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Registration.

Irish Limestones - Dr. G. D, Sevastopulo, Trinity College

Tea/Coffee.

Dublin.

Irish Limestone Aquifers - C. R. Aldwell, Geological Survey

Of Ireland.

Limestones as Aquifers - H. M. Townsend, U.S.A.
Lunch.
Cable-tool Drilling in Limestones — W. Jungmann, UOP Johnson

Wellscreens (Ireland) Limited.

Film - Drilling Methods.

Tea/Coffee

Drilling Methods - Rotary and Down-the-Hole Hammef‘Systems
- H. M, Townsend.

Discussion.
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Drilling problems: Circulation, Verticality, etc.; Well
Development - H. M. Townsend.

Tea/Coffee

Borehole Logging *.HﬂgM. Townsend.

Borehole Logging Demonstration - E. P.

Luach,

0f Ireland.

Daly, Geological Survey

Sanitary Protection for Water Wells - H. M. Townsend.

Economic Considerations for Drilling Contractors =

Discussion.

H. M. Townsend.
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The organisers wish to thank all the speakers and their

organlsatlons for their presentations, and the management and

staff of the Montague Hotel. Thanks are also due to:

Dr. C. Williams, Director, Geoleogical Survey of Ireland for

projectors and many other facilities;

Dunnes Welldrilling, Mallow, Co. Cork for their hospitality
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The Limestone Aquifers of Ireland
Paper by C.R. Aldwell presented to
IAH Meeting on Limestone Aquifers

Emo,. Co. Laocis,
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The Limestone Agquifers of Ireland

The type of limestone that was deposited detefmines whether it has the
potentigl to become an aguifer. Pure limestone is dissolved by water. As a
résult water increases the size of the many natural fractures and cleavages such
as bedding planes joints and faults. The extent to which a pure limestones
potential as an aquifer comes to fruition depends on the amount of chemical
éolution.that has taken place since it was laid down. Besides the natura;
wesgknesses in the rock mass other impoftant criteria which control the degres of
chemical soluiion in limestone aré-climate, topography, the regional structure
of the rocks, together with the nature of the adjoining and overlying strata.

A distinction is sometimes made between thoge limestone aguifers in which
groundwater is concentrated into a rélatively small number of large conduits
and those where water iz spread more evenly in a large number of small fissures.

Thus limestonés of the same type will vary greatly in their water bearing
capacity from one locality tq another depending on their post depositional
history. By way of example, in the west of Ireland there is a large expanée of
pure limestone of roughly the ssme type and age. Hydrogeologically however, it
can be divided into three distinect and contrasting areas - the high Burren,
the Gort lowlands and the Aran islands. The limestone of the Gort lowlands
“has been exposed %o chemical solution for a very long time. It has many large
underground conduit systems which because they are below the water table, are
water filled. The_limestone here is a ;arge yielding if inconsistent aguifer,

The high Burren with remnants of its protective cover of shale still in
place has been subject to active chemical solution for a relatively short time.
As a result the cave systems extend only some 60m below surface. Since the
Burren is a highland ares the ﬁater does not, get down to the district water
table but discharges laterally on meeting the unwesthered zome of rock. The
practical result is for an upper weathered zone of limsstone with a little water
at its base usually at iess than 60m below surface, with the bulk of the

recharge running off to the Gort lowlands or the sea. The Burren then is an
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area of recharge but does not contain significant groundwater.

The Aran islands give every surface impression of chemical solution. A
gtudy carried ou’-c by the Geological Survey a few years age on Inish Maan
however, sho#red that the weathered zone extends only about 15m below surface
and that water discharges rapidly at a high level through a large number of
small seei:ages. Again the Aran iglands are an area without significant groundwater. _

In the east of Ireland we see the same thing, Eugene Daly in his work in
the Nore Catchment has found that groundwater in the limestone aquifers tﬁere
concentrates in restricted zones close to present and past river sysiems. .

I now propose to look at the limestone aquifers in Ireland - region by
region., In doing so I have to generslise, More6ver, the geographical sub
divigions I am meking are arbitrary and subjective and some have greater
justification than others,

In brief summa.ry I regard the lin_:estonés in the northwest as low yielding
- in the north moderate to high yielding, in the west high yielding but inconsistent,
in the midlands and east low yielding, in the south midlands and southeast

varisble and in the south high yielding.

