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PROJECT DESCRIPTION

Since the 1980’s, the Geological Survey of Ireland (GSI) has undertaken a considerable amount of work
developing Groundwater Protection Schemes throughout the country. Groundwater Source Protection
Zones are the surface and subsurface areas surrounding a groundwater source, i.e. a well, wellfield or
spring, in which water and contaminants may enter groundwater and move towards the source.
Knowledge of where the water is coming from is critical when trying to interpret water quality data at
the groundwater source. The Source Protection Zone also provides an area in which to focus further
investigation and is an area where protective measures can be introduced to maintain or improve the
quality of groundwater.

The project “Establishment of Groundwater Source Protection Zones”, led by the Environmental
Protection Agency (EPA), represents a continuation of the GSI's work. A CDM/TOBIN/OCM project
team has been retained by the EPA to establish Groundwater Source Protection Zones at monitoring
points in the EPA’s National Groundwater Quality Network.

A suite of maps and digital GIS layers accompany this report and the reports and maps are hosted on
the EPA and GSI (www.epa.ie ; www.gsi.ie ).
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1 INTRODUCTION

Groundwater Source Protection Zones (SPZ) are delineated for the Carrignadoura source according to
the principles and methodologies set out in “Groundwater Protection Schemes’” (DELG/EPA /GSI, 1999)
and in the GSI/EPA/IGI Training course on Groundwater SPZ Delineation.

Carrignadoura is the main source for Carraignadoura Group Water Scheme (GWS).

The objectives of the report are as follows:

o To outline the principal hydro geological characteristics of the Carrignadoura area.

. To delineate source protection zones for the Carrignadoura well.

. To assist EPA and Cork County Council in protecting the water supply from
contamination.

Groundwater protection zones are delineated to help prioritise the area around the source in terms of
pollution risk to groundwater. This prioritisation is intended as a guide in evaluating the likely
suitability of an area for a proposed activity prior to site investigations. The delineation and use of
groundwater protection zones is further outlined in ‘Groundwater Protection Schemes’
(DELG/EPA/GSI, 1999).

The maps produced are based largely on the readily available information in the area, limited
fieldwork and on mapping techniques which use inferences and judgements based on experience at
other sites. As such, the maps cannot claim to be definitively accurate across the whole area covered,
and should not be used as the sole basis for site-specific decisions, which will usually require the
collection of additional site-specific data.

2 LOCATION, SITE DESCRIPTION AND WELL HEAD PROTECTION

The site is located in Carrignadoura Townland (Figure 1), 3 km north to northwest of Ballingeary. It
comprises one borehole adjacent to a pump-house. The water is pumped to a reservoir 1.3 km to the
north-northeast which is located on the site of a spring that was previously used for the public supply.

In mid 2004, the borehole was drilled which provides a sustainable supply for the group scheme. It
replaced the spring supply which was decommissioned because it was unable to meet demand after
long dry periods. The upgrade to the group water scheme began at the end of 2004 and was completed
early 2006.

Since the end of 2004, the upgrade and extension to the group water scheme has been conducted by BJS
Consultants Ltd. These improvements consisted of the laying of approximately 4.5 km of new pipe
network and the installation of a new pre-cast concrete reservoir with compound. A new pump house
compound was also constructed at the borehole site.

The compound is protected by a palisade fence with access by a padlocked gate. The ground surface in
the compound comprises granular fill. The borehole is located in a concrete manhole set 70 m above
ground level with a steel manhole cover. There is no information available (e.g. a borehole or well
construction log) to establish whether or not the borehole is adequately sealed to prevent shallow
subsurface inflow or to determine the precise depths of inflow to the well. The borehole location is
shown in Photos 1, 2 and 3.
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Photo 2: Concret manole
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3 SUMMARY OF WELL DETAILS

During the site inspections the pump in the well was switched off and artesian conditions were
observed at the well head. Because of the construction of the borehole in a manhole chamber,
measuring the discharge rate from the well proved unreliable.

