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1.0 INTRODUCTION
1.1 General

Malachy Walsh & Partners were commissioned in February 1998 by the Department of Arts,
Heritage, Gaeltacht and the Islands (DAHGI) to carry out a study of methods of draining Lady’s
Island and Tacumshin Lakes in Co. Wexford. The principal aims of the study were:-

- to develop a feasible and cost effective method of controlling water levels in Lady’s
Island Lake.

- to evaluate options for improving the existing method of controlling water levels in
Tacumshin Lake.

In each case the conflicting needs of land drainage and environmental requirements are to be
satisfied. In addition the potential impacts of drainage structures on coastal processes were to be
assessed. Figures 1.1 and 1.2 show location plans for the two sites.

1.2 Background
1.2.1 Lady’s Island Lake

Water levels in Lady’s Island Lake are due to a combination of factors including: rainfall,
overtopping of the beach by waves, seepage through the beach and evapotranspiration of rainfall.
Periodically, when water levels in the lake are high, the lake is drained by forming a cut in the
beach. The cut is initially narrow, but, eventually the water flowing from the lake lowers and
widens the cut by an uncontrolled amount. A width of cut up to 263m has occurred in the past.

This method of draining the lake gives rise to a number of problems, which include the
following:-

- lake levels have been so lowered as to threaten the lake’s value as an area of
environmental interest. In addition large areas of foul smelling lake bottom have been
exposed and the appearance of the area changes considerably.

- the lake area can become tidal for a period following a “cut”. This can result in an
increase in the salinity of the lake water with potentially adverse environmental impacts.
Usually the cut closes within a matter of weeks. However the cut has remained open for
months in some instances.

- The barrier beach is vulnerable to overtopping by wave action. Overtopping caused an
overnight increase in water level of 0.5m during December ‘89. The area of the cut is
particularly vulnerable to overtopping.

- there is continuing conflicting pressures on the Lake Drainage Committee. On the one
hand, from land and house owners in the vicinity for lower lake levels and from those
representing environmental interests for higher lake levels.
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1.2.2 Tacumshin Lake

Variations in water levels in Tacumshin Lake are caused by the same mechanisms as at Lady’s
Island. However, the lake waters drain through a pipeline buried in the beach.

There is a perception that the existing pipeline is insufficient to drain the lake. The existing
pipeline, built in 1974, would appear to have extended further seawards. At times the seaward
mouth of the pipe becomes filled with beach material impeding the flow of water in the pipe and
reducing its ability to drain the lake.

There are conflicting pressures regarding the water level at Tacumshin. Environmentally the lake
is of international importance and is, like Lady’s Island, a proposed Special Area of Conservation
(SAC). The habitat depends on the maintenance of water levels within the lake, whereas the
drainage of the land surrounding the lake would be improved by lowering water levels.

1.3 Scope of Study

The study is to examine options for improving the drainage of both Lady’s Island and Tacumshin
Lakes. In both cases, particular emphasis is to be placed on the possible impacts options may
have on coastal processes and vice versa.

For Lady’s Island Lake the study examines options for controlling the water level. Options using
a pipeline through the beach and options based on limiting the size of the cut are evaluated in
terms of their effectiveness in maintaining water levels between desirable limits, cost and impact
on coastal processes.

For Tacumshin Lake an evaluation is made of options for improving the existing drainage. In the
case of Tacumshin the evaluation concentrated on the use of some form of pipeline through the
beach. Options are evaluated in terms of effectiveness, cost and impact on coastal processes.

1.4 Acknowledgements

We would like to take this opportunity to acknowledge the assistance received on various aspects
of the study from:

- Department of Arts, Heritage, Gaeltacht and the Islands (NPWS)
- Ordinance Survey

- SWC Promotions (Mr. Jim Hurley)

- Wexford County Council
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2.0 DESCRIPTION OF SITE
2.1 General

The topography of south Wexford is relatively low lying in the vicinity of Lady’s Island and
Tacumshin Lakes. The area consists of a veneer of boulder clay overlying rock (possibly
granite). During the ice age, it is thought that the area of each lake was a spillway from an ice
sheet to the north. Following the ice age it is thought that rising sea level drove gravel material
northwards to form beaches trapping water in the areas of Tacumshin and Lady’s Island Lakes.

The lakes are of similar size and in each case, the surrounding land drains into the lake and
seawards through the barrier beach. The material of each barrier consists of a coarse sand to fine
gravel . ds, values of 1 to 3mm were obtained for the four beach material samples analysed, see
Appendix B for grain size curves.

Figures 2.1 and 2.2 show the profile of the barrier beach, in the vicinity of the cut at Lady’s
Island and the existing drainage pipeline at Tacumshin respectively.

2.2 Lady’s Island Lake

The lake has a surface area of approximately 450ha and a catchment area of 18.9km?. The lake
level usually varies from 3.2m ODM (5.79 m ODD) to below 0.0m ODM (2.59m ODD). ODD is
Ordinance Datum Dublin or Poolbeg and is 2.59m below ODM (Malin). ODM approximate to
mean sea level (MSL).

The water from the lake is presently drained into the sea by forming a cut through the barrier
beach, usually in late March of each year. A meeting of the Lake Drainage Committee is called,
to discuss the “cutting of the lake” when water levels exceed 1.91m ODM, ie. 4.50mODD.

The barrier fronting the lake is approximately 1.5km long, varies in height up to 7.4mm ODM
(10.0m ODD) and has a width of some 250m, between 0.0m ODM on the seaward side to the
water level in the lake (1.24m ODM (3.83m ODD) following the cut of March ’98).

The barrier consists of coarse sand/fine gravel. Trial pits dug in the vicinity of the cut indicated
that there was little variation in material with depth through the barrier. Grain size analysis
indicated that the material in the vicinity of the cut has a dsq grain size of 2 — 3mm. Ref 1 states
that the barrier overlies peat which in turn overlies granite.

To each side of the cut the barrier beach is topped with sand dune type vegetation. In these areas,
the material immediately under the vegetation is sand. In the area of the cut, the fine material has
been removed from the crest of the beach.

2.3 Tacumshin Lake

Tacumshin Lake is fronted by a barrier beach of some 3.5km in length. The barrier is similar to
that fronting Lady’s Island Lake, but is not as wide. A distance of 130m was measured between
mean sea level on the seaward side and a level of -0.45m ODM (2.14m ODD) on the lake side.
The surface area of the lake varies considerably depending on the water level. It is however
similar to that of Lady’s Island Lake, approximately 450ha. The catchment area of Tacumshin
Lake is some 40km?. Figure 2.3 shows the approximate catchment area of Tacumshin Lake.
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The barrier beach of Tacumshin has been breached at least twice in the past. In each case the
breach moved west to the western extremity of the barrier where it remained open for about 30
years. As a consequence of these breaches, the crest elevation of the barrier is lower over the
western part of the barrier than the eastern part.

A pipeline has been laid through the barrier approximately 1.6km from the western end. This
pipeline has been constructed three times. In the 1860’s a wooden culvert was built. A few years
later an iron culvert was built and worked until 1910. The present pipeline was built in 1974, and
uses the vent pipe and tidal flap of the iron culvert. The invert level of this pipeline is relatively
low at approximately —1.75m ODM (0.84m ODD).
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3.0 COASTAL PROCESSES
3.1 General

Water levels in the sea, changes in beach profile and the movement of seabed sediment are
important coastal processes parameters when considering drainage options. An assessment of
these coastal processes at Lady’s Island and Tacumshin Lakes has been carried out as part of this
study.

Prior to the assessment of coastal processes a survey of seabed levels was carried out and trial
pits dug at both potential drainage locations. At each site a 200mm by 300m area of seabed was
surveyed. During these surveys, grab samples were taken of seabed surface material and the
grain size of the samples was visually assessed. The results of this survey are given in Appendix
A. Beach material samples were taken at each trial pit. The pits indicate that the material of the
barrier beach varies little with depth. However, the nature of the beach material and local water
levels limited the depth of these trail pits to 1.5 to 2.0m. The lowest level within a trial pit was at
—1.0m ODM (1.59m ODD).

The location of the sediment samples and the grain size distribution curves are given in Appendix
B. Tables and figures detailing the results of the assessment of coastal processes are given in
Appendix C. These tables and figures relate to:

- Normal and extreme tide levels.

- Normal and extreme offshore wave conditions.

- Longshore sediment transport rates both gross and nett.

- Plots of variation in longshore sediment transport rates with distance from the shore.

- Plots of changes in beach profile due to the 50 years offshore wave condition for a neap,
spring and surge tide.

The findings of the assessment and how they impact on drainage options are described below.
3.2 Tide Levels

The discharge capacity of a pipeline through the barrier beach depends on the relative water
levels in the sea and the lakes.

The Local Drainage Committee’s preferred maximum, mean and minimum water levels of 2.51,
2.21, and 1.91m ODM (5.1, 4.8, 4.5 m ODD) respectively, are given in ref 1. These compare
with MHWS (Mean High Water Springs) and MHWN (Mean High Water Neap) tide levels of
0.95 and 0.25m ODM (3.54 and 2.84 m ODD) respectively. These levels indicate that there is a
reasonable amount of head available to drive discharge flows. However, it is also likely that in
order to obtain sufficient head a pipeline option is likely to exit the seaward face of the beach
within the tidal zone.

