particularly morphology as a supporting element to 

ecological status. 

8. Protect the flora and fauna of the catchment and, where possible, enhance 

biodiversity. 

9. Protect, and where possible enhance, fisheries within the catchment. 

10. Protect, and where possible enhance, landscape character and visual amenity. 

11. Protect and where possible enhance known features of cultural heritage importance 

and their settings. 

 

D. Technical & Other (Covering operation, health and safety and sustainability of FRM 

options) 

12. Ensure flood risk management options are operationally viable and to minimise 

maintenance required. 

13. Ensure flood risk management options are technically and logistically viable. 

14. Ensure flood risk managed effectively into the future. 

15.  No increase in flood risk to other areas. 

 

The use of these objectives as part of the multi-criteria analysis was intended to ensure that the flood 

risk management options address risks to people, property, the environment and cultural heritage 

taking into account related constraints and opportunities. The option assessment process culminated in 

a detailed multi criteria analysis (MCA) to determine the preferred option(s) for each area of the 

Dodder Flood Alleviation Works Phase 2C-2E. The process was developed and used to ensure that 

the assessment of flood risk management options is evidence-based and transparent. The assessment 

criteria adopted were as set out in the table below with each objective assigned a weighted score 
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suitable for its criticality to achieving a high quality permanent flood defence. The maximum score of 

each option was 33 and was split up into a 30:30:30:10 percentage ratio. 

 

Table 1 Multicriteria scoring 

Score 
Topic 

1-2 3-4 5-6 7-8 9-10 

Economic 
Expensive. 

High maintenance. 
... 

Moderate Cost. 

Moderate maintenance. 
... 

Low Cost. 

Low maintenance. 

Social 

Removes /restricts 

existing waterside 

access. 

Encroachment onto 

private lands. 

... 

Maintains existing 

waterside access 

No encroachment onto 

private lands. 

... 

Enhances existing waterside 

access.  

Increased protected area.  

Environmental 

/ Heritage 

Significant loss of 

habitat. 

Significant visual 

impact. 

... 
Some loss of habitat.  

Neutral visual impact. 
... 

Protects habitats/ cultural 

heritage. 

Enhances visual character 

 1 2 3 

Technical/ 

Other 

Challenging to construct. 

Reduces river conveyance. 

Moderately challenging to construct. 

Maintains river conveyance. 

Routine construction. 

Increases river conveyance. 

 

4 PHASE 2C-2E DESIGN STAGE  

The preliminary design for the project was completed in 2012.  This design was developed in 

consultation with the project manager and contractor and used the multi-criteria analysis to determine 

the preferred flood defences. Part 8 planning permission for the project was granted in July 2013.  All 

planning conditions and relevant stakeholder comments were subsequently implemented into the 

detailed design of the project. The detailed designs were again developed in consultation with the 

project manager and contractor to ensure and integrated project throughout. The designs and their 

construction were sequenced in order to address the areas in most risk to flooding first, in a notional 

process of downstream moving upstream.  

 

A number of defence arrangements were identified in the CFRAMs and were further developed 

during the preliminary and detailed design in order to achieve the design objectives described above. 

For example where a flood defence was highlighted as being required, the preliminary design assessed 

whether the wall should be a river wall or a wall on the dry and what construction method should be 

used for the wall.  A summary of the flood defence works for Phase 2C to 2E chosen to achieve the 

design objectives described above is below: 

• 807m of embankments 

• 2120m of new flood walls ranging from 1.0m to 6.0m high 

• 50m of bridge parapet in-fills 

• 7 flood gates 

• 60m of 1.1m high glass flood walls 

• 400m of wall repairs and strengthening 

• Street furniture, drainage and ancillary works. 
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Figure 2 Flood defence works at Sweepstakes walkway 

 

5 IMPLEMENTATION OF THE SCHEME  

5.1 General  

Throughout the project it was found that both the design and construction methods had to be changed 

on a regular basis to take into account the different conditions actually found on site: ground 

conditions were in many locations different than expected from site investigations, foundations to 

some existing walls were non-existent, in accurate utility information etc. These changes mostly only 

became apparent after construction commenced and hence required a collaborative approach between 

the contractor, client and designer. Close coordination, regular on site workshops, technical 

discussions and progress meetings enabled the project team to work together to create innovative 

solutions. This communication and team effort has been key to the success of the delivering this 

challenging project. 