Groundwater is pumped during the night (night-saver) to the reservoir. The chlorine levels are
constantly monitored at the outlet from the reservoir using a residual chlorine analyzer, which relays
this information to the control panel at the pump house where the chlorine levels are adjusted
accordingly. Sodium hypochlorite provides a chlorine residual in the water between 0.2 ppm and
0.8 ppm.

During the initial stages of pumping the water, it was noticed by the Council that there was very fine
clay particles in the water. A water filtration system was incorporated into the rising main to the
reservoir. The filter is used to remove fine suspended sediments.

The reservoir has a volume of 257 m3 (Photo 4) and was designed to allow for existing and future
demand. There are currently 121 people served by the scheme. The total demand for 121 people is
estimated as 225L\P\day x 121 = 28 m3/d. Agricultural demands were also taken into account. At the
current demand, the reservoir provides 3 days storage.

Error! Reference source not found. provides a summary of the details as currently known.
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Photo 4: Reservoir tank

Table 3-1: Well Details

EU Reporting Code IE_SW_G_005_04_006
Grid ref. (GPS) 114252 69996
Townland Carrignadoura
Source type One Borehole
Drilled 2004

Owner Cork Co Co
Elevation (Ground Level) ~190 m OD
Depth c.90m

There is no borehole log or well
construction detail for the well. Based on
the specification recommended by
Eugene Daly it is estimated that the well
is approximately 90 m deep

Depth of casing Unknown-
Diameter 200 mm
Depth to rock unknown

Static water level

Artesian all year

Pumping water level

Consumption (Co Co records)

182 m?/d

Pumping test summary:
(i) abstraction rate m3/d

No Test Completed-

(ii) specific capacity

(iii) transmissivity
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4 METHODOLOGY

The methodology consisted of data collection, desk studies, site visits and field mapping. Analysis of
the information collected during the studies was used to delineate the SPZ.

The site visit and interview with the caretaker took place on 09/09/2009 and 22/09/09. Field mapping
of the study area (including measuring the electrical conductivity and temperature of the source and
streams in the area) was carried out.

5 TOPOGRAPHY, SURFACE HYDROLOGY AND LANDUSE

The borehole is located in a low lying part of the catchment of a tributary of the Bunsheeling River. The
elevation of this low ground ranges from 190 m to 210 m OD. The borehole and the pump-house are
situated approximately 40 m to the west of the stream. The western portion of the catchment consists
mainly of steeply sloping ground to the south-east with an elevation ranging from 210 m to 400 m OD

The stream rises to the north-northwest in the high ground and flows south-southeast before
discharging into the Bunsheeling River 1.7 km downstream. (Figure 1) A spring discharge was
identified during the site walkover adjacent to the closest dwelling, approximately 150 m to the
northwest of the well. The spring supplies drinking water for the dwelling and water for animal
grazing. The overflow is drained by an old stone drainage system (~200 years old) which goes under
fields and the road to discharge into the stream on the north side of the borehole. It was not possible to
obtain an accurate calculation of the discharge rate from the spring because of the presence of a lot of
vegetation. The landowner, a 70 year old man, informed OCM that the spring has never been dry in his
life time.

The springs which previously supplied the group scheme are located on the other side of the
Bunsheeling tributary approximately 1.3 km to the north-northeast (close to the reservoir tank), in
Cahernacaha. The springs discharge into first order streams which ultimately discharge into the
Bunsheeling tributary 500 m to the north and up hydraulic gradient of the public supply well.

The presence of rush, alder and willow between the well and the river suggests that silty sandy gravels
are more saturated in comparison to the lands up hydraulic gradient of the well which are better
draining.