Region 1, Northwest

(Donegal, North Leitrim, North Siigo, and north Mayo). The overview here
if of yields of up to a few hundred gph. Much of the limestone is impure as
around Ballina and west Sligo, dolomitised as near Ballyshannon and where pure
- often forming high ground as at Benbulben and Kneockmarea., Loeally there is
evidence of more favoursble conditions as &t Crossmolina, Co. Mayo, Skreen,
Lough Gill and the Rosses Point Peningula, Co, Sligo and Laghey and Ballintrs,
Co. Donegal, HZS is a problem in borings deeper than 30m in the dark limestones

as at Enniscrone, Co. Sligo.
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~ Region 2, North

(Armagh, Monaghan, Cavan, Fermanagh, Tyrone, south Leitrim, south Sligo, east
Mayo and North Roscommon). This extensive region has limestone aquifers which
yield 10,000 gph in favourable conditions and overall may be regarded as
moderate to high yielding. Large springs and high yielding boreholes are present
in the west of the region as in Ballymote, Tubbercurry, and Riverstown in

Co, Sligo, Blacklion, Co., Cavan, and Marble Arch, Co. Fermanagh. In the gast
lérge yielding boreholes with yields up to 30,000 gph are present at Killeshandra
Co. Cavan, Clones and Monaghan town and Clogher in Co. Tyrone. Problems include
high sulphate levels due to solution of evaporites principally in Cos. Cavan,
Monaghan and Tyrone and pollution risks in the‘large conduit systems of west

‘Cavan, Fermanagh and south Sligo.

Region 3. West

" (south Mayo, mid and south Galway, south ﬁosccmmon, north Clare). This region
is most typically found within some twenty miles east of the big lakes with its
exact eastern limit uncertain. It is an area of pure limestones with large
springs, and with boreholes yielding up to 20,000 gph as at Tuam and Athenry.
The chanelling of the groundwater into localised large conduits leads both to
very variable results from one point to another end the fast movement of water
often through swallow hqles with its resulting peollution hazards particularly

after heavy rain.

Region 4. Northeast

(south Monaghan, Louth, north Meath). The pure lowlying limestones in these
countiss yield around 10,000 grh in boreholes with larger yields likely to be
~available near Carrickmacross., Their occurrence is fragmentsd. The most
impoftant locations ere Carrickmacross - Ardee, Drogheda- Dulesk, Oldcastle
and Carlingford. Problems include pollution risks due to large conduits-at

Carrickmacross where in the past there have also been drilling difficulties.
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Near Drogheda the limestones contain a yellow clay infill in the fissures

which causes silt and grit problems in boreholes.

Region 5. Midlands and East.

(Longford, Westmeath, south Meath, Dublin, north Kildare, Offaly, southeast
Galway and northeast Tipperary). Here are found mostly dark impure limestones
interspersed with masgive pale gréy reefs. The overview is one of low

yielding aguifers normally producing a few hundred gph. Good aquifers occur
near Lanesboro, Co. Longford, and from Birr to Tullamore in Co. Offaly. H,S is

2
an endemic problem in the dark limestone areas.

Region 6. Southeast

(south Kildare, Laois, Kilkenny, Carlow). The limestones in this part of the
'countny are quite variable water bearers but include two high yielding aquifers
the Dolomite and the Upper Limestone. As already mentioned these limestones are
good aquifers usually in restricﬁed areas édjacent to the main river systems of
'the_past and present. Yields of 15000 to 30,000 gph have been got from boreholes
in the valley of the Barrow as at Athy, Carlow and Bagenalstown. In the Nore
Valley there are large yielding bores as at Durroﬁ and Fermoyle, Co. Laois while g

spring with a yield of over 1 million gph exists near Paulstown, Co. Kilkenny,

Region 7. Midwest

(Limerick, Tipperary, south Clare). The limestones in this part of Ireland range
from poor to moderate aguifers., They are variable in type with both dérk
.impure limestones and pale grey reef. In Co, Limerick things are further
complicated by the presence of many volcanic rocks interspersed with the
limestones. Yields of up to 2500 gph afe‘available in many districts except
vhere the limestone is particularly impure as at Clarina Co, Limerick and
Newport Co, Tipperary. Problems include the inconsistency of results from the
reef limestone districts as around Askeaton, Co. Limerick and Rathcabbin,

Co. Tipperary. Overburden of up to 50m is s drilling hazard in some areas between
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Newcastlewest and Dromcolliher.

Region 8. South

(Cork, Kerry, Waterford parts of south Limerick and south Tivoverary, south
Wexford), Limestones in this region are usually pure and form the floor of
narrow aynclines only a few ki wide and surrounded by higher ground with older
non-carbonate rocks., Yields in boreholes range from 10,000 gph up to 100,000 gph
in exceptionally favourable conditions. It is thought that a major reéson for
the high yields is the strong folding of the limestones which produced many fract-
uresg which have subsequently been enlarged by solution.

Major wells are present south of Wexford Town, at Dungarvan, Mitchelstown,
Cloyne-Aghads and the Dower spring near Castlemartyr, Co. Cork.

You will then see that the posiﬁion of our limestone aquifers in Ireland
is variable and complex. I hope however that I have succzeded to some extent
in pulling together the various, hydrogeclogical data known to us and provided
you with a general pattern within which we can discuss and access them further

during our two days together.
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