 

The Office of Public Works are the main sponsor for the Dodder Flood alleviation Scheme Phase 2C 

to 2E and are also the main contractor and project supervisor for the construction stage (PSCS) for the 

project.  Although not directly contracted, due to the nature of works programme and the emergency 

nature of the project, it was necessary for the contractor and the designer to work closely together to 

complete the detailed design and agree the method and sequence of works. Arup as designers and 

project supervisor for the design stage (PSDP) produced detailed designs in accordance with the 

objectives set out as discussed previously while the contractor was on site completing works further 

downstream. The process gave the contractor the freedom and flexibility to influence the detailed 

design armed with the knowledge of onsite conditions and challenges. This meant however that for 

some lengths of the scheme, the multi-criteria assessment completed for the CFRAMs and the 

preliminary designs were often updated based on site conditions and working environments. This also 

meant that the final solution constructed was always the optimum solution and achieved as far as 

reasonably possible the 15 objectives set out as discussed earlier. In the following sections we will 
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outline some of the challenges encountered and how the multi-criteria assessment and scoring set out 

at preliminary design stage was updated based on these challenges discovered while on site. 

 

5.2 Stakeholder consultation 

For a flood alleviation project, stakeholder consultation is vital part of the process. Public consultation 

meetings with local representatives, resident groups and other stakeholders are held prior to the Part 8 

planning application. This is the stage where the concerns of all involved in the scheme are 

incorporated, as far as possible, into the preliminary design. This is the opportunity for all relevant 

stakeholder parties to make submissions and have their say. Advertisements are placed in the papers, 

notices are placed along the length of the scheme, documents are on view on the local libraries and 

copies of the documents are sent to bodies such as Inland Fisheries Ireland (IFI), Environmental 

Protection Agency (EPA) and DCC departments, environmental and heritage agencies.  This stage is a 

very important one in the project.  By receiving comments and input from all stakeholders at this 

stage it means that there is a better understanding of the requirements and sensitivities of all parties 

and it allows the project team to develop and finalise the preliminary design with minimal changes in 

the future.  A number of clarification meetings were held with local residents and residents 

associations to clarify proposals and make sure that they made submissions to be evaluated in the 

Planning Process.    

 

After the detailed design for the Dodder flood scheme was completed and before construction 

commenced, all affected properties on each section of works were contacted by letter to inform them 

of the upcoming works. All properties were visited individually by Dublin City Council to obtain 

contact details and to agree such things as easements, condition surveys, nature and method of works, 

restoration and reinstatement. This relationship was further developed through regular communication 

with property owners during the main construction phase.   Updates were given to stakeholders for the 

works affecting them and a live project website was set up giving updates of the project as a whole. 

No compulsory purchase orders have been required in the project to date despite works taking place in 

or beside over 100 properties! 

 

In the majority of cases stakeholders were extremely welcoming of the flood defence project and were 

hoping for works to be completed as soon as possible. However it can be problematic when 

stakeholders do not engage at an early stage in the process. In an urban environment, and working to a 

strict programme, management of these stakeholders, which often meant liaising with their 

individually appointed engineers and architects and providing bespoke property dependent solutions 

was a challenging task.  Personal contact and clear communication is very important as property 

owners need to know who they are dealing with and that their concerns will be dealt with fairly and 

expeditiously. For the Dodder flood alleviation project it has been agreed, where possible, to alter 

works on site to negate effects of the work on stakeholders. No compensation for any alleged loss of 

business, temporary way leaves, noise, nuisance and such has been entertained.  Examples of changes 

in design and construction after stakeholder engagement of works on private land include the 

realignment of defences to retain existing trees or landscaping of sentimental significance, change in 

the specification of cladding and finishing of works, requirement for new windows in properties 

adjacent to defences and access and egress reinstatement requirements.   

 

5.3 Providing flood defences through areas of particular environmental issues 

The Dodder Catchment Flood Risk Management Plan (CFRMP) was subject to a Strategic 

Environmental Assessment (SEA) and Appropriate Assessment (AA) to meet the requirements of the 
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Irish Regulations transposing the EU SEA and Habitats Directives respectively. This is the process 

used to ensure that environmental considerations within the Dodder catchment were addressed 

throughout the plans development. The planning application for Phases 2C-2E was accompanied by 

an Environmental Report, which identifies, evaluates and describes the likely significant effects on the 

environment of implementing the Dodder flood alleviation scheme, and recommends how identified 

adverse effects can be mitigated, communicated and monitored. A sample of environmental issues 

that have been encountered on the Dodder project are listed below. 

 

• Bats: Bats use trees during the summer months as temporary roost sites and their cover and 

understorey flora provide habitats for foraging bats. Bat surveys were required in advance of tree 

removal. 

• Kingfisher: Kingfishers are an EU Annex I species under Directive 79/409/EEC. While 

Kingfishers have been recorded from the river Dodder along various stretches, few of these 

species nest in the river corridor. 

