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1 Introduction 

Malachy Walsh and Partners (MWP) were commissioned by Roscommon County Council (RCC) to 

carry out an analysis of the hydrological regime in Lough Funshinagh following an exceptional rise in 

the water surface level that caused flooding to properties and public roads in the winter of 

2015/2016.  Roscommon County Council and Geological Survey Ireland (GSI) have already collected a 

large amount of data and carried out some remedial and exploratory works prior to this engagement. 

1.1 Objectives 
The purpose of this report is to establish the cause of the severe flooding around Lough Funshinagh 

and Lough Cup in the winter of 2015/2016 and to make recommendations on possible remedial 

works to be carried out to reduce the risk of flooding in the future. 

The scope of works specified by Roscommon County Council is as follows: 

• Preliminary site visits to South Roscommon region. 

• Progress meetings with Roscommon County Council and stakeholder consultation. 

• A summary of the information gathered from public consultation; if necessary, conduct 

additional data gathering events. 

• Preparation of a preliminary Hydrology deck study report identifying the study area attributes 

including flood risk areas, existing development, and Natura 2000 sites. 

• Identify locations throughout the study area requiring flood alleviation works based on the 

public consultation information and preliminary desk studies. 

• Review options and prepare preliminary proposal for flood relief works at Lough Funshinagh 

including a preliminary cost estimate for the works. 

• Identify the studies and surveys required to progress the flood scheme to pre-feasibility stage. 

• Scope the feasibility study and report, including 

o the level of detail required for costing of the preferred route and the cost-benefit 

analysis. 

o identification of mechanisms to progress any solution - OPW Minor Works program, 

Part 8 / 10 of the Planning and Development Act 2000 or Arterial Drainage Act 1945. 

o preparation of a final scope of works document. 

Malachy Walsh and Partners made several visits to the site and had consultations with Roscommon 

County Council engineers and public representatives.  RCC provided information on the extent of 

previous floods, water levels records and details of two possible options for controlling the water 

level in Lough Funshinagh.  MWP obtained additional information from GSI and Met Eireann and 

developed preliminary flood alleviation measures in addition to those already identified by RCC.  

MWP also prepared preliminary cost estimates and cost benefit analyses for each potential option. 

  



Lough Funshinagh 19618-6001-D 
Flood Analysis Report 05 March 2021 

 

 
Page | 6 

 

1.2 Study Area Description 
Lough Funshinagh is fed by several local streams but there is no overland outflow.  The streams are 

mainly to the north and west of the lake as can be seen on the map in Figure 1.  Reduction in water 

levels is by infiltration into the underlying karst system and by evaporation.  While infiltration is likely 

to be diffuse there is a submerged swallow hole at the southern extremity of the lake that is thought 

to be the main outlet.  Upwelling from this source is not known to occur; consequently, Lough 

Funshinagh is a disappearing lake rather than a turlough. 

The most recent flood event occurred in the winter of 2015/2016 when the water level reached the 

highest recorded level in the Lough, causing major flooding to the public road network and to three 

houses.  Lough Cup, a turlough located one kilometre to the east of Lough Funshinagh, also reached 

an unprecedented level during the same period and caused severe flooding of the adjacent road and 

cut off direct access to three properties. 

1.3 Designations 
The site is designated as a County Geological Site, Site Code RO018, and is recommended by GSI for 

designation as a Geological Heritage Area by the National Parks and Wildlife Service (NPWS).  

Ireland’s geological heritage is evaluated within an overall framework of 16 themes (IGH1 to IGH16).  

The Lough Funshinagh site has primary, secondary and tertiary designations of IGH1 (Karst), IGH7 

(Quaternary) and IGH16 (Hydrogeology) respectively. 

The site is designated as a Special Area of Conservation, Site Code 000611, selected as a Turlough 

habitat which is listed as priority habitat on Annex 1 of the EU Habitats Directive.  It is also 

designated as a Wildfowl Sanctuary, Code WFS-46, by the NPWS. 

The surface catchment contributing to the inflow to the lake measures 37.80 km2 and the lake has a 

surface area of 3.80 km2 under normal conditions.  The sub-surface catchment area is unknown but 

may be extensive and not related directly to the visible surface topography.  Lough Cup has a 

catchment area of 1.60 km2 and an area of up to nine hectares depending on water surface level and 

It can also disappear totally.  The catchments are shown in Figure 2. 

All levels in this report relate to Malin Head datum. 
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Figure 1: Lough Funshinagh and Lough Cup1 

 
Figure 2: Catchments - Lough Funshinagh (blue) and Lough Cup (red)  

 
1 Map reproduced from Ordnance Survey Ireland by permission of the Government, licence number EN 00115719. 

Lough Funshinagh 

Lough Cup 
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2 Temporary Flood Alleviation Measures 

During the 2015/2016 flood event, two houses in Ballagh near the shore of Lough Funshinagh were 

flooded.  These are referred to as House A and House E on the map in Figure 3.  Two commercial 

properties in Ballagh were also flooded.  Part of the local road adjacent to these properties was 

flooded and was temporarily raised by Roscommon County Council to allow the road to be opened to 

traffic.  Three other houses in Ballagh, Houses B, C & D were at risk of flooding with minimum 

freeboard above the maximum flood level. 

A house is Lysterfield, House F, and a section of the R362 regional road were flooded.  Two houses, 

House G and House H and a group of farm buildings at Srahauns at Lough Cup were cut off by severe 

flooding of the road over an extended period. 

 
Figure 3: House locations 
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Roscommon County Council carried out temporary works at Ballagh to protect houses and to make 

the public road passable. 

• An earth mound was formed around House A and pumps were installed to reduce the water 

levels around the house.  The mound, which is still in place, may not be fully impermeable 

and continuous pumping was required over a number of months to counteract the seepage 

through the mound and through the sub-surface.  It is also likely that runoff from part the 

catchment to the north also contributed to flooding around the house. 

• The road level at House E was raised to allow access to the house and to prevent further 

flooding. 

