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Photo 2: View of sinkhole east of T04



Photo 3: Bedrock exposed at ground level showing evidence of epikarst features, east of T04
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1.0 Preamble

On the instructions of MKO, a site investigation was carried out by Ground Investigations Ireland Ltd.,

between May and June 2026 at the site of the proposed wind farm in Killoshulan, Co. Kilkenny.

2.0 Overview

2.1. Background

It is proposed to construct a new Aldi store with associated services, access roads and car parking at the
proposed site. The site is currently greenfield and is situated to the east of Urlingford Town. The proposed
construction is envisaged to consist of piled foundations and pavement make up with some local

excavations for services and plant.

2.2. Purpose and Scope

The purpose of the site investigation was to investigate subsurface conditions utilising a variety of
investigative methods in accordance with the project specification. The scope of the work undertaken for

this project included the following:

o Visit project site to observe existing conditions

e Carry out 13 No. Rotary Core Boreholes to a maximum depth of 30.50m BGL
e Installation of 3 No. Groundwater monitoring wells

e Carry out 28 No. ERT survey lines

e Carry out 1 No. Microgravity Survey

e Geotechnical & Chemical Laboratory testing

o Factual Report

3.0 Subsurface Exploration
3.1. General

During the ground investigation a programme of intrusive investigation specified by the Consulting Engineer
was undertaken to determine the sub surface conditions at the proposed site. Regular sampling and in-
situ testing was undertaken in the exploratory holes to facilitate the geotechnical descriptions and to enable
laboratory testing to be carried out on the soil samples recovered during excavation and drilling.

The procedures used in this site investigation are in accordance with Eurocode 7 Part 2: Ground
Investigation and testing (ISEN 1997 — 2:2007) and B.S. 5930:2015.

3.2. Rotary Boreholes

The rotary coring was carried out by a track mounted T44 Beretta rig at the locations shown on the location

plan in Appendix 1. The rotary boreholes were completed from the surface.



The T44 Beretta is equipped with rubber tracks which allow for short travel on pavement surfaces avoiding
any damage to the surface. The T44 Beretta utilises a triple tube core barrel system operated using a
wireline drilling process. The outer barrel is rotated by the drill rods and at its lower end, carries the coring
bit. The inner barrel is mounted on a swivel so that it does not rotate during the process. The third barrel or
liner is placed within the second one to retain the core intact and to preserve as much as possible the fabric
of the drilling stratum. The core is cut by the coring bit and passes to the inner liner. The core is brought
up to the surface within the inner barrel on a small diameter wire rope or line attached to the “overshoot”
recovery tool which is then placed into a core box in order of recovery. A drilling fluid, typically air mist or
water flush is passed from the surface through hollow drill rods to the drill bit and is used to cool the drill
bit. Temporary casing is used in some situations to support unstable ground or to seal off fissures or voids.
It should be noted that the rotary coring can only achieve limited recovery in overburden, particularly
granular or weakly cemented strata due to the flushing medium washing away the cohesive fraction during
coring. The recovery achieved, where required is noted on the borehole logs and core photographs are
provided to allow assessment of the core recovered. The rotary borehole logs are provided in Appendix 2
of this Report.

3.3. Surveying

The exploratory hole locations have been recorded using a KQ GEO Technologies KQ-M8 System which
records the coordinates and elevation of the locations to ITM as required by the project specification. The

coordinates and elevations are provided on the exploratory hole logs in the appendices of this Report.

3.4. Groundwater Monitoring Installations

Groundwater Monitoring Installations were installed upon the completion of selected boreholes to enable
sampling and the determination of the equilibrium groundwater level. The typical groundwater monitoring
installation consists of a 50mm uPVC/HDPE slotted pipe with a pea gravel response zone and bentonite
seal installed to the Engineers specification. Where required the standpipe is sealed with a gas tap and
finished with a durable steel cover fixed in place with a concrete surround. The installation details are

provided on the exploratory hole logs in the appendices of this Report.

3.5. Electrical Resistivity Tomography (ERT) Survey

Two ERT lines were carried out at the proposed location of each wind turbine. The survey is a non-invasive
geophysical method used to determine the distribution of electrical resistivity in the subsurface. It works by
injecting an electrical current into the ground through current electrodes and measuring the resulting voltage
differences with potential electrodes. These measurements are then processed to generate 2D resistivity
maps, which reflect variations in subsurface materials and structures based on their electrical properties.

The results of this survey are provided in Appendix 4 of this Report.



3.6. Microgravity Survey

A microgravity survey was carried out in the vicinity of T4. The survey is a non-invasive geophysical method
used to determine the subtle variations in the Earth's gravitational field to map subsurface density

differences, revealing voids, faults, and other underground features.
3.7. Laboratory Testing

Samples were selected from the exploratory holes for a range of geotechnical and environmental testing to
assist in the classification of soils and to provide information for the proposed design.

