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6.0 LAND, SOILS, GEOLOGY & HYDROGEOLOGY 
 
6.1 INTRODUCTION 
 

This chapter assesses and evaluates the potential impacts of the proposed 
development described in Chapter 2 (Description of the Proposed Development) on 
the land, soils and geological and hydrogeological environment. The impact on 
hydrology is addressed in Chapter 5.  

 
6.2 METHODOLOGY  
 
6.2.1 Guidelines 
 

The Assessment has been carried out generally in accordance with the following 
guidelines: 
 

 Environmental Protection Agency (EPA) Draft ‘Guidelines on the Information to 
be contained in Environmental Impact Assessment Reports’ (2017); 

 Institute of Geologists of Ireland (IGI) ‘Guidelines for the preparation of Soils 
Geology and Hydrogeology Chapters of Environmental Impact Statements’ 
(2013); and 

 National Roads Authority (NRA) ‘Guidelines on Procedures for the Assessment 
and Treatment of Geology, Hydrology and Hydrogeology for National Road 
Schemes’ (2009).   

 
The principal attributes (and impacts) to be assessed include the following: 
 

 Geological heritage sites in the vicinity of the perimeter of the subject site; 

 Landfills, industrial sites in the vicinity of the site and the potential risk of 
encountering contaminated ground; 

 The quality, drainage characteristics and range of agricultural uses of soil around 
the site; 

 Quarries or mines in the vicinity, the potential implications (if any) for existing 
activities and extractable reserves; 

 The extent of topsoil and subsoil cover and the potential use of this material on 
site as well or requirement to remove it off-site as waste for recovery or disposal; 

 High-yielding water supply springs/wells in the vicinity of the site to within a 2km 
radius and the potential for increased risk presented by the proposed 
development; 

 Classification (regionally important, locally important etc.) and extent of aquifers 
underlying the site perimeter area and increased risks presented to them by the 
proposed development associated with aspects such as, for example, removal of 
subsoil cover, removal of aquifer (in whole or part), drawdown in water levels, 
alteration in established flow regimes, change in groundwater quality; 

 Natural hydrogeological/ karst features in the area and potential for increased risk 
presented by the activities at the site;  

 Groundwater-fed ecosystems and the increased risk presented by operations 
both spatially and temporally; and 

 Vulnerability of the proposed development to major disasters from a geological 

and hydrogeological standpoint such as landslides & seismic activity. 
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6.2.2 Sources of Information 
 

Desk-based geological and hydrogeological information on the substrata underlying 
the extent of the site and surrounding areas was obtained through accessing 
databases and other archives where available. Data was sourced from the following: 
 

 Geological Survey of Ireland (GSI) - online mapping, Geo-hazard Database, 
Geological Heritage Sites & Sites of Special Scientific Interest, Bedrock Memoirs 
and 1:100,000 mapping; 

 Teagasc soil and subsoil database; 

 Ordnance Survey Ireland - aerial photographs and historical mapping; 

 Environmental Protection Agency (EPA) – website mapping and database 
information; 

 National Parks and Wildlife Services (NPWS) – Protected Site Register; and 

 Dublin City Council - illegal landfill information. 
 
Site specific data was derived from the following sources: 
 

 Environmental Impact Statement for ‘Proposed Environmental Remediation 
Scheme for a 22 years old unauthorised waste landfill’ on lands at Clonshaugh, 
Belcamp, Dublin 15. O’Laoire Russell Associates Environmental Consulting, 
January 2006; 

 Environmental Remediation: Environmental Impact Assessment (EIS), AECOM, 
2008. This report is based on a historic unauthorised illegal landfill in close 
proximity of the R139; 

 Diamond Innovations Ireland Operations (DIIO), Independent Closure Audit, 
AWN 2014 and licence information on EPA licence file; 

 AWN (April 2016) Due Diligence report for the site entitled ‘Environmental due 
diligence, Dublin 17”.’ Prepared for Clifton Scannell Emerson Associates (CSEA); 

 Site investigation data included in previous IGSL Investigation Report No. 18342, 
May 2015; (see Appendix 6.1); 

 Site investigation reports relevant to the proposed development site include 
report numbers 78, 230, 2499, 4326, 5174, 5675, 6502 and 6432 all available 
from the GSI geotechnical web viewer. 