• A section of the road at Ballagh adjacent to the Houses B, C and D was raised temporarily to 

allow the road to be opened to traffic.  This was lowered in 2018 because it was too high 

relative to the floor levels of the houses. 
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3 Rainfall Analysis 

Malachy Walsh and Partners carried out an analysis of the Met Eireann daily rainfall records for 

Lecarrow from 1952 to 2018.  Rainfall depth is available from 01/02/1952 to 30/09/2018 with only 

one month of data missing (December 1993).  The graph of the daily record is too granular to show 

any obvious pattern.  However, when the rainfall is analysed cumulatively over various time periods 

the extreme events become visible in the graphs.  The cumulative rainfall for a given number of days 

is calculated starting at each day in the record and calculating the total for the subsequent days for 

the required period.  The number of cumulative values is almost equal to the total record where 

there is a long record of rainfall depths.  This calculation was based on gross rainfall without taking 

evaporation into account. 

Cumulative values were calculated and graphed for time periods ranging from 15 days to 180 days.  

The highest cumulative rainfall on records occurred at the end of 2009 and in the winter of 

2015/2016, which correspond to the highest known water levels for the length of the rainfall record.  

The rainfall depths and dates for different time intervals within these events are shown in Table 1.  

The lowest long-term rainfall occurred in 1983 and 1984 as shown in Table 2. 

The highest and lowest annual rainfall occurred in the hydrometric years 2015 and 1958 at 

1,347.90 mm and 752.10 mm, respectively.  A hydrometric year runs from the 1st of October in that 

year to the 30th of September in the following year. 

Duration Rainfall depth (mm) Start date End date 

15 days 197.90 11th November 2009 25th November 2009 

30 days 296.30 26th October 2009 24th November 2009 

60 days 382.00 9th October 2009 7th December 2009 

30 days 294.10 3rd December 2015 1st January 2016 

60 days 489.50 8th November 2015 6th January 2016 

90 days 606.10 4th November 2015 1st February 2016 

120 days 726.90 4th November 2015 2nd March 2016 

150 days 826.00 5th November 2015 2nd April 2016 

180 days 902.90 19th October 2015 15th April 2016 

Table 1: Highest cumulative rainfall depths from February 1952 to September 2018 

Duration Rainfall depth (mm) Start date End date 

60 days 18.70 16th June 1983 14th August 1983 

90 days 68.20 6th April 1984 4th July 1984 

120 days 98.40 29th March 1984 26th July 1984 

150 days 153.00 8th February 1984 6th July 1984 

180 days 205.40 1st February 1984 21st August 1984 

Table 2: Lowest cumulative rainfall depths from February 1952 to September 2018 

The profiles for the rainfall analysis, Figure 9 to Figure 13, are included in Appendix A of this report.  

The graph in Figure 9 clearly shows the exceptionally high 30-day rainfall in November 2009 and in 

December 2015.  The graphs in Figure 10 to Figure 13 show that the cumulative rainfall for 60, 90, 

120 and 180 days are all associated with the extreme flood event in the winter of 2015/2016.  
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Given the exceptional level of rainfall before and during the 2015/2016 flood event it is reasonable to 

conclude that the extreme water level in the Lough was due to rainfall only and not necessarily to 

any external factors affecting the outflow rate. 

4 Flood Frequency 

There is limited information currently available to establish an estimate of the annual exceedance 

probability (AEP) for the water level that was reached in Lough Funshinagh in the winter of 

2015/2016. 

Malachy Walsh and Partners carried out an analysis of the daily rainfall data provided by Met Eireann 

from 1952 to 2018.  The level of rainfall that occurred up to and during the 2015/2016 flood event 

was the highest in this 67-year record. 

In 2009 the water level was 67.00 mOD which was the highest on record at the time, but this did not 

cause flooding to roads or property. 

A local resident (now deceased), who lived close to the Lough, recorded in his diary that in the spring 

of 1948 the Lough reached a level higher than any achieved in the previous 100 years.  Based on his 

son's interpretation of the description, the water level was at about 68.44 mOD.  Since that time, the 

only recorded flood of this magnitude was in the winter of 2015/2016 when the water reached a 

level of 68.25 mOD. 

The Met Eireann rainfall data and the information recorded by the local resident cover an almost 

continuous time span of about 170 years during which time two extreme water surface levels are 

known to have occurred in the Lough. 

Based on this limited information, a best estimate of the AEP of an extreme event would be in the 

range of 1% to 2% (100-year to 50-year return period). 

4.1 Update 30 June 2020 
The recent data for Lough Funshinagh shows a continuous rise in level from August 2019 to March 

2020 with a total rise of 2.95 metres.  The maximum water level was 68.26 mOD which is higher than 

that reached in 2016. 

The total rainfall for 240 days from 21 July 2019 to 16 March 2020 was 1,020.5 mm.  This is the 

highest 240-day rainfall depth in 68 years of records. 

The reduction in water surface level of 0.50 metres in six weeks from the 1st of May 2020, without 

much rainfall, is equivalent to an outflow rate of about 0.50 m3/sec, less evaporation, which is 

consistent with the estimate in this report. 

The conclusions in previous revisions of this report - that the flooding is due to extreme rainfall 

depths and that the outlet is not blocked - are therefore still valid.  However, the recurrence of an 

extreme flood in 2020 similar to the 2015/2016 event and a very high water level in early 2018 

suggests that these events may have a higher annual probability of occurrence than the original 

estimate of 1% to 2%.  
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5 Flood Prevention Options – Lough Funshinagh 

5.1 Existing Outflow Rate 
The purpose of this section of the report is to establish if external factors have changed the outflow 

regime from the Lough, causing it to contribute to the severity of the recent flood event. 

Geological Survey Ireland set up temporary monitors in Lough Funshinagh and Lough Cup in 2016.  

GSI has undertaken a ground water monitoring programme at 64 sites nationally, 13 of which are in 

County Roscommon.  The purpose of the programme is to develop national groundwater flood maps 

and the installation of a groundwater flood monitoring network.  As part of the programme, a 

permanent water level monitor was installed in Lough Funshinagh. 

The OSi contour data for the area around the Lough has a minimum level of 64.50 mOD which 

corresponds with the water surface level at the time of the lidar survey from which it was derived.  

The volume of water in the Lough relative to this baseline has been calculated for a range of levels up 

to a maximum of 68.50 mOD.  Malachy Walsh and Partners used this information to create a stage / 

volume curve for Lough Funshinagh excluding the volume below the level of 64.50 mOD. 

The stage / volume profile below this level is not currently available but should be much steeper than 

the profile above it due to the diminishing area associated with the shallower depth.  Details of the 

profile of the Lough bed would give a better insight into the apparent suddenness with which the 

Lough disappears. 