• Lamprey: All three Irish lamprey species are listed on Annex II of the European Union Habitats 

Directive (92/43/EEC). The presence of lamprey in the Dodder is shown in NPWS datasets. These 

species are protected under the Habitats Directive. 

• Badgers: At the time of the environmental assessment included in the Part 8 planning application, 

no badger setts were found. There were some setts known to be located in Rathfarnham which 

was outside our scheme. Since the submission of the application and during construction two sets 

were located on the river embankment nearby. 

• Otters: Otters are protected under Annex II of the Habitats Directive and their resting place is 

fully protected. One otter holt has been located along an embankment away from the works. 

• Salmonoids: Atlantic salmon are listed on Annex II of the EU Habitats Directive, and are 

protected under national legislation as an important fisheries resource. They are vulnerable to 

pollution and morphological disturbance of rivers, and of sedimentation of spawning beds. In 

river works is prohibited during spawning season. 

 

The primary mitigation measure is avoidance. Where potential adverse impacts were identified, the 

project design has been modified if feasible, to avoid the impact.  For example moving flood defences 

away from the river edge to leave the existing natural embankment in its current condition. Where 

impacts could not be avoided, mitigation measures have been incorporated into the scheme to reduce 

the adverse impacts to as low as is practicable. Where adverse impacts cannot be prevented, measures 

have been taken within a reasonable timeframe to restore the environment to an approximation of its 

previous condition or to a new equilibrium. Mitigation measures and rules adopted in order to reduce 

impact on the environment have been developed in consultation with relevant authorities. An example 

of this is where method statements for in river works have been approved by Inland Fisheries Ireland 

in order to reduce impact on lamprey and salmonoids while the National Parks and Wildlife Service 

have been consulted for works in the vicinity of badger setts. There were many mitigation measures to 

be followed and these had a direct impact on the design, construction methods and planning of the 

works.  

 

• Retained trees had to be protected from root damage by machinery by an exclusion zone of at 

least equivalent to canopy cover. 

• Trees near known bat populations could only be felled in the period late August to early 

November, in order to avoid the disturbance of any roosting bats. Ivy-covered trees, once felled, 
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had to be left intact on-site for 24 hours prior to disposal to allow any bats beneath the foliage to 

escape overnight.  

• Impacts on breeding birds had to be avoided by carrying out tree felling and hedge cutting outside 

the breeding season March 1st to August 31st. 

• In river works were not be permitted between October and May.  All in river works had to be 

agreed with IFI and NPWS in advance of works. 

• Japanese Knotweed and Himalayan Balsam were removed and destroyed where possible. 

 

 
Figure 3 Existing environment on the River Dodder 

5.4 Staging and completion of works adjacent to live businesses and schools 

As mentioned earlier the Dodder flows through the busy urban environment of Ballsbridge and 

Donnybrook where residential buildings, business and schools all adjoin the river.  When completing 

construction works it is important to avoid impact on the natural environment but what is often 

underestimated or indeed forgotten is the impact on the existing built and social environment.  In 

some cases these can be the more difficult to protect from disturbance.  Each property will have 

specific and individual requirements and these will vary and differ from those of neighbouring 

properties.  An example of property specific requirements for the Dodder scheme are listed below; 

• The majority of residential properties require all works to be completed during the day and 

prohibit all night and most weekend works.  

• Commercial properties prefer works to be completed out of working hours.  

• Schools require works to be prohibited during school hours and noise to be kept to a minimum all 

time. During exam time all works are were stopped in the vicinity of the schools. 

• Commercial properties including banks require strict security measures to be put in place during 

the works to ensure a continued high level of security both during and out of working hours. 

• Existing structures, particularly those that are older and protected, require limits to be put on 

vibration levels experienced.  This in turn limits construction techniques and methods available to 

the contractor.  

• Particular properties may require full access and prohibit all works during a particular event at the 

property. For example a sporting event.  

• River based festivals may require access to the river during a defined period. 

• Waterway users such as kayakers and fishermen may require full unrestricted access to the river 

way  

• Property owners may have particular elements of their property that they would like to retain 

and/or protect.  These can range from ornate plants to architectural elements of boundary walls. 
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Figure 4 Construction works in Area 2C Ballsbridge 

 

5.5 Unknown site conditions particularly in relation to historic stone river walls 

Over 2.1km of the river edge consists of existing river walls.  These river walls vary in their age and 

their construction material and methodology.   Some are relatively modern cut stone limestone walls 

constructed with cement based mortar and some are of historically significant structures of natural 

limestone with lime mortar.  Throughout the years these walls have been maintained and repaired 

with various different methodologies. Evidence can be found of reinforced concrete scour beams, 

sandbagging reinforcement, backing walls, piling stabilisation, repointing and replacement.  With the 

diverse arrangement of existing walls located in such an environmentally sensitive site with 

challenging access and with no as built documentation of the river walls, it is extremely difficult to 

predict the existing wall arrangements. 