Land use in the area is dominated by scrub and rock outcrop in the higher ground and by low intensity
pasture with some forestry lower in the catchment. There are isolated dwellings and farms throughout
the area which are served by individual septic tank systems systemss. The streams in the area are used
for animal watering. A public third class road runs from south to north approximately 20 m up
hydraulic gradient of the production well.
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6 GEOLOGY
6.1 INTRODUCTION

This section briefly describes the relevant characteristics of the geological materials that underlie the
site. It provides a framework for the assessment of groundwater flow and source protection zones that
will follow in later sections.

Geological information was taken from a desk-based survey of available data, which comprised the
following:

® Geology of Kerry-Cork. Bedrock Geology 1: 100,000 Map series, sheet 21, Geological Survey of
Ireland (M. Pracht, 1997).

e Forest Inventory and planning system - Integrated Forestry Information System (FIPS-IFS) Soils
Parent Material Map, Teagasc (Meehan, 2002).

® Report “Prospect of developing groundwater for Carrignadoura Group Scheme”, (Eugene Daly,
2003).

6.2 BEDROCK GEOLOGY

The bedrock geology is illustrated in Figure 2. The bulk of the area is underlain by purple siltstones and
fine grained sandstones of the Bird Hill Formation. Fine grained lithologies dominate the formation.
The southeastern part of the area is underlain by the Gortanimill Formation which consists of medium
to fine grained green sandstones interbedded with green and red/purple silstones and fine sandstones.
The Gortanimill Formation overlies the Bird Hill Formation. Both these formations are in a sub vertical
position with bedding dipping to the southeast and are also described as part of the Devonian Old Red
Sandstone Group for the purposes of the generalised rock unit map prepared for the WFD in
characterising and describing the groundwater bodies by the GSI.

Carrignadoura is located approximately 0.5 km to the southeast of the Beara Anticline which extends
from the Beara Peninsula to the west of Macroom. As is the case across much of this section of Munster,
the rocks are broken by a series of faults trending NNW- SSE at approximately right angles to the fold
axes. The geological map (Figure2) shows one such NW-SE trending fault along the stream valley
located to the east of the well.
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6.3 SUBSOILS GEOLOGY
Bedrock outcrops or is close to the surface over much of catchment. The bedrock is overlain by a
relatively thin succession of subsoil close to the borehole.

The subsoil, in the eastern part of the catchment comprises Devonian Sandstone Tills (TDSs). In the
western part of the catchment the subsoil is thin and comprises till (TDSs), but much of the area is
dominated by outcrop or rock close to the surface (Devonian Old Red Sandstone).

Using BS 5930 (1999), these deposits were classified as silty sandy GRAVEL which are derived from the
underlying Devonian rocks (Photo 5). This texture confirms the moderate permeability (Low
Confidence in the subsoil permeability map) of the subsoil in this area as shown on Figure3.

Photo 5: Silty sandy GRAVEL subsoil

6.4 DEPTH TO BEDROCK

In the high ground above 210 m OD, the bedrock outcrops or is close to the surface. However, on the
lower ground (from ~210 m OD to 190 m OD), the subsoil is thicker (Photo 5) possibly 2-3 m. There is
no depth to bedrock data for the borehole drilled to install the water supply well. However
observations of subsoil exposures locally indicate a thickness ranging from 2-3 m.

10
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6.5 SOILS

In the eastern part of the catchment the subsoil is overlain by a soil classified as Acid Mineral Deep
Well Drained (AminDW). Between the well location and the river, the presence of rush, alder and
willow indicates the soil in this area are poorly draining in comparison to the lands up hydraulic
gradient of the well. (photo6).

In the western part of the catchment much of the area is dominated by outcrop or rock close to the
surface (Devonian Old Red Sandstone). The soil is classified as Acid Mineral Deep Well Drained
(AminDW) where tills are present to Acid Mineral Shallow Well Drained (AminSW) where the rock is
close to surface. Where the Tills are located, there is no evidence of poor drainage (Photo 7).

Photo 6: Borehole Downgradient

Photo 7: Borehole Upgradient

12