The stage / volume profile was used with the Met Eireann daily rainfall data for Lecarrow to establish 

a correlation between rainfall and water surface levels in the Lough. 

Figure 14 in Appendix B shows the profiles of the water surface levels as logged by GSI between the 

4th of August 2016 and the 17th of October 2018 and the calculated water surface levels based on the 

Lecarrow rainfall data for the same period excluding evaporation losses and outflow.  Figure 15 

shows the same profiles including evaporation in the calculated data.  The total outflow during this 

period is represented by the area between the profile graphs.  The difference between the logged 

(blue) and calculated (red) profiles in Figure 14 represents the cumulative volume due to a 

combination of evaporation and the outflow from the Lough.  Figure 15 is based on net rainfall 

(rainfall minus evaporation) where the difference between the profiles represents the outflow from 

the Lough into the subsurface.  The total outflow for the monitored period plus the evaporation 

corresponds with the total net rainfall multiplied by the average runoff coefficient of the contributing 

surface catchment. 

The profiles in Figure 15, which take the evaporation into account, are very similar in shape but the 

variation in outflow is quite erratic when looked at in detail.  This is due to the inaccuracy in 

modelling the effects of evaporation from the catchment on the same timescale as the rainfall.  

Depending on temperature and level of antecedent rainfall the evaporation can cause an immediate 

reduction in net rainfall or increase the soil moisture deficit which will affect runoff over a longer 

timescale.  Evaporation also directly decreases the lake level independently of the outflow losses. 

An estimate of the average continuous outflow rate from the Lough was carried out based on the 

above profiles.  The cumulative runoff from the catchment was based on lower and upper bound 
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catchment coefficients of 0.50 and 1.00, respectively.  The corresponding calculated average lower 

and upper bound outflow rates are 0.33 and 0.53 m3/second for the full record.  The average of 

these values at 0.43 m3/second is close to the estimate made by GSI based on the analysis in their 

report Preliminary Assessment of Flooding in Lough Funshinagh, Co. Roscommon, September 2016. 

There is no direct evidence of variation in the outflow rate from the Lough.  However, some variation 

is likely, due to seasonal changes in groundwater level which affect the net hydraulic head across the 

outflow system.  The groundwater variation is probably influenced by regional rather than local 

rainfall resulting in a slow response time. 

5.2 Design Overflow Rate 
If measures are put in place to artificially limit the maximum water surface level in Lough Funshinagh, 

a design overflow rate is required in addition to the existing natural outflow.  An estimate of this 

value can be established based on the 60-day rainfall depth of 489.50 mm that occurred in the period 

beginning on the 8th of November 2015. 

According to the Met Eireann records at Mount Dillon the evaporation rate varies considerably 

throughout the year.  In the winter months the net rainfall (total rainfall minus evaporation) 

represents 86% of total rainfall.  For the catchment area of 37.80 km2 and a runoff coefficient of 0.75, 

the total runoff (Q) into the Lough in the 60-day period is: 

Q = 489.50 * 10-3 * 0.86 * 37.8 * 106 * 0.75 m3  

 = 11,934,500 m3 

 = 2.30 m3/second 

The high runoff coefficient of 0.75 is justified on the basis that the rainfall depth used is a net value 

after evaporation and the soil permeability would be low following significant antecedent rainfall.  It 

is also assumed that the base flow from the catchment would contribute to the total inflow. 

Assuming a natural outflow rate through the swallow hole of 0.43 m3/second as calculated in the 

previous section, the net inflow rate is 1.87 m3/second.  This represents a net increase in water 

volume of 9.70 million m3 which would increase the water level in the Lough to 67.15 mOD from a 

starting level of 64.50 mOD.  The same calculation for a 90-day rainfall depth of 606.10 mm would 

result in a net inflow to the Lough of 11.43 million m3 at a flow rate of 1.47 m3/second, which would 

raise the water level to 67.56 mOD. 

The design maximum water level in the lake is taken as 67.00 mOD which allows adequate freeboard 

below the floor level of the House A of 68.09 mOD. 

To limit the water surface level following prolonged rainfall it would not be necessary to divert the 

full inflow, as estimated above, away from the Lough.  A diversion flow rate of 0.60 m3/second would 

result in 60-day and 90-day water surface levels of 66.39 mOD and 66.44 mOD respectively from a 

starting level of 64.50 mOD.  This would allow the water level to fluctuate seasonally without 

exceeding the design maximum level of 67.00 mOD. 

A design outflow rate of 0.60 m3/second can be used provisionally for any system to artificially limit 

the water surface level in Lough Funshinagh subject to further verification.  
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5.3 Control of water levels 
Roscommon County Council considered two possible solutions for an overflow from Lough 

Funshinagh to limit the maximum water surface levels.  Proposal 1 is for a culvert to the east which 

would outfall to an existing stream at the townland of Flegans.  Proposal 2 is for a culvert to the 

south that would outfall to the Cross River.  Both these watercourses ultimately outfall to the River 

Shannon.  RCC carried topographical surveys along both routes to allow an examination of the 

technical feasibility of these schemes. 

Malachy Walsh and Partners have also considered further alternatives to these proposals. 

5.3.1 Overflow to the east (RCC Proposal 1) 

Roscommon County Council's proposal for an overflow to the east consists a 2,000 metre length of 

closed pipe from the southeast corner of Lough Funshinagh at Lisfelim to an existing watercourse at 

Flegans.  This watercourse runs east, under the N61 National road, and outfalls at Carnagh Bay on 

Lough Ree.  The watercourse in the Flegans area runs through several properties and under the 

gardens of some houses.  The additional flow of 0.60 m3/second from the overflow pipe would 

require an increase in the cross section of the watercourse which may not be practical.  It would also 

incur some level of flood risk to properties where there is currently no apparent risk.  Consequently, 

we would propose to extend the pipe farther east to Kiltoom where the stream appears to have 

adequate capacity for the increased flow. 

The closed pipe system would follow the same route as that proposed by RCC but would have a total 

length of 3,000 metres as shown in Figure 4.  Lough Cup could also be connected to the same pipe to 

prevent flooding at Srahauns. 

 
Figure 4: Overflow route to Kiltoom 
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The invert level of the outflow pipe would be set at a level of 66.40 mOD which corresponds with the 

normal winter maximum level in the Lough.  The gradient would vary along its length but would 

average 0.0058 with no negative gradients.  At a water surface level of 67.00 mOD the pipe would 

operate at full bore capacity with a constant hydraulic gradient.  Any increase in water surface level 

would cause surcharging of the system which would increase its capacity.  A 600 mm pipe diameter 

would be required for gravity flow at the design flow rate of 0.60 m3/second. 