The existing pipe at Tacumshin is below mean sea level. Existing levels within Tacumshin are
below MHWS. Tide levels are given in Table C1 of Appendix C.

Interpolation of Admiralty Tide Table data for Dunmore East and Rosslare using co-tidal chart
no. 5058 gives a MHWS estimate of 0.95 ODM. Ref. 1 states that R.W.G. Carter recorded
MHWS as 1.4m. ODM. Considerable change in tide levels takes place between Dunmore East
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and Rosslare. Most of this change would seem to take place east of Kilmore Quay. Before
detailed design of drainage options can be undertaken, accurate tide levels should therefore be
established for Lady’s Island and Tacumshin Lakes. This would require the recording of sea
water levels in the area for at least a one month period and analysing the results.

3.3 Wave Conditions

Extreme waves offshore of the south Wexford Coast can be very large. 50 year return period
waves of 8 to 9m significant height (height of the highest one third waves) can occur offshore.
(See tables C2 and C3, Appendix C). Such large waves would be reduced considerably, as they
travel towards the shore, by breaking due to shallow water depths. The maximum significant
wave height at the -5m ODM contour will be in the order of 3 to 4m. Maximum nearshore wave
heights will occur during a surge tide combined with storm conditions from the southerly sector.

3 to 4m waves can occur at Lady’s Island within 60m of 0.0m ODM, i.e. approximate mean sea
level. Because of the seabed profile such waves will occur 120m seawards of the 0.0m ODM line
at Tacumshin.

The actual design wave for a drainage outlet will depend on the outlet location. The further down
the beach the outlet, the higher will be the design wave. Water levels 25m seawards of the Om
ODM line would limit waves to approximately 2.1m significant wave height at both Lady’s
Island and Tacumshin. The design wave height for pipeline outlets to both lakes is likely
therefore to be in the range 2 to 2.5m, significant wave height.

3.4 Sediment Transport
The results of the assessment of long and cross shore sediment transport indicated that:

- the net longshore sediment transport rate is almost zero at Lady’s Island and is towards
the west at Tacumshin. However, gross transport at both locations is large and of similar
magnitude. Gross rates of approximately 90,000 and 100,000 m®/year were estimated for
Lady’s Island and Tacumshin respectively.

- maximum longshore transport takes place within 50m of the shore at both sites. While
most of the the longshore transport takes place within 75m of the shore, the active
transport zone at Tacumshin extends a considerable distance further seaward than at
Lady’s Island. It actually extends some 275m. This is due to differences in nearshore
profile. At Tacumshin shallow depths extend further seaward than at Lady’s Island.

- when the 50 year offshore wave condition was applied to the existing beach profiles at
each site, considerable changes took place in the beach profile. In each case material was
taken from the upper part of the beach profile and transferred to the lower part. Above —
2m ODM (0.59m. ODD), the beach tended to retreat. Below -2.0m ODM the beach toe
tends to move seaward. The volume of material moved is sensitive to sand grain size.
For the Lady’s Island profile, using a dsy of 3mm (as measured from the Lady’s Island
samples), the beach crest is estimated to retreat some 2 to 3m and the toe moves seawards
some 10 to 15m. Using a dso of 1mm the crest retreats some 20m and the toe advances by
75m. See Appendix C, figures C3 to C5.
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- the existing profile at Tacumshin Lake does not appear to be as responsive to wave
action, when using a dsp of 2mm (as measured from the Tacumshin sample, sample D).
However, using a dso of 1mm ( see sample C), it is estimated that a 100m width of beach
undergoes a profile change. See Appendix C, figures C6 to C8.

3.5 Retreat of Barrier Beach

In addition to longshore sediment transport and onshore/offshore movement of material during
storms, there is a continuous movement of the beach landwards. This is caused by material on
the seaward face being washed over the back of the crest of the beach. This is known as beach
roll over. Various estimates of roll over have been made and are quoted in ref 1. Ref 1 states that
estimates based on the age of the peat that is now in front of the barrier would indicate a roll over
rate of 0.05m/year. A comparison of the “actual” barrier location in 1875 with that shown on the
1840 map is stated to give a roll over rate of 0.5m/year during this period. A comparison of maps
from 1840 through 1895, 1922 and 1993 carried out as part of this study found that the roll over
rate is likely to be between 0.05m/year and 0.5m/year.

A comparison between the tide marks indicated a retreat rate of 0.28m/year between 1922 and
1993 at Lady’s Island. However, a comparison of the location of the vegetation line indicated a
retreat rate of approximately 0.2m/year to the west of the cut during the same period. However,
the vegetation line to the east moved seawards during the same period. These rates relate to the
barrier beach fronting Lady’s Island.

At Tacumshin Lake, there seems to have been some forward movement of tide marks between
1895 and 1922. However, there would appear to have been an overall retreat of some 0.2 to
0.3m/year in the tide marks since 1922. As with Lady’s Island, the vegetation line does not move
as much as the tide mark, retreating at a rate of 0.2m/year. It is felt that, at both locations, retreat
rates based on the vegetation line is likely to be a better indication of erosion and roll over than
rates based on tide marks.

A design retreat rate of 0.2m/year would seem to suffice for both locations.
3.6 Conclusions

Drainage options therefore need to be considered in the light of the nearshore wave conditions,
the volumes of longshore transport, the extent of the zone over which much of the longshore
transport and beach profile changes take place, and the continual retreat of the barrier beach.

The coastal process assessment indicates that in order to minimise the risk of burying the pipeline
outlet in beach material, the outlet should either be placed above the area of profile changes or
extend seawards to at least the —6.0m ODM (-3.41m. ODD) contour. It would also be safer to
hold an underwater pipe in an elevated position with respect to the seabed. The invert of the pipe
would need to be held 1 to 1.5m above the existing bed level at the —6m contour in order to stay
out of the range of beach profile changes. The —6m ODM contour is some 100m seawards of
MSL at Lady’s island Lake, and some 200m seawards of MSL at Tacumshin Lake.

It would be best, of course, if it were possible that the outlet could discharge on the beach above
any change in beach profile. However, levels in the lakes are such that this is unlikely in the case
of Lady’s Island Lake and impossible in the case of Tacumshin Lake. However, it is still likely
to be more cost effective to keep the outlet as far up the beach as possible, than to extend a
pipeline to the -6m ODM contour.
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Accurate tide levels need to be established for the study area. Such levels can only be established
by recording water levels and analysing the results for tidal constants.
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4.0 Drainage Parameters
4.1 General

With the exception of the existing methods of drainage, water levels in both Lady’s Island Lake
and Tacumshin Lake depend on the same combination of factors. The levels depend on: rainfall
on the lake and on the lake catchment area ; water losses to the atmosphere due to evaporation
and transpiration ; seepage through the barrier beach ; and overtopping of the barrier. For each
lake these factors will have different effects on water levels, because of, amongst other things,
lake size, catchment size, lake water level, barrier beach width, length, crest height and material.
Lady’s Island Lake levels are lowered periodically by forming a cut through the barrier beach.
There is an existing drainage (1.05m diameter) pipeline through the barrier beach at Tacumshin
Lake.

Increases in water level are due to rainfall, waves overtopping the barrier beach and seepage from
the sea in to the lake. Lowering of water levels are due to existing drainage methods,
evapotranspiration losses and seepage from the lake to the sea. Within the scope of this study, it
is not possible to determine exactly the sensitivity of water levels to each individual factor.
However, a wealth of information has been compiled in ref. 1 by Mr. Jim Hurley on variations in
water levels in Lady’s Island Lake.

This data can be used to estimate possible increases and decreases in water levels due to
combinations of factors. Such estimates will be sufficient to evaluate drainage options.

The effects of the principal factors governing water levels in Lady’s Island Lake are discussed
below. While much less data exists for Tacumshin Lake an assessment will be made of discharge
requirements based on Lady’s Island Lake data and a comparison of lake size and catchment area
between Lady’s Island and Tacumshin Lakes.

4.2 Rainfall

Because of the effects of losses due to evapotranspiration, water being soaked up by dry ground,
and water seeping seawards through the barrier it has not been possible to directly measure the
effects of heavy rainfall on Lake levels. Average rainfall less losses due to evapotranspiration is
equivalent to less than 0.3m%s entering Lady’s Island Lake. However, over the 4 day period
centred on the August 97 bank holiday weekend, when some 180mm of rain fell in South
Wexford, the levels in Lady’s Island Lake rose by 340mm. Assuming a lake surface area of
450ha, a rise in lake level of 340mm in 4 days is equivalent to an input of 4.43m¥s.

Therefore, while a relatively small pipeline would suffice to maintain yearly average water levels,
a much larger pipeline would be required to maintain water levels over a shorter period.

While the 340mm rise in level would appear to be the fastest rise in water level due to rainfall
alone during the period 1984 to 1997, it only represents approximately half the 180mm rainfall
that fell on the catchment. The other half was lost due to soakage into the ground,
evapotranspiration and seepage effects. 180mm of rainfall in a four day period over the 18.9km?
catchment area is equivalent to 9.8m¥s.

The volume of rainfall that falls on a catchment can be estimated from the size of the catchment
area. The possible rise in lake level is then related, amongst other things, to the relative size of
the lake with respect to the catchment area. Tacumshin Lake has an estimated surface area of
450ha and the catchment area of the lake is approximately 40 km?. Similar rainfall events over
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Tacumshin and Lady’s Island could therefore give a water level rise and a drainage requirement
for Tacumshin of up to two times the Lady’s Island values.