 

In advance of the planning application and preliminary design, a significant amount of site 

investigation was completed in order to determine if the walls could and should be used as part of the 

flood defence system. Each wall was assessed using the OPW recommended approaches for wall 

assessments. In order to reduce risk to client, contractor and stakeholder, it was decided that existing 

river walls where not structurally capable of flood retention and where not of particular conservation 

importance would be replaced by new flood retaining structures. The preferred methodology was the 

construction of reinforced concrete river L-walls with cladding to match the existing environment and 

river wall. 

 

Construction of these new river walls began in 2013 downstream of Ballsbridge on the right bank. 

Having the base of the L-wall below the riverbed was critical to achieve a robust flood defence 

structure that was structurally sound, aesthetically pleasing and environmentally friendly.  During 

construction, however, it was discovered that that some stretches of the existing river walls had a very 

shallow formation level making the excavation for the bases unsafe. It was also further discovered 

that the material behind the base of the existing river wall was of very poor quality. The river was 

tidal in this area and this had led to significant washout of the backfill material. The remaining 

material had lost significant cohesive properties and so added another challenge to the construction of 

the river walls. Optioneering of construction methodologies and multiple redesigns were required in 

order to develop a safe and effective construction methods for each area. This required a very 
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proactive approach by client, contractor and designer as the works were in progress and changes had 

to be agreed and designed quickly to allow the works to progress. 

 

 
Figure 5 Flood Defences at Beatty’s Avenue Area 2C 

 

5.5.1 Area 2C Left Bank 

The multi-criteria assessment at preliminary design stage found that a new reinforced concrete river 

wall in front of an existing riverwall in the Ballsbridge area to be the preferred construction 

methodology.  The existing river wall on the left bank looking downstream from Ball’s Bridge, also 

retained a number of important inhabited structures such as: Ulster bank, Sherry Fitzgerald office, 

Ballsbridge post office and Ballsbridge College. In light of the challenges experienced with 

excavating near river walls in the area and the significant risk associated with this work nearby 

inhabited structures it was deemed necessary to reassess the preferred option. The project team 

worked closely to investigate alternative solutions namely; 

• Do nothing scenario 

• Sheet Piling solution 

• Contiguous piling solution 

• Precast reinforced concrete construction 

 

A suite of specific site investigation works was undertaken including slit trenches, coring and Non-

destructive testing of material. Arup then undertook a series of assessments of the existing riverwall 

and geotechnical investigations to explore the possibility of alternative solutions.  A revised multi-

criteria assessment was completed finding that due to predominately technical issues with alternatives 

that the original reinforced concrete L-wall remained the most favourable solution. However this 

would require underpinning and a very detailed site specific method statement that would later be 

developed by the OPW and their temporary works designer in consultation with Arup and Dublin city 

council. 

 

5.6 Providing flood defences through areas of particular conservation interest. 

As mentioned earlier the Phase 2C-2E is 2km in length and travels through a variety of environments. 

Along this length there are a number of structures, or structural elements, that are of particular 

conservation interest. These structures must be protected and any impact must be reduced as stated in 

objectives 10 and 11 discussed above. These elements range from ornate pedestrian railings to a 

medieval mill race, historical rivers walls and historical bridge structures.  It is important to engage 

qualified conservation architects at an early stage in flood defence schemes. These conservation 



National Hydrology Conference 2015                                                                                                                   McCarthy et al 

 

 

- 56 - 

architects advise on the choice of flood defence options, mitigation measures and finishes at an early 

stage in the project. Such early intervention will avoid surprises during construction and mitigate 

consequent delays whilst safeguarding the treasured fabric of the existing environment. Two areas 

where the flood defence scheme had particular interface with structures of significant conservation 

importance and are described below. 