Chemical testing as required by the specification, including pH and sulphate testing was carried out by
Element Materials Technology Laboratory in the UK.

Geotechnical testing consisting of moisture content, Atterberg limits, Particle Size Distribution (PSD) and
hydrometer tests were carried out in NMTL’s Geotechnical Laboratory in Carlow.

Rock strength testing including Point Load (Isso) and Unconfined Compressive Strength (UCS) testing was
carried out in Prosoil's Geotechnical Laboratory

The results of the laboratory testing are included in Appendix 3 of this Report.

4.0 Ground Conditions
4.1. General

The ground conditions encountered during the investigation are summarised below with reference to insitu
and laboratory test results. The full details of the strata encountered during the ground investigation are

provided in the exploratory hole logs included in the appendices of this report.

The sequence of strata encountered were variable across the site and generally comprised;

e Topsoil
e Granular Deposits
e Cohesive Deposits

e Bedrock

TOPSOIL: Topsoil was encountered in most of the exploratory holes and was present to a maximum depth
of 0.25m BGL.

COHESIVE DEPOSITS: Cohesive deposits were encountered beneath the Topsoil and were described
typically as brown sandy gravelly CLAY with low boulder content. The secondary sand and gravel
constituents varied across the site and with depth, with granular lenses occasionally present in the cohesive
matrix. The strength of the cohesive deposits typically increased with depth and was firm to stiff or stiff
below 2.50m BGL in the majority of the exploratory holes. These deposits had low (<5%), medium (5%-
20%) or high (20%-50%) cobble and boulder content, where noted on the exploratory hole logs.



GRANULAR DEPOSITS: Granular deposits were encountered below the base of the cohesive deposits
and were typically described as grey clayey sandy sub rounded to angular fine to coarse GRAVEL with low
cobble content. The secondary sand/gravel and silt/clay constituents varied across the site with cohesive
or coarse lenses occasionally present in the granular matrix. These deposits had low (<5%), medium (5%-

20%) or high (20%-50%) cobble and boulder content, where noted on the exploratory hole logs.

BEDROCK: The rotary core boreholes recovered Medium strong to very strong grey fine to medium
grained massive/thinly bedded LIMESTONE. This is typical of the Waulsortian Formation, which is noted
on the geological mapping below the proposed site. Karstification is associated with this formation and
dolines can be seen on the surface of the site in places. Extensive infilled cavities were logged in BH04
from 9.90m BGL to 24.10m BGL and BH-T4-NW from 7.00m BGL to 15.80m BGL. Namurian Siltstones
and Mudstones were also present on the site.

The depth to rock varies from surface in BHO7 and BHO08 in the western portion of the site to a maximum
of 11.50m BGL in BHOG6 in the central portion of the site. The total core recovery is good, typically 100%
with some of the uppermost runs dropping to 80 or 90%. The SCR and RQD both are relatively poor in the
upper weathered zone, often recovered as non-intact, however both indices show an increase with depth

in each of the boreholes.

4.2. Groundwater

No groundwater was noted during the investigation however we would point out that these exploratory holes
did not remain open for sufficiently long periods of time to establish the hydrogeological regime and
groundwater levels would be expected to vary with the time of year, rainfall, nearby construction and other
factors. For this reason, standpipes were installed in BHO1 and BHO4A to allow the equilibrium groundwater

level to be determined.

4.3. Laboratory Testing

4.3.1. Geotechnical Laboratory Testing

The geotechnical testing carried out on soil samples recovered generally confirm the descriptions on the
logs with the primary constituent of the cohesive deposits found to be a CLAY of intermediate to high
plasticity. The Particle Size Distribution tests confirm that generally the cohesive deposits are well-graded
with percentages of sands and gravels ranging between 13.50% and 49.00% generally with fines contents
of 36.00 to 57.60%.

The CBR testing on remoulded samples gave results ranging between 11.3% and 50.0% for the cohesive

deposits.

4.3.2. Chemical Laboratory Testing



The chemical testing completed as part of the scope of works, pH and sulphate testing indicate that the pH
results are near neutral and that the water soluble sulphate results are low when compared to the guideline
values in Table C1 (Greenfield) of the from BRE Special Digest 1:2005. The samples tested are below the
threshold for Design Sulphate Class of DS-1.

4.3.3. Rock Laboratory Testing

The rock testing carried out on samples recovered from the boreholes reported Unconfined Compressive
Strength (UCS) values ranging between 85.3 and 124 MPa while the point load testing gave 1s50 values
ranging between 0.28 to 4.80 MPa. The Isso results correlate to the UCS values using a factor of
approximately 20, giving values of 5.6 MPa and 96 MPa. These results correlate to the strength
descriptions ranging between of Weak to Very Strong and confirming the variability of this stratum and the

descriptions on the logs.

The results from the completed laboratory testing are included in Appendix 3 of this report.



APPENDIX 1 - Site Location Plan