4.3 Overtopping of the Barrier Beach

Ref. 1 details water level rises that have occurred in Lady’s Island Lake due to water overtopping
the barrier beach. The largest recorded overnight rise occurred during the storm of the 16/17
December ’89. A combination of high tides, surge and large waves caused the lake level to rise
by 0.5m due to overtopping of the barrier beach. Greater rises in water level have been recorded,
but they have occurred over longer periods. The highest recorded daily rate of rise occurred
during this December ’89 storm.

A 0.5m rise in Lady’s Island Lake is equivalent to an input of some 2.25 million m® of water. If
this input is assumed to have occurred over a 12 hour period, it is equivalent to a barrier
overtopping rate of some 52m?/s.

In some cases a considerable volume of water overtopped the barrier at the cut because the beach
had insufficient time to rebuild. However, there was no “cut” in 1989. If this storm had occurred
when the crest of the “breach plug” was low then a much greater volume of overtopping could
have occurred.

Tacumshin Lake is fronted by some 3.5km of barrier beach compared to the 1.5km length of
beach fronting Lady’s Island. All other things being equal this would mean that over two times
as much water could overtop the Tacumshin barrier beach than that which overtops the Lady’s
Island beach, i.e. over 100m%s during an event such as occurred on the night of the 16"
December ’89.

It has been estimated (Ref 1) that the wave conditions of the 16™ December 1989 were equivalent
to an 80 year event. The waves were combined with high tides and a surge. The return period of
the combined event could therefore be greater than 80 years. However, nearshore wave
conditions are depth limited which means that the higher the water levels, the greater will be the
nearshore waves, provided the waves offshore are large enough. Therefore, similar overtopping
could occur due to smaller offshore waves combined with higher water levels. The return period
of the overtopping at Lady’s Island due to the December *89 event is perhaps closer to that of sea
water levels than that of offshore wave heights. Therefore, while the combination of events
leading to the overtopping of the 16/17™ December *89 may themselves be rare, the rapid rise in
lake levels that resulted may not be as infrequent.

4.4 Seepage and Evapo/Transpiration Losses

Seepage from the sea into the lake can cause water levels to rise, but this is only likely to occur if
water levels in the lake are relatively low. Seepage from the lakes combined with
evapotranspiration losses is more likely to cause a problem of low water level in the lake than to
raise water to flood levels.

During the years ‘86, ‘87 and ‘89 no cut was made in the barrier at Lady’s Island. In 1986
monthly average water levels dropped 0.85m from a high in January to a low of 1.42m ODM
(4.01m ODD) in September. In 1987 water levels dropped 0.79m from a high in April to a low of
1.87m ODM (4.46m ODD) in September. Lake levels dropped by 0.67m in 1989. During the hot
dry summer of 1995, monthly average water levels remained at approximately 0.7m ODM (3.29m
ODD) until September, following a “cut” in March.

July 98 Malachy Walsh and Partners / Posford Duvivier
Ladyslake4.doc

12



Department of Arts, Heritage, Study of Drainage Options
Gaeltacht and the Islands. Lady’s Island Lake and Tacumshin Lake

During 1979, a cut during May caused water levels to drop to approximately 1.2m ODM (3.79m
ODD). Subsequently lake levels rose by about 0.2m before dropping some 1.7m between July
and October to —0.3 ODM (2.29m ODD). These observations would indicate that the average
drop in lake levels due to seepage and evapotranspiration during the summer months is perhaps
0.8m, but that larger drops can occur.

4.5 Cutting the Lady’s Island Barrier Beach

Cutting the barrier has in the past caused water levels to drop by over 2.5m. Usually, but not
always the cut causes the water level to drop below the base level of the staff gauge (3.16m OD
Dublin, 0.57m ODMalin). In 1990 the lake level remained below the base of the staff for 6
months. Sometimes the cut is closed by wave action before a satisfactory drop in water levels is
achieved. In 1995 three cuts had to be formed.

Sometimes the cut remains open for a very long time. In 1983, it took 150 days for the cut to
close. During this period it is assumed that the lake was tidal. The estimated final width of the
breach reached 263m in 1983. It is thought that the large cut widths of the early 1980’s were
related to gravel extraction from the beach near Carnsore. In any event the breach widths have
been smaller since the gravel extraction stopped. During the 1990s, breach widths greater than
100m occurred only once.

When the cut is initially formed, it is small. Usually there is little change in lake levels for a
number of days. During this period the cut is gradually widening and deepening. At some time
a threshold is past, presumably when the flow is such that water velocities can carry the gravel
out of the cut to the sea in large quantities, the cut then deepens and widens quickly and there is a
rapid drop in lake levels. Levels taken during the cut of 1990 show that for the first 3 days lake
levels dropped by only 0.2m. Then on the fourth day the lake level dropped by over 2.2m in one
day, i.e. at an average rate of over 100m%s. A detailed description of a cut is given in ref. 1.
Velocities of 5 to 7m/s were measured by Malachy Walsh & Partners Staff in the 1998 cut during
a site visit on the 18" February ’98.

4.6 Water Level Variations in Lady’s Island Lake

A combination of the factors discussed above give rise to water level variations in Lady’s Island
Lake. An attempt was made to assess the sensitivity of the water levels to the various factors.

It would appear that the most rapid rise in water levels occur due to overtopping of the barrier
beach. An overnight rise of 0.5m having been recorded due to this mechanism. The second most
important factor is heavy rainfall.

The rainfall of the August *97 bank holiday period caused a rise of 0.34m over four days. In the
longer term, rainfall and overtopping tend to cause the water level to rise during the late autumn,
winter and early spring. Figure 28 of ref 1 indicates that water levels rose by some 3.2m in the
period October *79 to February *80. This is equivalent to a 1.4m%/s rate of inflow to the lake over
this period. Water level records since 1984 show smaller increases (than 3.2m) over the half of
the year centred on December. During 1986, 1987 and 1989 when the cut was not made, water
levels rose by 1.0 to 1.5m. These rises are equivalent to inflows of approximately 0.3 to
0.45m*/s. The largest rise, occurring in 1989, being due in part (0.5m) to overtopping.

The largest monthly rise in the 1984 to 1997 period occurred from December 95 to January ’96.
This rise of 1.36m was due to a combination of a period of prolonged heavy rainfall and a storm
surge with large waves on the 6" January *96. This monthly rise was equivalent to an inflow of
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2.3m%/s over the month.
4.7 Tacumshin Lake

There have been attempts in the past to drain Tacumshin Lake using a pipeline in the barrier
beach. A wooden culvert was constructed in the 1860’s , but failed to work. An iron culvert was
built a few years later, but was sabotaged in 1910. Following the sabotage lake levels rose, and
to relieve flooding, the barrier was breached. The breach gradually moved westwards until it
reached Ballagh where it remained open until the late 1930’s. The barrier was again breached in
1940. Again the breach moved west to Ballagh where it remained open until the early 70’s.
According to Ref. 1, the diameter of the existing pipeline is 42” i.e. 1.05m. During survey work
carried out as part of this study, it was estimated that the pipe was laid at a slope of 0.2m in 145m
i.e. 1in 725. A pipe of this size, running full would have a discharge of approximately 1m?s.
The actual flow through this pipe depends on the water level in the lake and the tide level. At
low water and when the lake level is higher than the top of the pipe, the discharge rate would be
higher. However, towards high water, there might not be any seaward flow through the pipe.
The pipe has been set at a low level because of the low levels required within the lake.

The surface area of the lake varies depending on the water level in the lake. The 1:50,000
Discovery series map indicates that Tacumshin Lake has a similar surface area to that of Lady’s
Island Lake, ie. 450ha. If flowing at a rate of 1m%/s it would take approximately 5 days to lower
the lake level by 0.1m, assuming that during this time any inflows from rainfall are equal to
evapotranspiration losses and seepage flows through the barrier.

As little data exists on water levels in Tacumshin Lake, monitoring of water levels are necessary
in order that optimum levels can be established and controlled.

4.8 Preferred water levels in Lady’s Island Lake

The Local Drainage Committee’s preferred maximum, minimum and mean water levels are given
for Lady’s Island lake in reference 1. The levels are 2.51, 2.21 and 1.91m ODM, i.e. 5.10, 4.80,
and 4.5m ODD. The design of drainage control measures should, if possible, be such that water
levels in the lake are within the maximum and minimum range. The stated preferred mean level
is just 0.3m above the preferred minimum. Recorded water level falls over the summer months of
up to 0.8 to 0.85m due to seepage and evapotranspiration would make it impossible to ensure that
lake levels do not go below the minimum value, if a mean value of 2.21m ODM (4.8m ODD) is
maintained during the winter months. As it is not possible to control seepage and
evapotranspiration losses during the summer it would better to try to achieve a water level close
to the maximum in the early spring. It will be possible to design a drainage system so that
average inputs can be discharged almost immediately. The larger the discharge capacity of the
preferred drainage option, the closer the mean level can be allowed go to the preferred maximum
level.