The preliminary cost estimate for the overflow is outlined in Table 3.  The pipe is spigot and socket 

concrete Class H. 

There is currently no information on the depth of rock along the pipe route.  The GSI database 

indicates bedrock consisting of Visean limestone and calcareous shale throughout the region with 

groundwater vulnerability Code X or E.  This implies that rock is likely to be shallow or close to the 

surface.  The cost estimate assumes that rock is within two metres of the surface generally and 

somewhat deeper on the more elevated areas.  Excavation above rock level is assumed to be in till.  

A full site investigation would be required to provide a more accurate estimate of the cost. 

Item Quantity Unit Rate Amount 

AA and NIS screening and EIAR 1 Item 106,800 106,800 

Topographical survey and ground investigation 1 Item 40,000 40,000 

Planning and detailed design 1 Item 40,000 40,000 

Wayleave through fields 850 m 50 42,500 

Construction preliminaries and contingencies 1 Item 85,000 85,000 

Project supervisor design process (PSDP) 1 Item 15,000 15,000 

Traffic management and diversions 1 Item 30,000 30,000 

Intake headwall and screen at Lough Funshinagh 1 No 3,000 3,000 

Outfall headwall, screen at Kiltoom 1 No 2,000 2,000 

600 mm Φ pipe laid in field, depth to invert < 2.0m 450 m 250 112,500 

600 mm Φ pipe laid in road, depth to invert < 2.0m 2,150 m 270 580,500 

600 mm Φ pipe laid in field, depth to invert < 4.0m 200 m 300 60,000 

600 mm Φ pipe laid in field, depth to invert < 6.0m 200 m 400 80,000 

Extra over for excavation in rock 2,760 m3 40 100,400 

Disposal of excess material off site (1.5 m3 per linear m) 4,500 m3 12 54,000 

Road restoration (full width) 8,600 m2 25 215,000 

Total (€ excluding VAT) 1,576,700 

Table 3 - Cost estimate for overflow east to Kiltoom 
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5.3.2 Overflow to the east (RCC Proposal 1 with siphon) 

A possible variation of Proposal 1 is to decrease the depth of the western section of the pipe through 

the fields from the Lough to the L-60142-0 local road.  This section of the pipe would then act as a 

siphon.  The siphon would need a priming system to initiate the flow when the Lough reached a 

predetermined level.  This would require manual intervention and ongoing maintenance. 

The preliminary cost estimate for the overflow is outlined in Table 4.  The pipe is butt welded HDPE. 

The assumptions with regard to rock excavation are the same as those described in Section 5.3.1. 

Item Quantity Unit Rate Amount 

AA and NIS screening and EIAR 1 Item 106,800 106,800 

Topographical survey and ground investigation 1 Item 40,000 40,000 

Planning and detailed design 1 Item 40,000 40,000 

Wayleave through fields 850 m 50 42,500 

Construction preliminaries and contingencies 1 Item 85,000 85,000 

Project supervisor design process (PSDP) 1 Item 15,000 15,000 

Traffic management and diversions 1 Item 30,000 30,000 

Intake headwall and screen at Lough Funshinagh 1 No 3,000 3,000 

Outfall headwall, screen at Kiltoom 1 No 2,000 2,000 

Priming system for siphon 1 Item 40,000 40,000 

600 mm Φ pipe laid in field, depth to invert < 2.0m 850 m 250 212,500 

600 mm Φ pipe laid in road, depth to invert < 2.0m 2,150 m 270 580,500 

Extra over for excavation in rock 1,800 m3 40 72,000 

Disposal of excess material off site (1.5 m3 per linear m) 4,500 m3 12 54,000 

Road restoration (full width) 8,600 m2 25 215,000 

Total (€ excluding VAT) 1,538,300 

Table 4 - Cost estimate for overflow east to Kiltoom including a siphon 

The difference in the cost estimate is nominal but this variation in design would be a more viable 

alternative if rock depth were shallow.  The use of a siphon would preclude connection of Lough Cup 

to the overflow pipe. 
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5.3.3 Overflow to the south (RCC Proposal 2) 

Roscommon County Council identified a route for an overflow pipe from a location to the southwest 

corner of Lough Funshinagh at Carrick, initially to the southwest, and then south via Curraghboy 

village to the Cross River.  The total length of pipe is 2,400 metres.  The route is almost entirely 

through private land and includes a crossing of the R362 Regional road at Curraghboy.  The route is 

shown in Figure 5. 

The overall gradient of the pipe 0.0024 and this would require a 700 mm diameter pipe for the 

design flow rate of 0.60 m3/second.  However, a 750 metre length of the pipe towards the south end 

would have an invert level of between 6 and 7 metres below the surface.  This could be reduced, but 

not significantly, by decreasing the gradient of the northern half of the pipe and increasing the 

gradient of the southern half to maintain the overall gradient. 

The preliminary cost estimate for the overflow is outlined in Table 5.  The pipe is spigot and socket 

concrete Class H. 

The assumptions with regard to rock excavation are the same as those described in Section 5.3.1. 

Item Quantity Unit Rate Amount 

AA and NIS screening and EIAR 1 Item 106,800 106,800 

Topographical survey and ground investigation 1 Item 40,000 40,000 

Planning and detailed design 1 Item 40,000 40,000 

Wayleaves through fields 2,400 M 50 120,000 

Construction preliminaries and contingencies 1 Item 85,000 85,000 

Project supervisor design process (PSDP) 1 Item 15,000 15,000 

Intake headwall and screen at Lough Funshinagh 1 No 3,000 3,000 

Outfall headwall and screens at Cross River 1 No 2,000 2,000 

700 mm Φ pipe laid in field, depth to invert < 2.0m 400 m 270 108,000 

700 mm Φ pipe laid in field, depth to invert < 4.0m 900 m 320 288,000 

700 mm Φ pipe laid in field, depth to invert < 6.0m 600 m 450 270,000 

700 mm Φ pipe laid in field, depth to invert < 8.0m 500 m 700 350,000 

Extra over for excavation in rock 8,300 m3 40 332,000 

Disposal of excess material off site (1.75 m3 per linear m) 4,200 m3 12 50,400 

R362 road crossing at Curraghboy including restoration 1 Item 20,000 20,000 

Traffic management at R362 crossing 1 Item 5,000 5,000 

Total (€ excluding VAT) 1,835,200 

Table 5 - Cost estimate for overflow to the Cross River 

This proposal does not address flooding at Lough Cup which would require a separate solution.  