 

5.6.1 Ball’s Bridge 

Prior to preliminary design it was determined that the Ball’s Bridge upstream parapet should be 

partially infilled in order to provide sufficient flood defence.  Taking into account the significant 

importance of the bridge structure the project team undertook an exercise to investigate other flood 

defence solutions in this area. No as built information was available for the bridge but a 3D point 

cloud survey carried out of this stretch of the river provided the exact dimensions of the bridge 

structure. Options involving flood gates, glass panels, parapet infill and additional bridges were 

investigated and subjected to a revised MCA. As part of this process a 3D model of the bridge based 

on the survey was also built in order to visualise any architectural impact on the bridge. The final 

solution, carried through to detailed design, was to lower the river bed under Ball’s Bridge. This 

solution obviated the need to construct flood walls on the bridge. The solution was developed by 

carrying out extensive site investigation at the bridge foundations.  It was found that the foundations 

were deep enough to allow lowering of the riverbed without the need to underpin the sub-structural 

elements. A scour protection matt was designed for the river bed to avoid build-up of silt and 

undermining of the bridge. The revised solution will be technically challenging during construction 

but will provide suitable flood defence for the area whilst keeping the fabric of the bridge fully intact. 

 

 
Figure 6 Ball’s Bridge and 3D model 

 

5.6.2 Royal Dublin Society Wall 

During the CFRAMS the Anglesea road river wall adjacent to the Royal Dublin Society was cited as 

being too low to provide adequate flood defence and was identified to be raised by 100mm.  Although 

the wall was of historical importance it was deemed that raising of the wall could be achieved 

sensitively with the appropriate materials. Upon mobilisation to site it was noted that the wall was in 

very poor condition.  Arup undertook a detailed inspection and assessment of the wall and 

recommended that the wall should either be replaced or significantly strengthened. It was considered 

not to provide adequate flood defence in its current condition. Evidence of this failure can be seen on 

the river face of the wall where there is settlement, significant fabric loss and bulging of the existing 

wall. The upper parapet, which is from a later building phase, is supported on a concrete beam and is 

separating from the lower wall section due to the settlement and failure as described above.  
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Due to the condition of the wall the multi-criteria assessment had to be revised and updated.  Also due 

to the scale of the works the changes to the scheme would require clarification and permission from 

the planning department. In order to address the issues the client, contractor and designer worked with 

DCC planning department, conservation architect and DCC Architectural and Conservation 

department to develop a solution that would provide a  robust flood defence system but would retain 

the fabric of the asset as far as possible.  After this optioneering and revised MCA the solution 

developed managed to retain almost 50% of the existing wall while providing a system that could be 

relied upon for future flood events.  . The works proposed by the design team involve the installation 

of piles to river bed level, rebuilding the original wall from footpath level with salvaged stone and the 

retention and strengthening of the existing wall.  The proposed solution also safe-guarded a number of 

important trees growing along the footpath on Anglesea Road. The solution has been put to the 

planning department and is currently under consideration.   

 

6 SUMMARY AND CONCLUSIONS 

The implementation of an urban flood defence project is a very complex process with a large amount 

of challenges. These challenges and complexities are based around environmental issues, access 

issues, programming issues and an unusually large amount of unforeseen issues arising during 

construction.  The resolution of these unforeseen issues whilst construction is ongoing requires 

innovation, co-ordination and a unified project team.   

 

The Office of Public Works is completing the construction of the Dodder Flood alleviation Scheme 

through a Direct Managed Works Model. This allows greater flexibility to react sensibly and cost 

efficiently to issues which might arise during construction such as unforeseen ground conditions and 

utilities, landowner issues, high water levels during construction period requiring temporary flood 

defences and the requirements for alternative reinstatement etc. thus significantly reducing delays and 

additional costs. There is also substantial involvement with the private sector as the direct managed 

works models uses many sub-contractors, plant hire companies and materials suppliers. 

Dublin City Council as project managers and liaison officers ensures that the existing fabric and assets 

of the environment continue to be protected and improved, a robust flood defence system is provided 

to further protect the city and the residents are briefed and concerns dealt with fairly and 

expeditiously.   

 

Arup Engineers have their head office walking distance from the works and had a multidisciplinary 

team of geotechnical, civil/structural and maritime engineers at hand to provide specialist input at all 

stages.  

 

The delivery of all of the Dodder flood alleviation projects was brought about by the unique 

relationship between Dublin City Council, the Office of Public Works and the various highly skilled 

teams of consultants and contractors employed. 

 

To date it is estimated that 1500 buildings, most of them dwellings, are now protected to the national 

standard or close to it. All of the tidal flood works were tested on 3rd January 2015 when Dublin City 

experienced its highest tide ever recorded at 3.014m at Alexandra Basin. This tide caused estimated 

damages of €100,000 compared to €60M in February 2002. This augers well for the €25M of works 

carried out on the Dodder; works under construction on Georges Quay, City Quay, Sir John Rogerson 
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Quay, as well as planned works at Dollymount, Clontarf, Sandymount, the Dodder and the Poddle 

rivers which will further protect the citizens of Dublin City from future flooding. 
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