Earlier in the winter half of the year, the water levels of the lake can be drawn down in
anticipation of the winter rainfall and overtopping. Towards the end of the winter period, water
levels can be allowed rise so as to reduce the risk that evapotranspiration and seepage losses will
cause the water levels to go below the preferred minimum. A form of flow control will therefore
be necessary.

4.9 Discussion

The following conclusions can be drawn from the above regarding Lady’s Island Lake:
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for the period 1984 to 1997 the most rapid rise in lake levels was due to waves
overtopping the barrier beach during the storm of the 16™ December 1989. A rise of
0.5m occurred overnight. This is equivalent to inflows of the order of 50m/s.

the most rapid recorded rise in lake levels due to rainfall was noted during the period 2™
to 7" August 1989. 180mm of rainfall in four days caused the lake to rise by 340mm.
This is equivalent to an inflow of the order of 4.4m?/s.

longer term rise and fall in water levels are due to a combination of factors. When the
barrier was not cut falls of the order of 0.7 to 0.85m occurred from a water level of above
2m ODM (4.59m ODD). A fall of 1.7m occurred in 1979. In the dry summer of *95
however the lake level remained relatively static at 0.7m ODM (3.29m ODD).

the largest recorded longer term rise in water levels occurred in the period October *79 to
February ’80 inclusive. The 3.2m rise was equivalent to an inflow of 1.4m*s. When the
lake was not cut average water levels were relatively high and the rise in level during the
winter was in the order of 1 to 1.5m, equivalent to 0.3 to 0.45m®'s over a 6 month period.

the largest monthly rise during the period ’84 to *97 was 1.36m, equivalent to an inflow
of 2.3m*/s over the month. This rise occurred between December 95 and January 96.

while the design of a drainage system with a large discharge capacity could be used to
ensure that the preferred maximum water level of ref. 1 is rarely exceeded it will not be
possible to maintain a mean water level of 2.21m ODM (4.8m ODD) and simultaneously
ensure that the level does not drop below 1.91m ODM (4.5m ODD). It would be better to
allow the lake levels to vary so that it is near the maximum during the spring and near the
minimum during autumn.

Water levels in Lady’s Island lake will need to be automatically monitored in order that control
of these levels can be optimised.

Monitoring of water levels in Tacumshin lake is necessary in order that optimum levels can be
established and controlled.
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5.0 EVALUATION OF OPTIONS.
5.1 General

This Section lists the options considered and evaluates them in terms of effectiveness in
controlling lake levels, cost, and potential impact on coastal processes.

5.2 Lady’s Island Lake
521 General

In the light of the findings of the assessment of coastal processes and drainage parameters a list
of drainage options is drawn up that are likely to provide sufficient drainage capacity while
attempting to keep costs low and to minimise any potential impact on coastal processes. The
options have been divided into those that involve a pipeline and those that involve measures to
restrict the depth and width of a “cut”.

5.2.2 Options.
The options considered are:
Pipeline Options

a 1.2m internal diameter pipeline through the barrier beach and extending to 0.0m ODM. A
second 1.2m internal diameter pipeline parallel to this is also considered.

a 1.2m diameter pipeline through the barrier beach and extending seawards to the -6m ODM
contour. The seawards end of the pipeline would be held above the seabed using piles.
A second 1.2m pipeline parallel to this is also considered.

Pipeline options would have a control structure on the landward side of the beach. It is expected
that within the barrier beach, the pipeline would be constructed of Class H concrete pipes.
Towards the seawards end the pipeline is likely to be constructed of concrete lined ductile spun
iron. The pipeline options would be supported on piles in the area of mobile beach face and
where they extend below low water.

Non Pipeline Options.

a 2m deep 15m wide rock armour layer through the barrier beach and wrapped in
geotextile to provide an area of high permeability.

continuation of the existing system of forming a cut, but modified so that the width and
base level of the cut have fixed limits. The methods evaluated to achieve this
includes:

- rock armour.
- sheet pile wall and rock armour.
- a proprietary concrete revetment mattress such as armourflex.
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5.2.3 Evaluation of Options.
General

All options would use the area of the existing cut. Placing a pipeline or modified cut at any other
location is unlikely to be a cheaper option. There is merit, however, in considering a pipeline
location slightly to the west of the existing cut. It would be less vulnerable to wave overtopping
and would be away from the protected plant, cottonweed (otanthus maritimes) just east of the
existing cut. The lake bed levels are likely to be higher, however, and this could increase costs.
Irrespective of where the drainage structure is placed, it should be sufficiently robust to
withstand wave attack, beach profile changes and overtopping of the beach during storms.

The evaluation of options is summarised in Table 5.1. Costs and discharge capacities have been
estimated for each option. For the pipeline options, average discharge has been estimated for
lake water levels of 2.51 (5.1m ODD) and 1.91m ODM (4.5m ODD), the maximum and
minimum water levels of Ref. 1 respectively. Discharge through a permeable layer have been
assessed based on estimated velocities of 0.05 and 0.1m/s. Discharge through a modified cut
have been estimated using a weir formula.

Pipeline Options

Table 5.1 shows that pipeline options that extend to 0.0m ODM (2.59m ODD) have greater
discharge capacities than a pipeline that extends out beyond the area of maximum sediment
transport, and half the cost. The lowest cost options would appear to be methods of limiting the
size of the cut. However, such methods are limited in their capacity to drain the lake. This is
discussed further below.

The examination of drainage parameters indicated that the largest recorded inflow to the lake was
due to overtopping of the beach. On the storm of the 16/17 December of overtopping resulted in
an equivalent inflow rate in the order of 50m3/s causing a 0.5m rise. Inflows due to rainfall of up
to 4.4m3/s were also recorded, causing a 0.34m rise in early August, 1997.

However, in the long term, the greatest recorded net monthly inflow was equivalent to 2.3m?3/s,
while an average winter rise in lake level of 1m is equivalent to approximately 0.3m3/s. A 1.2m
internal diameter pipeline has sufficient capacity to carry the longer term discharge demands, and
could draw down a 0.5m rise in water levels in 7 to 10 days. The rise in lake levels of 0.34m that
occurred in the period August 3-6, 1997 could be limited to 0.1m which could be drawn down in
another two days by a 1.2m pipeline with a discharge capacity of 3.4m3/s when the lake water
level is at 2.51m ODM (5.1m. ODD).

The use of two 1.2m pipelines doubles the capacity and halves the above draw down times, for a
less than 50% increase in cost if both pipelines are laid at the same time.

The further the pipeline extends down the beach towards the low water mark, the greater is the
potential head for driving flows through the pipeline. However, friction losses, due to increase in
the length of the pipe tend to negate the extra head and the capacity will be lower. No further
head will be gained by extending the pipeline below low water. Once extended below low water,
the pipeline should extend to the -6.0m ODM (-3.41m ODD) contour and should be held above
the bed at the seaward end in order to minimise the risk of blocking the pipeline outlet. Such an
option is very costly.

July 98 Malachy Walsh and Partners / Posford Duvivier
Ladyslake4.doc

17



Department of Arts, Heritage, Study of Drainage Options
Gaeltacht and the Islands. Lady’s Island Lake and Tacumshin Lake

From a discharge point of view the pipeline outlet should be as close to low water as possible.
However, in order to reduce wave attack, it should be at as high a level as possible. Raising the
outlet invert level to 0.5m from 0.0m ODM reduces the average discharge capacity to 2.9 and
2.16m3/s for lake water levels of 2.51 (5.1m. ODD) and 1.91m ODM (4.5m. ODD) respectively.
Such discharge capacities are adequate for the longer term inflows into the lake.

The shorter pipeline is much less vulnerable to changes in beach profile and will have minimal
impact on coastal processes. It will only influence the beach profile in its immediate vicinity.
Because the outlet will be in an area of considerable wave action and profile change, it will be
necessary to support the pipe outlet and may be necessary to replace the outer pipe length in,
perhaps, twenty years.

Modified Cut Options

During the formation of the cut, it has been noted that it can take a number of days before the cut
fully opens to let water out of the lake. The final lake draw down is at a rate of up to 100m3/s.
Limiting the size of the cut has a number of disadvantages.

The maximum discharge from a drainage point of view will be low and it may therefore be
necessary to form a cut much more regularly than at present. In estimating discharge capacities,
it was assumed that the base level of the cut would be at the preferred minimum water level of
1.91m ODM (4.5m ODD) This results in a discharge of 16m3/s for a 20m wide weir. The cost
estimates for Options 6 to 8 are based on a 20m wide weir.

The Option 6 weir could be widened to approximately 40m giving an apparent discharge
capacity of 32m*/s for a lake water level of 2.51m ODM (5.1m ODD). However, there are two
aspects of the flow in the modified cut that could prevent it from working to its full potential.
The initial discharge will be low and the water will flow into the beach instead of on top and is
unlikely to carry gravel away from the weir in sufficient quantities.

Unless a very wide weir is constructed, the discharge will be considerably less than the maximum
discharge of the present cutting operation. Therefore, to draw down the lake, the cut will have to
be open for a greater proportion of the year than at present. Because water levels are to be
controlled between a maximum and a minimum value, it may be necessary to make a number of
cuts each year. Because the cuts are relatively small, there will be a greater danger of blockage
due to wave action than at present. This increases the likelihood of the need for additional cuts.

At present, the lake is vulnerable to increase in water levels due to substantial volumes of water
overtopping the beach at the area of the cut. Because the modified cut will now be smaller, less
overtopping will occur. However, there remains a greater risk of overtopping in this area than
using a pipeline option.
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5.2.4 Conclusion.