There was a flooding issue on the Cross River downstream at Monksland, Athlone in 2014 which 

would require further investigation to confirm its capacity to convey the additional flow. 
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Figure 5: Overflow route to the Cross River 
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5.3.4 Boreholes 

Lough Funshinagh is effectively a perched water table with limited permeability to the subsurface.  

Investigations by GSI indicated the private wells in the area had water levels 2.70 metres below the 

Lough water level which confirms this. 

A theoretical solution would be to create a series of wells to allow the water to be diverted directly 

into the aquifer once it reached a defined level.  A continuous flow rate of 0.60 m3/second 

(600 litres/second), as estimated in Section 5.2 above, would be required to prevent the water level 

becoming critical.  To test the feasibility of this it would be necessary to drill a well close to the Lough 

and test its capacity by pumping water from it.  Its ability to absorb water would be the same as its 

extraction capacity.  However, the practical limit for pumping would be no more than 

10 litres/second so verification of its capacity would not be feasible.  Also, there could be 

environmental problems associated with discharging unfiltered water directly into the aquifer.  The 

potential effects on existing wells and other local turloughs is unknown. 

The use of boreholes to control the water level is not considered to be a viable solution. 
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5.4 Flood barriers 

5.4.1 Ballagh – House A and adjacent property 

A possible solution at Ballagh would be to construct an impermeable mound between the road and 

the Lough to protect the road and houses in this area. 

The proposed location of the barrier (Figure 6) coincides with that of the existing temporary 

structure, but this could be modified somewhat at detailed design stage.  The design water surface 

level has been taken as 68.75 mOD and the height of the top of the embankment has been taken as 

69.00 mOD to give a freeboard of 0.25 metres.  In the absence of topographical information, the 

required average embankment height has been taken as 1.25 metres with side slopes of 2:1 on both 

sides. 

 
Figure 6: Embankment location 

There is a depression in the ground to the north of the road at Ballagh that drains to a watercourse 

running south to Lough Funshinagh.  The low area is outlined with a broken line on the 6” map and 

forms part of the Lough when the water level is sufficiently high.  The watercourse is not evident on 

the historic 25” or 6” OS maps but its route would originally have formed the flow path to the south.  

The channel in its current form may be artificial.  The catchment area of the stream where it crosses 

the road is 1.90 km2.  The continuity between the north and south of the road must be maintained 

and, consequently, the flood barrier must be confined to its east side. 
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The proposed flood barrier intercepts a steep catchment of 16 hectares to the northeast.  It is 

essential that as much as possible of the runoff from this catchment that is above the design flood 

level is intercepted and diverted around the embankment to minimise the accumulation of water on 

its north side.  However, any flood that reached this level would have a long duration, and the runoff 

from the upstream side would cause the water on both sides of the mound to be equal, making the 

system ineffective.  This would necessitate pumping over an extended period which is not 

sustainable. 

This problem currently exists inside the existing temporary earth mound at House A where the 

ground becomes waterlogged due to the absence of a drainage path to the south.  A sump would be 

provided from which to pump the accumulated runoff with a submersible pump.  Assuming that all 

the runoff from the north side of the public road adjacent to the embankment can be diverted, the 

residual catchment would be 1.26 hectares.  The runoff from this area would have to be pumped 

when the water level in the Lough is high but could be allowed to drain via a non-return valve at all 

other times.  This measure would also protect the public road from inundation.  Unlike typical flood 

events where properties become flooded, a flood event at Lough Funshinagh would have a long lead 

in time during which pre-planned protective measures can be put in place. 

The viability of using a flood barrier at Ballagh depends on having low permeability through the 

subsurface on which it is constructed, particularly since the duration of flooding could be several 

months based on the events of the past few years.  The embankment itself would be made 

impermeable by using a bentonite layer within the mound as shown in the typical cross-section in 

Figure 7.  Ground investigations would be required to confirm the feasibility of these proposals.  

These would consist of trial pits, infiltration testing, laboratory tests and report. 

 
Figure 7: Flood barrier typical cross-section 
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This proposal would reduce but not necessarily eliminate the risk of flooding at Ballagh and House A 

would still be vulnerable particularly given the likely long duration of an extreme flood event.  

Relocation of this house would allow the mound to be moved further north to the road edge.  This 

would substantially reduce the residual catchment area which would in turn reduce the pumping 

requirement during a flood event.  The total length and cost of the relocated embankment would be 

similar to the one described above but would eliminate the associated land severance. 

There is a high level of uncertainty about the likely success of this proposal because of the karst 

nature of the sub-surface.  The possibility of infiltration of ground water to the upper side of the 

embankment cannot be discounted, particularly since the water level in the land to the north, where 

there is some evidence of swallow holes, would be higher than the protected land.  In the absence of 

a detailed topographical survey it is unclear whether the 16 hectare catchment to the northeast of 

the embankment could be successfully diverted. 

The full scope and cost of the above proposals cannot be determined without detailed ground 

investigations and topographical survey information.  The preliminary cost estimate of the flood 

barrier is detailed in Table 6. 

Item Quantity Unit Rate Amount 

Ecological Impact Assessment 1 Item 4,700 4,700 

Detailed design 1 Item 10,000 10,000 

Topographical survey 1 Item 6,000 6,000 

Ground investigations and testing 1 Item 11,000 11,000 

Construction preliminaries and contingencies 1 Item 10,000 10,000 

Project supervisor design process (PSDP) 1 Item 10,000 10,000 

Site set up 1 Item 5,000 5,000 

Remove existing temporary embankment 1,200 m3 15 18,000 

Excavate topsoil and store for re-use 232 m3 4 928 

Excavation and backfill for installation of bentonite liner 290 m3 5 1,450 

Imported 6F1 aggregate for first phase of embankment 770 m3 25 19,250 

Supply and installation of bentonite internal liner 1,400 m2 16 22,400 

Imported 6F1 aggregate for first phase of embankment 740 m3 25 18,500 

Supply and installation of erosion control mat 1,300 m2 6 7,800 

Placement of topsoil layer 120 m3 5 600 

Open drain on north side of embankment 290 m 5 1,450 

Drainage pipes, 450 mm, under embankment 120 m 100 12,000 

Open drain on north side of embankment 180 m 5 900 

Headwall and non-return valve at the drainage outfalls 2 No 1,500 3,000 

Interceptor drain for the catchment to the northeast 1 No 20,000 20,000 

Total (€ excluding VAT) 182,978 

Table 6 - Cost estimate for flood barrier at House A, Ballagh 
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5.4.2 Ballagh – House E 

The road adjacent to the House E on the east side of the Lough has already been raised to allow 

vehicular access to the property during a flood event.  However, the basement level of the house is 

still vulnerable to flooding by infiltration through the road. 