It would appear that Lady’s Island Lake can be adequately drained using a 250m long 1.2m
internal diameter pipeline. Such a pipeline would have a control structure at its landward end,
and would consist, for the most part, of concrete pipes except at the seaward end which would be
constructed of ductile iron. The seaward outlet is likely to have an invert level in the range 0.0m
ODM to 0.5m ODM, (i.e. 2.59 to 3.09m ODD). The higher level is preferred as it reduces wave
action on the pipe. This Option is estimated to cost £170,000.

Recommendations in Section 4 regarding the control of water levels in Lady’s Island Lake should
also be considered.
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Table 5.1
Evaluation of Options - Lady’s Island Lake

No. | Option Capital Discharge Capacity m®/s Comments
Cost
2.51mODM 1.91mODM
(5.1m ODD) (4.5m ODD)
1 1.2m internal diameter pipeline £170,000 3.0 25 Sufficient capacity to maintain lake levels in
extending from control structure to normal conditions. Seaward outlet could be
MSL vulnerable to beach movement and wave attack.
2 Option 1 plus additional 1.2m pipe | £245,000 6.0 5.0 Doubling of discharge capacity for some 40%
increase in cost over 1. The extra discharge
capacity may not be considered necessary.
3 1.2m internal diameter pipeline £335,000 3.2 2.85 Sufficient capacity to maintain lake levels in
extending from control structure to normal conditions. Will have a greater impact on
-6m ODM coastal processes than 1. Will be difficult to
clear seaward end of blockages. Expensive
4 Option 3 plus additional 1.2m pipe | £500,000 6.4 5.7 Doubling of discharge capacity for 50% increase
in cost over 4
5 Rock armour buried within beach to | £225,000 less than 1.5 - 3 | less than 1.5 - 3 | Costly, considering relatively low discharge
improve permeability capacity. Danger of blocking.
6 Rock armour buried within beach to | £115,000 16 0 Invert of weir would need to be placed at
limit extent of cut minimum lake level - restricts discharge capacity
as lake level drops.
July *98 Malachy Walsh and Partners / Posford Duvivier
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Table 5.1 cont’d

7 Sheet piling driven into beach to £142,000 16 0 Barrier beach will be vulnerable to overtopping.
limit extent of cut Cut may not open sufficient to achieve maximum
discharge.
8 Proprietary mattress to limit extent | £80,000 16 0 Discharge capacity is low given that cut will only
of cut operate for a short period each year.

Discharge capacities have been estimated using the formula Q = pA(2gH)*® where A is the area of the pipe, H is the head difference along the pipe.
= 1/(AL/d+E)*®, where A=8g/C?, L is length of the pipe, d is the diameter of pipe, and E is the sum of the coefficients for energy loses in the pipe.
C = R¥%/n where R is the hydraulic radius and n is the manning coefficient. A manning coefficient of 0.0125 was used.
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5.3 Tacumshin Lake.
5.3.1 General.

In view of the findings of the evaluation of options at Lady’s Island Lake, only a limited
number of pipeline options are considered at Tacumshin Lake. The main differences
between the two lakes are; the lake level at Tacumshin is generally lower; the catchment area
of Tacumshin is bigger; and there is an existing drainage pipeline through the beach. Options
are evaluated as before, in terms of effectiveness, cost and minimal impact on coastal
processes.

5.3.2 Options.
The options considered are:

- replace the seawards 25m of pipe with a ductile iron pipe and extend seawards by
5m.

- replace the seawards 25m of pipe with a ductile iron pipe and extend seawards by
200m.

- construct a new 1.2m internal diameter pipeline extending from a new control
structure on the lake side of the barrier beach to approximately 5m seawards of the
existing outlet.

- construct a new 1.2m internal diameter pipeline extending from a new control
structure on the lake side of the barrier beach to approximately 200m seawards of the
existing outlet.

As for Lady’s Island, all new pipelines would have a control structure on the landward side
of the beach. Within the barrier , the pipeline would be constructed of Class H concrete
pipes except towards the seaward end where it is likely to be constructed of ductile iron.
Pipeline options would be supported on piles where they are expected to extend above the
beach face or seabed.

5.3.3  Evaluation of Options.
The evaluation of options is summarised in Table 5.2.

The existing concrete pipeline has been damaged by storms and is now shorter than its
original length. The outlet is on the beach in an area of changing beach profile and is likely
to block. There is a danger that the pipeline will be damaged further and that the frequency
of blockage will increase. In order to prevent this, an option was considered whereby
approximately 25m of the seawards end of the concrete pipe is replaced with ductile iron and
extended seawards perhaps 5m. The seawards end of the pipeline would be supported in
such a way as to minimise the risk of blockage and damage due to beach profile changes.

A fully operational existing pipeline would be able to handle most of the longer term inflows
due to rainfall. If it were necessary to ensure that lake levels are lowered quicker than at
present, following periods of heavy rainfall or overtopping, then a second pipeline is likely to
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be the optimum solution. A second pipe could be placed at a higher invert level than the
existing pipe. The optimum level depends on costs and desired lake levels.

Extending the existing or an additional pipeline seawards of the zone of maximum sediment
transport adds significantly to the cost without any improvement in drainage capacity. Such
an extended pipeline will also interfere with coastal processes much more than a pipeline that
discharges onto a beach, and, will be more difficult to clear of any sand that may enter the
outlet.

A pipeline discharging onto the beach face within the tidal zone will need to be designed to
be robust enough to withstand wave attack and changes in beach profile. It may be necessary
to replace the outer length of pipe, perhaps, every twenty years.

5.3.4 Conclusions.
In order to ensure that the existing pipeline continues to work, it is recommended that the
seawards 25m be replaced with a ductile iron pipe and extended seawards by approximately

5m. The pipe outlet should be supported.

The control structure for any additional pipeline should be such that the lake levels will not
be drawn down lower than they can be at present.
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Department of Arts, Heritage,
Gaeltacht and the Islands

Table 5.2
Evaluation of Options - Tacumshin Lake

Study of Drainage options

Lady’s Island Lake and Tacumshin Lake

No. | Option Discharge Capacity m3/s | Cost Comments
1.0m ODM | 0.5mODM
3.59m ODD | 3.09m ODD
1 Replace seawards 25m of | 1.9 15 £40,000 This will prevent further degradation of the existing
pipe with ductile iron situation. It is unlikely to improve the existing
pipe and extend seawards discharge capacity by a significant amount.
by 5m
2 Replace seawards 25m 15 1.1 £350,000 | While this option moves the outlet seawards of the
with ductile iron pipe and sediment transport zone, the extra cost over Option
extend seawards by 200m 1 is unlikely to be justifiable. It will have a greater
impact on coastal processes.
3 Option 1 plus additional | 4.6 35 £195,000 | This will more than double the drainage capacity of
1.2m diameter pipeline the existing pipeline.
extending from new
control structure to 5m
seawards of existing
outlet
July *98 Malachy Walsh and Partners / Posford Duvivier
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Department of Arts, Heritage,
Gaeltacht and the Islands

Study of Drainage options

Lady’s Island Lake and Tacumshin Lake

Table 5.2 cont’d

4

Option 2 plus additional
1.2 diameter pipeline
extending from new
control structure to 200m
seawards of existing
outfall.

3.6

2.7

£845,000

As for option 2, this option moves the outlet
seawards of the sediment transport zone. However,
the extra cost is unlikely to be justifiable. It will also
have a greater impact on coastal processes.

Discharge capacities have been estimated using the same formulae as Table 5.1.

July ’98
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Department of Arts, Heritage, Study of Drainage options
Gaeltacht and the Islands Lady’s Island Lake and Tacumshin Lake

6.0

6.1

CONCLUSIONS AND RECOMMENDATIONS

Conclusions.

The study concludes that;

6.6

the most cost effective means of draining Lady’s Island Lake is by use of a pipeline,
buried in the barrier beach, with a control structure at the lake end and discharging
directly onto the beach at a level between 0.0m ODM (2.59m ODD) and 0.5m ODM
(3.09m ODD). Abrasion may mean that the outer length of pipe may need to be
replaced in, perhaps, twenty years.

a modified cut mechanism, whereby, for example, rock armour is used to limit the
size of the cut is unlikely to be able to generate sufficient discharge to open the cut to
its limits. Such a cut will also be more vulnerable to closure by wave action than the
existing cut.

in order than the existing pipeline at Tacumshin does not become semi permanently
blocked, it will be necessary to replace 25m of the seaward end of the pipeline with a
ductile iron pipe supported at the outlet. Abrasion may mean that the outer length of
pipe may need to be replaced in, perhaps, twenty years.

a control structure will be required at the lake end of the Lady’s Island drainage
pipeline to control the discharge through the pipeline.

the coastal process regime at each site is such that a pipeline extending seawards of
the zone of maximum sediment transport is very costly. Approximately £335,000 and
£350,000 at Lady’s Island and Tacumshin respectively for a 1.2m pipeline.

very little data exists on water levels in Tacumshin Lake.

Recommendations

The study recommends that;

water levels in Lady’s Island Lake be controlled using a 1.2m diameter pipeline
discharging onto the beach face. The cost of such a pipeline, a control structure, and
support at the outlet is estimated to be £170,000.

water levels in Lady’s Island Lake be managed so that they are close to the minimum
preferred level in late autumn and to the maximum preferred level in late spring. This
will allow a buffer against excessive inflow during winter and against losses during
summer. Such management is required because of the relative closeness of the
preferred maximum and minimum lake levels of 2.51m ODM (5.1m ODD) and 1.91m
ODM (4.5m ODD) respectively.

the existing pipeline at Tacumshin be improved by replacing the seawards 25m with a
ductile iron pipeline and extending the pipeline seawards by 5m. This is estimated to
cost £40,000.

July "98

Malachy Walsh and Partners / Posford Duvivier

Ladyslake4.doc

26



Department of Arts, Heritage, Study of Drainage options
Gaeltacht and the Islands Lady’s Island Lake and Tacumshin Lake

- prior to detailed design of drainage options, establish accurate estimates of tide levels
in the vicinity of Lady’s Island and Tacumshin Lakes. This requires recording of sea
levels in the area for at least one month, and the analysis of this data.

- levels in Tacumshin and Lady’s Island lakes should be automatically monitored

July "98 Malachy Walsh and Partners / Posford Duvivier
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APPENDIX A
BATHYMETRIC SURVEY



g LNDROGRAPHIC SURVEYS LTD.  mesoms

Telephane {021} B384 Fax {021) §31191 CO. CORK

YDA
AT

Malachy Walsh & Partners,
Consulting Engineers,
Floraville Rd,

Boreenmana Road,
Cork. 19th March, 1998

vt . I

Re: Hydrographic Survey at Tacumshin & Ladys' Island

Dear Sir,

I enclose the results of the above survey, H.S. 29/98 refers. The survey
areas are based on information provided by the Dept. of Arts, Heritage,
Galetacht and the Islands, via Rosanna Nolan,

Datum points, in O.D. Malin, were provided by Ms. Nolan at each site.

The survey was carried out on 13th inst. in very good sea and weather
conditions. Baselines were established at each site, parallel to the beach,
and lines of soundings were run normal to the baseline. Control for the
survey was provided by line of sight and laser ranger, output ta 0.1m.
Depths are in metres and decimetres reduced to 0.D. Malin from tides
measured (by level) on site.

Results of the bathymetry indicate a relatively clean seabed with a short
steep slope just below the low water line (LWL), seawards of the LWL the

seabed is quite flat.

Sand on the beach, at each site, is of a coarse nature. Three samples were
obtained at various locations along the proposed centreline at each site.
The sample obtained was quite small, in each case, and consisted of fine
sand, It is possible that some of the fines may have run out of the grab.
Alternatively, there may be a shallow layer of fine sand overlying a harder
material.

vat feq. no. [ | Direcrors. I Aegutered n irelznd ||




Locations of the samples obtained are indicated on the drawing,

If you have any queries please revert to the undersigned.

Yours sincerely,
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APPENDIX B
BEACH SAMPLE
GRAIN SIZE ANALYSIS
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Sieve Sizes
um mm
63 150 300 600 1.18 2 5 10 20 37.5 75
100 | | | | I | 100
90 90
i/
a0 80
L7 / 70
o
c
iz 60 / 60
o
fu)}
g 30 7 50
g
& /
o 40 40
o
a 20 // 30
20 / 20
11
10 " 10
//
0 — 0
0.0002 0.002 0.02 0.2 2.0 20 200
Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine |Medium [Coarse | Fine  |Medium |Coarse | Fine | Medium [Coarse
Particle Size % Fassing Particle Size % Passing
75 mm 100 1.18 mm 18
37.5 mm 100 600 pm 7
20 mm 100 300 pm 2
10 mm 98 150 1m 0
5 mm 77 63 um 0
2 mm 38
Hole Test Parformed:
TP A
Depth Sample Description
0.00 Coarse SAND and fime to medium GRAVEL
Type
A
Form 25/3
Project Contract
Laboratory - Particle Size Plot 178047
MAL@CHY WALSH & PARTNERS
e - - LADY'S ISLAND LAKE Sheet
GEQTECH Specialists Ltd Figure B2
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Sieve Sizes
4m mm
63 150 300 600 1.18 2 5 10 20 37.5 75
100 ' ! ! L ' 100
90 90
80 80
. 70 70
[45]
c
ir 60 60
)
o 50 [ 50
T
o 40 / 40
.
Q
8- 30 30
20 // 20
i
10 - 10
A
0 0
g.0002 0.002 0.02 0.2 2.0 20 200
Particie Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medjum |Coarse Fine |Medium ‘Coarse Fine l Meadium |Coarse
Particle Size % Passing Particle Size % Passing
75 mm 100 1.18 mm 18
37.5 mm 100 600 gm 12
20 mm 100 300 am 7
10 mm 98 150 um 0
53 mm 70 63 um Q
2 mm 20
Hole Test Performed:
TP B
Depth Sample Description
0.00 Sandy fine to medium GRAVEL
Type
B
Form 25/3
. . Project Contract
Laboratory - Particle Size Plot 178047
MALACHY WALSH & PARTNERS
e - L. LADY'S ISLAND LAKE Sheet
GECTE CH Specialists Ltd Figure B3
e




Sieve Sizes
Hm mm
63 15¢ 300 600 1.18 2 5 10 20 37.5 75
) I I ! I !
100 ] 100
S0 80
80 L[ ap
L 70 ] 70
o
c /
i 60 6Q
o
o 50 50
2
5
o 40 40
—
@
o 30 30
20 20
10 / 10
a a
0.0002 c.002 c.02 0.2 2.0 - 20 200
Particle Size (mml
-
Clay ‘ Sitt Sand ‘ Gravel Cobbles
‘ Fine |Medium |Coarse Fine |Medium ‘ Coarse | Fine |Madium |Coarse |
Particle Size % Passing Particle Size % Passing
75 men 100 1.18 mm 57
37.5 mm 100 400 gm 23
20 mm 100 300 um 4
10 mm 100 150 um 1
5 mm 99 63 pm 0
2 mm ar
J
Hole Test Performed:
c
Depth Sample Description
0.00 | Multi-coloured, medium and coarse $AND with
some fine gravel
Type
51
Form 25/3
. Project Contract
Laboratory - Particle Size Plot 1 178067
MALACHY WALSH & PARTNERS
e - L TACUMSHIN LAKE Sheet
GEOTECH Specialists Ltd Figure B4
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Sieve Sizes
pm mm
63 150 300 600 1.18 2 g 10 20 37.5 75
100 1 I I I ) I 100
90 ” 30
B0 80
_ 70 / 70
[«}}
c /
. 60 / 50
o /
g 50 50
5 /
—
X /
a 30 / 30
20 / 20
10 > 10
] 4]
0.0002 0.002 0.02 0.2 2.0 20 200
Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Coarse Fine |Medium ‘ Coarse | Fine | Medium |Coarsa
Particle Size % Passing Particle Size % Passing
75 mm 100 1.18 mm 20
37.5 mm 100 600 gm 10
20 mm 100 300 gm
10 mn 98 150 um
5 mm 91 63 um a
2 Im 48
Hole Test Performed:
A
Depth Sampie Description
0.00 Multi-coloured, coarse SAND and fine GRAVEL
Type
B
Furm 25/3
) ) Project Contract
Lahoratory - Particle Size Plot 178067
MALACHY WALSH & PARTNERS o
i, - TACUMSHIN LAKE eet
GEOTECH Specialists Ltd Figure B5
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Table C1

Lady’s Island and Tacumshin
Coastal Processes

Water Levels

Description Level nODM Level nODM
Nominal 50 Year 4.54 1.95
MHWS 3.54 0.95
MHWN 2.84 0.25
MLWN 1.74 -0.85
MLWS 1.04 -1.55
1. Estimates of tide levels have been based on interpolations between Admiralty Tide

Table Data for Dunmore East and Rosslare. The interpolation was carried out using
co-tidal chart No. 5058.

2. The nominal 50 year extreme water level was estimated by adding 1m to the MHWS
level. During studies at Rosscarbery, Tramore and Dungarvan, it was found that the
50 year water level is approximately 1m above MHWS at these locations.



Table C2

Lady’s Island and Tacumshin
Coastal Processes
Offshore Wave Climate *

WAVE 2 DIRECTION ( degrees North )
HEIGHT (m) | MEAN (m) |050/070 080/100 110/130 140/160 170/190 200/220 230/250 260/280 290/310
Calm * 24 41 26 26 45 36 72 118 31
0.5-1m 0.75m 212 294 189 200 489 453 753 882 362
1.5-2.0m 1.75m 70 114 79 98 273 307 530 587 184
2.5-3.0m 2.75m 33 44 30 47 95 142 241 268 69
3.5-4.0m 3.75m 10 9 16 13 35 45 107 126 18
4.5-5.0m 4.75m. 1 7 7 1 11 17 25 47 13
5.5-6.0m 5.75m 0 1 2 0 2 5 13 20 8
6.5-7.0m 6.75m 0 0 2 0 0 2 5 14 1
7.5-8.0m 7.75m 0 0 0 1 2 1 6 1 0
8.5-9.0m 8.75m 0 0 0 0 0 0 3 1 0
9.5-10.0m 9.75m 0 0 0 0 0 0 2 1 0
TOTAL® * 350 510 351 386 952 1008 1757 2065 686
TOTAL* * 3.5 5.09 3.5 3.85 9.5 10.06 17.54 20.61 6.85

! Number of occurrences from Met Eireann database of visually observed wave heights, for the period 1960 - 1994.