It may be possible to reduce the infiltration through the road by re-constructing an appropriate 

length of the road and including a bentonite mat within the structure similar to that proposed for the 

area at House A.  A detailed survey would be required to determine the extent of the works.  A sump 

should be provided outside the house below the lowest floor level from which residual flood water 

can be pumped.  Ground investigations would be required to confirm the feasibility of this proposal. 

The estimated cost of these works, based on a length of 50 metres, is outlined in Table 7. 

Item Quantity Unit Rate Amount 

Ecological Impact Assessment 1 Item 4,700 4,700 

Detailed design 1 Item 5,000 5,000 

Topographical survey 1 Item 2,000 2,000 

Ground investigations and testing 1 Item 5,000 5,000 

Construction preliminaries and contingencies 1 Item 2,000 2,000 

Project supervisor design process (PSDP) 1 Item 3,000 3,000 

Excavation of section of the existing road 500 m3 20 10,000 

Installation of bentonite internal liner 150 m2 16 2,400 

Reconstruction and surfacing of road 250 m2 100 25,000 

Installation of sump and submersible pump 1 Item 5,000 5,000 

Total (€ excluding VAT) 64,100 

Table 7 - Cost estimate for flood barrier at House E, Ballagh 
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5.4.3 Lysterfield 

There is an area of land at Lysterfield that was flooded during the 2015/2016 flood event.  This area 

is to the south of the river, EPA code 26107 (Inchiroe_Gortfree), that flows east to its outfall at the 

southwest extremity of Lough Funshinagh.  There is a significant depression in the land in this area 

and there are several small turloughs locally, making it highly likely that there is hydraulic continuity 

with the Lough.  Consequently, a section of the R362 regional road was flooded for several months 

during the 2015/2016 flood event and House F was also flooded at that time. 

The Lysterfield area cannot be physically isolated from Lough Funshinagh because of the likely 

sub-surface hydraulic continuity with Lough Funshinagh and because any physical barrier would also 

cut the river off from its outfall.  The use of a non-return flap valve at the outlet would be ineffective 

in a flood situation because water levels both sides would equalise in all but the shortest flood 

durations which could never be the case here. 

A section of the R362 regional road should be raised to a minimum level of 69.00 mOD to prevent it 

becoming impassable in any future flood event.  Any such works should accommodate flow paths 

from west to east through the raised section of road.  The catchment area to the west is small and 

the flow could be accommodated by including an open drain parallel to the raised section of road, 

connected to the east side with a 900 mm diameter pipe at a suitable location. 

The estimated cost of these works, based on a length of 200 metres, is outlined in Table 8. 

Item Quantity Unit Rate Amount 

Detailed design 1 Item 3,000 3,000 

Topographical survey 1 Item 2,000 2,000 

Construction preliminaries and contingencies 1 Item 3,000 3,000 

Project supervisor design process (PSDP) 1 Item 3,500 3,500 

Traffic management and diversions 1 Item 15,000 15,000 

Clause 804 road base, 300 mm depth 360 m3 25 9,000 

Bound surface layers, 100 mm depth 1,200 m2 40 48,000 

900 mm drainage pipe under road 8 m 300 2,400 

Drainage headwalls both sides of R362 2 No 2,000 4,000 

Total (€ excluding VAT) 89,900 

Table 8 - Cost estimate for raising R362 road 

There is no practical means of protecting House F during a flood event of the magnitude of the 

2015/2016 event other than relocation outside the flood risk zone. 

.  
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6 Flood Prevention Options – Lough Cup 

Lough Cup has a catchment area of 1.60 km2 which is 40 times the area of the Lough at an average 

water level.  This compares to a ratio of 10:1 for Lough Funshinagh.  During the two-year period for 

which water surface levels are available, the maximum and minimum levels are very close to those of 

Lough Funshinagh as shown in Figure 16 in Appendix B.  This suggests that there may be some 

connectivity between the two lakes.  The increase in level generally follows the same profile but the 

water level in Lough Cup decreases far more rapidly, a fact for which there is no obvious explanation.  

Notwithstanding this, the flooding at Srahauns lasted for a similar length of time as at Ballagh and 

caused major disruption to three property owners and to road users in the area. 

Given that the flooding at Srahauns resulted from extreme rainfall, the probability of recurrence in 

any year is likely to be 1% to 2% or a return period of 50 to 100 years.  The effects of climate change 

may increase the probability in the future. 

6.1 Control of water levels 
A possible solution to the flooding at Srahauns would be to provide an outlet pipe from Lough Cup 

with an invert level of 66.60 mOD with an outfall to the existing stream 1,200 metres to the east as 

shown in Figure 8.  This stream ultimately outfalls to the River Shannon.  The pipe gradient would 

vary but would have an overall gradient of 0.0078 and would rely on negative pressure from the 

downstream end to maintain required flow rate at the shallower pipe sections.  This would reduce 

the maximum depth required for a uniform gradient.  The maximum depth to invert would 

nonetheless be 3.00 metres.  The maximum flow could be limited to prevent overloading of the 

stream.  The preliminary estimate of the required flow rate is 200 litres/second which could be 

accommodated with a 400 mm diameter pipe. 

 
Figure 8: Overflow route from Lough Cup to Flegans 

The preliminary cost estimate for the overflow is outlined in Table 3.  The pipe is spigot and socket 

concrete Class H.  The cost estimate assumes that rock is within two metres of the surface generally 
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and somewhat deeper on the more elevated areas.  Excavation above rock level is assumed to be in 

till.  A full site investigation would be required to provide a more accurate estimate of the cost. 

This potential solution is dependent on there being low or zero hydraulic continuity between Lough 

Funshinagh and Lough Cup. 