2 Number of occurrences for the sea area latitude: 51:0 to 52.2°N longitude : 5.5 to 8.0°W.

3 Total number of occurrences from each direction.

4 Total percentage frequency from each direction.




Table C3
Lady’s Island and Tacumshin
Extreme Offshore Waves *

RETURN 120 150 180 210 240

PERIOD DEGREES DEGREES DEGREES DEGREES DEGREES

YEARS Hs (m) Hs (m) Hs (m) Hs (m) Hs (m)
1 5.25 4.53 5.39 6.05 8.01
5 6.81 5.83 6.69 7.5 9.86
10 7.48 6.38 7.24 8.12 10.66
50 9.04 7.68 8.55 9.57 12.52
100 9.71 8.24 9.11 10.2 13.31
150 10.1 8.56 9.43 10.56 13.78
200 10.38 8.79 9.67 10.82 14.11
250 10.6 8.97 9.85 11.02 14.37

! These estimates of extreme significant wave height have been made by fitting a gumbel distribution to the data of Table 1. The method of least squares was used to fit the data to the distribution.
Extreme estimates have been made based on a constant sea state for a 3 hour period.




Table C4

Lady’s Island and Tacumshin

Coastal Processes

Longshore Sediment Transport® : Yearly

Average
LOCATION OFFSHORE WAVE SEDIMENT TRANSPORT RATE?® EQUILIBRIUM
ANGLE*
DIRECTION \Van Rijn (m®/yr) Degrees
LADY’S ISLAND 120 degrees 0 -0.3
150 degrees -8,484 -0.3
180 degrees -31,816 -0.3
210 degrees -4,242 -0.3
240 degrees 44 543 -0.3
Net - 0 -
Gross - 89,085 -
TACUMSHIN 120 degrees -42,422 -30
150 degrees -33,938 -30
180 degrees -2,121 -30
210 degrees 10,606 -30
240 degrees 8,484 -30
Net - -59,391 -
Gross - 97,571 -

! Calculated over ?? from High Water Level
2 Author of Transport formulae used

% Negative indicates Westward movement; positive indicates Eastward movement.
* Positive indicates clockwise movement of the shoreline to achieve equilibrium. Negative indicates anti-clockwise movement of the shoreline to achieve equilibrium.




Table C5

Lady’s Island and Tacumshin

Coastal Processes

Longshore Sediment Transport : Extreme Values

WATER LOCATION OFFSHORE SEDIMENT TRANSPORT RATE"
LEVEL WAVE
DIRECTION \Van Rijn (m*/6hours)
2m WAVES |4m WAVES| 8m WAVES
MHWS + 1m LADY’S 120 degrees - - -68
ISLAND
150 degrees -7 -68 -404
180 degrees -14 -110 -459
210 degrees - -14 -212
240 degrees - 41 -
MHWS 120 degrees - - -82
150 degrees -14 -82 -377
180 degrees -21 -116 -390
210 degrees - -201 -185
240 degrees - 41 -

1 Negative indicates Westward transport; positive indicates Eastward movement

2 Author of transport formula used.




Table C5 cont’d

WATER LOCATION OFFSHORE SEDIMENT TRANSPORT RATE"
LEVEL WAVE
DIRECTION \Van Rijn (m*/6hours)
2m WAVES |4m WAVES| 8m WAVES

MHWS + 1m| TACUMSHIN 120 degrees -14 -82 -260
150 degrees -21 -103 -233
180 degrees 0 -7 -41
210 degrees 21 96 151
240 degrees 0 55 192
MHWS 120 degrees -14 -75 -212
150 degrees -21 -96 -185
180 degrees 0 -7 -34
210 degrees 21 82 123
240 degrees 0 55 158




L9 a4nbiyq _ d3IAIANG
- 1MOdSNVYL INIWIT3IS 0T UYSWINOD
I . JHOHSINOT 1IN o107 puoisi s Apo1 |, SPUDIS| 91 Puy J4oDa00
N sisulied pue () | 3V ANVISI S,AQV] suondo ebpuipiq obojueH ‘spy jo juswipinda(
oo 86, ﬁ.s ysiem .Eom_mi U] o Youfolg oo
JHOHS WOdHd JONVISId HLM LMOASNYSL INIWIJAS JHOHSONOT NI NOLLVINVA
(3) SOT[neaphy 3 F[ap ET°T SLMOHS
ZEP AU GO9S} ad 2S1 " DANBMNFPE [N IUMNE TTESNS} 030 0ddN | 3
LW Lx REd S3Sod4o
Be "8us 4B " BaL By "8BB9 Ua "vys
Uy "6—
: \m:momm ute -
0 a38vas
T - 88 9-— p
0
3
[}
oo B E—
w o ;\\ &&@ '
5 Como ¥ LHOdSNVYL
i
He - 1S3M 3HL OL
SR ENEY
INMFUOHS r_ LHOdSNYIL FALYOIAN
(217 B o urg -
[52aJdbap] g 2 ajbuvysena
[WsFs Wl Sk
] 40 dsue l © Y
ngow
TIATI (38vas

3V 1HOdSNYYL




d3IAIANG —m_
ayo4s0d LMOdSNYHL INIWIQ3S 9D UIYSWNOD}

JMOHSONOT 13N 8P pupis| s ApDT o 2PUDIS| B4L PUY 34ODY3DY
siaulied pue () VT NIHSWNOVL suoido ebpurbig ebouay ‘shy jo jusuiundeg
.._am_ e, am ysiem AyoeeN (U] onw wofoig e
JYOHS WOM4 JONVISIA HLM LYOJSNYML INIWIAIS FHOHSONGT NI NOLLYIMYA
(2) Sar[nedaphy jgrap €T°'T SLMOHS
RNSEH " WU Jdog) dd DELTAANYMNE AR N LUM\B TTEEN St oarodd | 4
LW ¥ O hRed S£SoU4do
|
BE "Bes8 A0 " BB. B0 "809 8B " 080s
- 8@ 9- , ] PR0 " —
g &\ EX[E[
- \aﬁl»x\\ a3avas
-89 ¥ ' T
n 4 288 " —
: P
m - m& ’ Nl -f‘fa’llu'gl
I ¢ .
T \ LHOJSNVRIL Bbo
- 88"
INITIYOHS +—>
Zh8 -
. M JHL
- 887 ST N
JHOMSNVM L JAUVOAN
rGa -
e [saaab3p] g G alBuvwiswvoo
| JOdsuedy DR/ WD [0

Naow ALvY 1HOJSNYYL
TATT g3Igvis




d3IAIANG
ado4sod JONVHD JT1H08d 9D7 UIYSWINOD|
0 ANy _ANVISI S AQYT @4p7 pup|s| s Apb] . SPUDIS] 34l PUY 34OD}8DY
siaulled pue () (wwe=p IqiL 3DUNS suondg ebpuibiq sboiusy ‘spy jo juswnpdsQ
o[Dag o >””‘un F—m_m; >coﬂ—m2 @ OniL oslaig F1TTNe)

JUSWaAOW 8JOyS U0 OU 830U WWE=05(Q
PE B=SH 8p13} 8bdng
337 PUBRTST S, ApeT

T00/70/V11ES
[u] UTDBTJO WOoJd4 323UelSI(

00 00p ADo.o_mm _oo.omm .oo.o,mm .oo.o.vm _oo.o_om _oo.omﬁ qoo.o.m; _ ooA_om oo,.ov ~oo4_o_
(- e
= ies)
— \ S+
| 'O
- ool
Tl M (=™

o
—
- (D
_A
-Va
_O_|_
(]
(&)
_ [ I
o3
- =
=
B+
- -
°1
M
ey
A
At +— 4 ; t 1 U 1 —0
(3) sotrneJpAy 3319p ©

N ybnouoQuailad J3TATANP puolsod
"1G ="ON\ [U] 00F 2T =3\ (1 'X)Z 3juawdolaAaap alriodd
G667 Jdy 97T  3d INN SaJ TAPTTEINIT INN\IYVML 40S\ 4 | 814




(0)v0 osmbyy | HIIAIANG
— aq404s0d FONVHO T 40¥d D7 UIYSWNoD|
I $0 IHVT ANVISI S, AV @D7 pupis| s ApD] ) wvco_m_. 8yl PUY 14ID1eDY
— slaujled pue (o) | wwe="P 301 INIYDS suondp sbpuibig abbyuey ‘suy jo juswyupdag
oo 86, >M<.‘oa ysiem >..._Qw_ﬂz @ el Wojaiy I
Wwe =050
WG g=SH apty} butddg
33el pueirsI s,Ape’

100/10/V1TED

[w] UTBTJ0 WoJd) 82UR1IST(]
00 "00r ,oo.omm ~oo,omm _oo.@mm _oo.o_vm .oo.o.om ﬁoo‘owﬁ _oo.omﬂ _ oo..om .oo._ov oo._o_
ﬂ =N
=z v
— \ St
- JRss
M S
OTL
- (D
<
xVDu
.O_L
(@]
O
5—
o3
- =
=
B+
O
<7
i (D
e
o,
P L e e S SR 0 ST S S S S BN
() sattnedpAy 1418p ©
3N ybnouogualad JatATAnNp pJoyisod
TG ="ON\ [U4] 00Fr 2l =3\ (3 'X)Z juswdo[aArap 3TT404d
G667 Jdy g1 °'T 30 INN SS8J 2 PITEINTA INN\IHVYMLH0SN (4 : 3114