Item Quantity Unit Rate Amount 

Ecological Impact Assessment 1 Item 4,700 4,700 

Topographical survey and ground investigation 1 Item 20,000 20,000 

Planning and detailed design 1 Item 30,000 30,000 

Construction preliminaries and contingencies 1 Item 25,000 25,000 

Project supervisor design process (PSDP) 1 Item 10,000 10,000 

Traffic management and diversions 1 Item 20,000 20,000 

Intake headwall and screen at Lough Cup 1 No 3,000 3,000 

Outfall headwall and screen at Flegans 1 No 2,000 2,000 

400 mm Φ pipe laid in road, depth to invert < 2.0m 700 m 270 189,000 

400 mm Φ pipe laid in road, depth to invert < 3.0m 500 m 320 160,000 

Extra over for excavation in rock 1,000 m3 40 40,000 

Disposal of excess material off site (1.0 m3 per linear m) 1,200 m3 12 14,400 

Road restoration (full width) 4,800 m2 25 120,000 

Total (€ excluding VAT) 638,100 

Table 9 - Cost estimate for pipe overflow from Lough Cup 

6.2 Flood barriers 
A flood barrier could be provided at Lough Cup by raising the road to protect the properties on its 

north side and allow access during an extreme flood event.  This would also allow the road to remain 

open to through traffic.  However, this measure would cause storm water runoff to accumulate and 

be impounded on the north side of the road.  This could only be prevented by re-profiling the land to 

the north to create a continuous surface gradient from north to south towards Lough Cup.  This 

would require extensive earthworks and importation of material in the relevant properties and is not 

considered to be a viable solution. 

6.3 Road diversion 
The possibility of providing a road diversion through the higher ground to the north of the existing 

road has been considered.  While the exact route has not been identified, its western extremity 

would be at the 90-degree bend to the west of Lough Cup and it would join the original road 

800 metres to the east.  The diverted road length would be 900 metres.  While this would prevent 

interruption to traffic during a flood event the risk to the houses would remain unchanged.  The 

diversion would also incur significant land severance and disruption to farms and households.  

Consequently, a road diversion is not considered to be a viable solution to flood risk at Srahauns. 
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7 Cost Benefit Analysis 

Malachy Walsh and Partners carried out a Cost Benefit Analysis (CBA) of each of the flood prevention 

options considered in the foregoing sections of this report.  The return period of a flood event of the 

magnitude of that of the winter of 2015/2016 has been established as being in the 50 to 100-year 

range.  The design life of each of the remedial works options is at least equal to this range.  

Consequently, it is assumed that the calculated benefits will accrue within the life of the works and 

so their monetary values can be taken fully into account rather than reducing them based on likely 

probability of occurrence.  This would be the case if the design life were shorter than the flood return 

period. 

The financial benefits have been calculated based on the Office of Public Works (OPW) publication 

Coastal & Non-Coastal Flooding Appendix 1 – Assessment of Benefit.  The results are shown in Table 

10 to Table 16.  The proposal to control the maximum water level in Lough Funshinagh and Lough 

Cup using an overflow to the east (without a siphon) would resolve all the issues relating to flooding 

of houses, business premises, roads, and agricultural land around both loughs.  The areas of flooded 

agricultural land in the tables refers to area above the high water level in the OSI maps. 

Item Quantity Rate Amount 

Retention of House A 1 251,000 251,000 

Retention of House F 1 197,000 197,000 

Flooding of houses E 1 39,000 39,000 

Flood risk to houses B, C, D, G and H 5 11,000 55,000 

Houses cut off by flooding (2 houses for 100 days) 200 170 34,000 

Flooding of commercial premises 4 30,000 120,000 

Flood risk to commercial premises 2 10,000 20,000 

Regional road R362 diversion at Lysterfield 1 12,000 12,000 

Local road diversion at Ballagh 1 5,000 5,000 

Local road diversion at Srahauns 1 5,000 5,000 

Flooding of agricultural land (hectares) 130 1,045 135,850 

Total benefit (€) 873,850 

Table 10 – Benefit of controlling water levels in Lough Funshinagh and Lough Cup 
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Item Quantity Rate Amount 

Retention of House A 1 251,000 251,000 

Retention of House F 1 197,000 197,000 

Flooding of houses A, E and F 1 39,000 39,000 

Flood risk to houses B, C and D 3 11,000 33,000 

Flooding of commercial premises 4 30,000 120,000 

Flood risk to commercial premises 2 10,000 20,000 

Regional road R362 diversion at Lysterfield 1 12,000 12,000 

Local road diversion at Ballagh 1 5,000 5,000 

Flooding of agricultural land (hectares) 120 1,045 125,400 

Total benefit (€) 802,400 

Table 11 – Benefit of controlling water levels in Lough Funshinagh 

Item Quantity Rate Amount 

Flood risk to houses G and H 2 11,000 22,000 

Houses cut off by flooding (2 houses for 100 days) 200 170 34,000 

Local road diversion at Srahauns 1 5,000 5,000 

Flooding of agricultural land (hectares) 10 1,045 10,450 

Total benefit (€) 71,450 

Table 12 – Benefit of controlling water levels in Lough Cup 

The cost benefit was calculated separately for the flood barrier at Ballagh with House A relocated 

(Table 13) and with House A retained (Table 14).  In the latter case the avoidance of the relocation 

cost is taken as a benefit and this increases the BCR substantially. 

Item Quantity Rate Amount 

Flood risk to houses B, C and D 3 11,000 33,000 

Local road diversion at Ballagh 1 5,000 5,000 

Total benefit (€) 38,000 

Table 13 – Benefit of flood barrier at Ballagh (House A relocated) 

Item Quantity Rate Amount 

Retention of House A 1 251,000 251,000 

Flood risk to houses B, C and D 3 11,000 33,000 

Local road diversion at Ballagh 1 5,000 5,000 

Total benefit (€) 289,000 

Table 14 – Benefit of flood barrier at Ballagh (House A retained) 
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Item Quantity Rate Amount 

Flooding of house E 1 39,000 39,000 

Total benefit (€) 39,000 

Table 15 – Benefit of flood barriers at House E, Ballagh 

Item Quantity Rate Amount 

R362 regional road diversion at Lysterfield 1 12,000 12,000 

Total benefit (€) 12,000 

Table 16 – Benefit of raising the R362 road at Lysterfield 

The Benefit to Cost Ratio (BCR) for each of the remedial works options is shown in Table 17.  The 

required ratio is 1.35:1 for works costing up to €250,000 and 1.50:1 for works costing €250,000 to 

€750,000.  The required BCR for schemes relating to house relocation is 1:1. 

Scheme Capital cost Benefit Ratio 

Lough Funshinagh and Lough Cup overflow to the east (RCC proposal 1) 1,576,700 873,850 0.55 

Lough Funshinagh overflow to the east (RCC proposal 1 with siphon) 1,538,300 802,400 0.52 

Lough Funshinagh overflow to the south (RCC proposal 2) 1,835,200 802,400 0.44 

Lough Cup overflow to the east 638,100 71,450 0.11 

Flood barrier at Ballagh (House A relocated) 182,978 38,000 0.21 

Flood barrier at Ballagh (House A retained) 182,978 289,000 1.58 

Flood barrier at House E, Ballagh 64,100 39,000 0.61 

Raising of R362 regional road at Lysterfield 89,900 12,000 0.13 

Table 17 – Benefit to Cost Ratios 

The ratios for most of the options are less than 1:1.  The construction of a flood barrier at Ballagh 

near House A has a BCR of 1.58 if the house can be retained.  The avoidance of the relocation cost 

contributes significantly to the benefit in this case. 

The capital cost estimates used in the calculation of the Benefit to Cost Ratios are approximate 

because they were carried out on the basis of preliminary designs.  Any scheme being considered for 

construction and would require detailed design based on topographical surveys and ground 

investigations. 

The estimated capital costs of any of the overflow schemes assume that excavation is in overburden 

and not in rock.  Because of karst nature of the sub-surface it is highly likely that rock would be 

encountered, particularly at the greater depths.  This would result in a very significant increase in the 

cost of these schemes. 
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8 Summary and Conclusions 

The flood event during the winter of 2015/2016 was the result of exceptionally high levels of rainfall 

over a six-month period and particularly over a 60-day period from early November 2015 to early 

January 2016.  This was the highest cumulative rainfall in the Met Eireann records at Lecarrow since 

records began in February 1952.  The cumulative rainfall that caused the high water surface level in 

the Lough in 2009 was the second highest in a 60-day period on record.  These extreme high water 

levels, while rare, are within the naturally occurring range.  There is no evidence to suggest that the 

flooding was due to an abnormal decrease in the outflow rate from the Lough other than that due to 

possible seasonal variation in the subsurface water level. 

The annual exceedance probability (AEP) of a flood of the magnitude of the 2015/2016 event is 

estimated to be 1% to 2% (100-year to 50-year return period)2 based on currently available 

information.  The AEP gives no indication of when such an event might occur, and the chance of 

occurrence is statistically the same in any year. 

The Lough is designated as a County Geological Site and is also a Special Area of Conservation and a 

Wildlife Sanctuary; any interference with its natural regime should, therefore, be avoided.  The 

Ecological Review of Flood Protection Options report (Malachy Walsh and Partners document 

19618-6002) concludes that provision of an overflow could potentially have a significant ecological 

effect on the turlough habitat and may undermine the sites conservation objectives.  Given the 

above, these options are not considered to be an appropriate solution. 

Of the schemes examined in this report, the flood control barrier suggested at House A at Ballagh has 

the highest Benefit to Cost Ratio at 1.58.  This is the only schemes that has a BCR greater than the 

minimum value of 1.10 required for funding by the Office of Public Works.  However, given the 

uncertainty of the success of a flood barrier at this location and the likely residual risk to the 

property, this solution cannot be recommended.  The risk to House A can only be eliminated by 

relocation outside the flood zone. 

There is no practical means of protecting House F during an extreme flood event other than 

relocation outside the flood risk zone. 

At Srahauns the flood risk from Lough Cup could be eliminated by constructing an overflow pipe to 

an existing stream 1,200 metres to the east at Flegans.  This is technically feasible only if there is low 

or zero hydraulic continuity between Lough Funshinagh and Lough Cup.  Further technical analysis 

would be required to establish this.  However, the BCR for this solution is very low at 0.11 and a 

revised cost estimate based on a detailed design is unlikely to increase this significantly.  The 

provision of an overflow from Lough Funshinagh to Kiltoom would avoid the need for a separate pipe 

from Lough Cup. 

  

 
2 See update on Page 10 
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The flood risk to properties around Lough Funshinagh due to exceptional long-term rainfall could be 

eliminated by providing an overflow to the east (Kiltoom) or to the south (Cross River).  However, the 

cost involved is excessive.  Of the two routes, the one to the east is the most viable both technically 

and financially.  This scheme would eliminate the flood risk to all land, properties and public roads 

that are currently at risk and eliminate the extensive flooding of land on its periphery.  The flood risk 

to the land, public road and other properties near Lough Cup would also be eliminated by this 

scheme.  However, the Benefit to Cost Ratio is far too low to be eligible for funding by the Office of 

Public Works. 

Notwithstanding the financial and environmental constraints, this is the only scheme that should be 

considered in the long term to provide an effective solution to the flood risk in the area if flooding 

becomes more prevalent in the future. 
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Appendix A 

- Rainfall Profiles 
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Figure 9: 30-day cumulative rainfall depths from February 1952 to September 2018 

 

 
Figure 10: 60-day cumulative rainfall depths from February 1952 to September 2018 

 

489.50mm from 8th November 2015 to 6th January 2016 

296.30mm from 26th October 2009 to 24th November 2009 

294.10mm from 3rd December 2015 to 1st January 2016 
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Figure 11: 90-day cumulative rainfall depths from February 1952 to September 2018 

 
Figure 12: 120-day cumulative rainfall depths from February 1952 to September 2018 

 

726.90mm from 4th November 2015 to 1st March 2016 

606.10mm from 4th November 2015 to 1st April 2016 
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Figure 13: 180-day cumulative rainfall depths from February 1952 to September 2018 

 

902.20mm from 19th October 2015 to 16th April 2016 
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Appendix B 

- Lough Volume and Level Profiles 
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Figure 14: Lough Funshinagh volume profiles (excluding evaporation and outflow) , logged and calculated from rainfall records 

 
Figure 15: Lough Funshinagh volume profiles (excluding outflow) , logged and calculated from rainfall records 
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Figure 16: Lough Funshinagh and Lough Cup water surface levels 

 