(9)y0 embiy | 4IIAIANG

u ‘ siauljled pue
a6, AH usiem Ayoeen

e|pos 00

BN

MY ANVIS] SA0V]
W | =%p 3q(1 ONIMIS

JINVHO J1H0dd

SRIL

8D UIYsWNOD|
83D pup|s| sApD
suondg abouibiq

RECICIA

SpUDIs] a8yl puy oDy epH
‘abpjusy ‘spy Jo juswupdeg

uegy

WWT =080

WS g=SH aprl1 butudg
33B[ PUBIST S, Ape
100/10/FPTTES

[W] utbrtJdo woul soue1SI(
00" 00p _oo.om_m _oo.o_mm .oo.o.mm .oo.ovm .oo.@om .oob@ﬁ _oo.omﬂ ,oo._om _oo.ﬁov .oo.oM
- uu)
p e
i Lo
_ t
O Awm
3 t+ + - + + -~ + + I.OU
(@]
-

<

- ACD
+ + + + + + + + + -.O_l_

o

/ o
— _ _ _ _ O_|_

=

- =

Vd

-t

+ = “+ + o -

1

i (D

vl
@,

o T T T B B B B B T S S S S S S S o

(3) satrnedpAy 1418p =

3N ybnouoguailad JgsatatAnNp puolsaod

gova ="ON\[U] 00F 2T =3\(3 'X)Z 3juswdoraaap alTJ0ud

G667 Jdy 91T 30 INN S8J'VeIPTIEINAD INN\NIHYMIL J40S\ ‘4 © alt4




d3IAIANG
qyo04sod

- GO ainbly _

JONYHD FlJ0dd

88, AVA
9jag

siauiled pue
usrem Ayoejeiy

IUVT ANVISI S AQYT
wWwie=9%p 37q|| Jv3IN

oL

ES

D7 ulyswnon|
%P7 pup|s] s ApoT
suondp ebouipig

10folg

SpUD|S| 8y] puUy 31Yoplepy
‘sbpjlsH ‘suy jo juswiubpds(

uelg

Lwwe =084

Wi 'g=SH aptl1 deaN
3BT PUBTSI S, Ape
100/10/F11E3

GE6T JOV Q91|

30 INN

AN ybnouogualasd J3IATAND pJolsod

T8 ="0N\ [U]

00F 21

[W] UTDTJO WoJd) 8oduelst(

00 00p Aooiomm 00 0cE oo.o_mm .oo.ovm .oo.oom .oo.o_m: _oo.omﬁ _oo._om oo._ov oo.o_
_ =
=z 5
— | St
_ cr
O oC
_I—lw i + -. =

=
—
-
| <
_ (VS
_ S

o

L 1°
_ ——
- =
I
Bt

- - O
1
(D
T —h
@

L I o e e AL ae B o e e ot S N S0 YT S B "t O

(2) satinedphAy 3418p ©

=3\ (3 'X) Z JusawdoiaA3ap 3a[T40dd
SoJd EPTTEINTT INNNIHYMI 405\ 4

ST




(rdan_ainfis | 43IAIANG &
— a404s0d JONVHO TT408d 84D UIYsSWnoo|
VT NIHSHNOVL 9%D7 pup|s| s App] . SPUDIS| 8Y] pUy 3yoD}aDH
— siaujled pue () | wwe=" 3auL 39NS suoidg ebpubiq obbjiaH ‘suy Jo jusuinpdeg
M usiem Ayseey (1) oL ofosd .
Tund
[w] UIBTJO WOoJ) 22UR1SI(]
00 00% _oo.mmv oo,@ov _oo.@mm _oo.oom _oo.o_mm _oo.@om .oo.@mﬂ _oo.@oﬁ , oo._om . oo.o_
- , ) . “m
prd oD
— | © o+
_ g
(] lo
T ,.Ow
O
e
- (D
°%
eta
B
L 5—
o3
-3
5
D+
+ t + 4 + + + + + Lo
°
@
© —h
IR AN AN RN IR NN R A AN R N N A AN RN RN AR NN N AR RN AN AN AN RPN AN AR NN N ETEENE PRI AN AU NEE ”—”Urcl_
(0) satrnedphAy 33T1ap 2
N ybnouoquaiad J3TATAND DJO}SOU
16 ="ON\ {U] 00r 20 =3\ (3 'x)Z juswdo[aAasp a[fj0ud
G661 JO0v 91 T  3Id INN SOJU TLPITE3NIT INN\IYYMLHOSN 4 @ alt4




(090 sunbiy

Y3IAIANG
a404S0d

JONVHO F1H0¥d

ESlix

IV NIHSHNOVL

oD UIYSLINOD|
D7 pup(s| s,ApD7

SPUDIS| SUL PUY 14OD}3DH

= = siaulled pue ww L =%p 3qiL 394NS suondg sbouibag ‘ebojlel ‘spy jo juswiinde(
o g8, >H~S usjiem >cow_m2 oniL 1osfaig ey
wwi =080
WGG ' 6=SH aptl 2abung
a)en urtyswnae}
VO0/10/vTTES
[w] Utbtdo wod) adjuelsi(

007005 00705y 007007 00 0SE 00" 60€ 007052 007002 00°0S51 00 001 00705 000
- o
Z o0
— Pt
_ +
- wm
v o

O.l.
- (D
<
. Py
h
>
E=E)
3
o2
ScF
+ + + + + + + + = -O
°D
)
- —h
P A H A EHR R R a.l_
(2) s2tineJdpAy 1y4738p 8
»Nn ybnouoquaiyad JatAIANp pJojsod
2G ="ON\ (U] 00r 2l =3\ (3} 'X)Z 3juswdoiaaap a[!lj0Jd
G660 4OV 91T  3d INN SOJ VILIPTTEINIA TINN\IHVML 40G\ 4 : a[1d




)

1D 8inbiy

/(7 vmway

d3IAIANG
ay04S0d

e[Dos

BB, AW
@10g

siaujled pue
ysjem Ayoerely

€Sl

JONVHD J7404d
AV ANVYISI S AQY

wwz=%p 3qIL ONI¥JS

BRlL

807 UIYsWwnob|
D7 pupis| S ,ApDT
suondp sbbuibig

pLETC IR ]

SpUDiS| @yl puy IYonijeny
‘ebmueH ‘suy jo juswnda(

uayd

00 005 ‘oo.omv _oo.@ov _oo.omm

(W]

UrbtJdo woJd) ajueasi(
_oo.@om _oo‘o_mm .oo.ﬁwom _oo.mmﬂ _oo.m_voﬂ

v wWwe=0gp
aptl Burtuds
utyswnoe)

F00/10/v1LER

00" 06 0070,
S — Balvs)
zZ S0
— | O+
_ g
O 'S
m e

O
—
-
_.A
o
e
o
(¥3]
+ + + + + + + r -wm..
- =
5
Net
+ + + + + + + + + -
°1g
@
- —h
| T T O O A A | h_.-_-_“‘——_\r_“__"_—r_l.r»___““_;_r_““.__uuurnn"““-n_“_““"-__n_ __“__"_—,wh.-““__.__-__u- »—.d»n|-
(3) satinedpAu 1yj1ap o
»n uBbnouoquajad uatalanp pdJojsod
“1G ="ON\[U] 00F 2V =3\ (3 'X)Z juswdolaaap alljodd
6667 Jdv 911  3d INN SaJ 2lPITEINIT INN\THYMLJOS\ '4 : a1r14




82 eJnbl4 _

H3IAIANG
qu04s0d

slauynled pue

=N

wwz=% 3q|1 JdvaN

JONVYHD FT1404d
YT NIHSWNOVL

83D ulyswnony
P71 pupls| s ApDT
suondp sbouibig

SPUDIS| 8yl puy I4oD}eDY
‘sbpiueH ‘syy jo juswubdeq

e_zm_ o, A usiem Ayoeep anL wofaid Wl
wiZ =046
W} "g9=5H aptl dean
utyswnae)
IC0/10/FPTTES
[W] UTBrdo wod} aauelst(
007005 00°0S7 ©0'00r 00°0SE 00'00E 00°0GE 00 002 (007050 007003 00°05 00
- Pm
prd o0
— K
| &
J (&
m + + -~ + + |wm
0_|,
-
<
_ . I
- . _ - - /\ o
-
+ + + + + IWWJ
- =
o2
il
+ } -+ =+ = = < € - - o
©1
(D
T —h
:::::“_x:_:::::“::“2:::“::::_::_.:“:“::___:“:_::xxr;:._“:“::z:._:::“:::"x:rf__:::“:“_.:__:::..:x-_:ru..|_
(2) sat{neJpAy 113D 8
NN ybnodoqualad JatATANg pJojsod
1S ="ON\ (4] 00r 'c? =3\ (3 'X)Z 3Iuawdo[aAaap 38[140Jd
GE66F Jdy 91t IO INN SaJ ElrITEINIT INN\IHYML 405\ :4 - all4