 Environmental Impact Statement for ‘Proposed Data Centre – DUB64’ on lands 
at Clonshaugh Business & Technology Park, Belcamp, Dublin 15. Prepared for 
Clifton Scannell Emerson Associates, January 2017; 

 Environmental Impact Assessment Report for ‘Proposed Data Centres – DUB74 
& DUB84’ on lands at Clonshaugh Business & Technology Park, Belcamp, 
Dublin 15. Prepared for Clifton Scannell Emerson Associates (CSEA), May 2018; 

 Various design site plans and drawings; and 

 Consultation with design engineers, CSEA. 

 
6.3 RECEIVING ENVIRONMENT 
 

The receiving environment is discussed in terms of; land use, geomorphology; 
superficial and solid geology and site history including potential for contamination.  
 
The proposed development comprises the provision of an underground double circuit 
110kV underground transmission cable installation between the existing Belcamp 
220kV Substation, to the permitted Darndale 110kV Substation located at the former 
Diamond Innovations Site. The two substations are located c. 2.1 kilometres apart, 
and are separated by industrial buildings, greenfield lands, parklands and roadways. 
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6.3.1 Topography & Setting 
 

The site is relatively flat in terms of topography with an elevation to ordnance datum 
(AOD Malin) ranging between 52.7m AOD – 39.3m AOD west to east.  
 
The proposed route is bound by greenfield/scrubland, the M50 and M1, and enters 
the Belcamp Substation located north along the R139. The surrounding area is 
predominantly commercial/industrial with some undeveloped land. There are no 
areas of environmental or geological sensitivity within 1km of the site. There is no 
potential loss of currently utilised agricultural land within the proposed route corridor.  
 
The Mayne River flows mostly in a culvert under the M50-M1 interchange and part of 
the adjacent hotel, filling station site and roundabout to the north of R139 until it 
emerges in the Belcamp land . The proposed transmission cable installation crosses 
this river southwest of the Belcamp substation. This is discussed further in Chapter 5 
– Hydrology.  

 
6.3.2 Areas of Geological Interest & Historic Land-Use  
 

The GSI online data base confirmed that no geological heritage site has been 
identified in the vicinity of the proposed development site. The closest County 
Geological Site is Feltrim Quarry which is located some 4km to the northeast of the 
site.  
 
Details of the site history and previous land use are included in Chapter 11 
Archaeology, Architectural and Cultural Heritage.  
 
Fingal Co Co confirmed that there is an illegal landfill located adjacent to the R139 
near Belcamp. This is further discussed below. Fingal Co Co have no record of any 
further illegal landfills in the vicinity of the development. 

 
6.3.3 Regional Soils 
 

The general lithological/geological sequence of the overburden within the Dublin 
area comprises the following units: 

 

Superficial Deposits 

Made Ground 

Estuarine/alluvial clays and silts 

Estuarine/alluvial gravels and sands 

Glaciomarine clays, silts and sands 

Glacial Till (drift) 

Glacial gravels and sands 

Table 6.1      Superficial Deposits in Dublin Region 
 

The proposed route is predominantly underlain by made ground along the R139 and 
natural clays in the undeveloped land to the north of the permitted Darndale 
substation.  
 
The subsoil has been classified as limestone till (Carboniferous). This is the 
dominant subsoil type in the region and is a glacial deposit which is known as Dublin 
Boulder Clay. The subsoils map for the proposed transmission cable installation 
route is illustrated in Figure 6.1. This till resulted from glaciations which covered the 
region during the Pleistocene and Quaternary periods. It is known that the ice 
thickness in Dublin was c.1km. The grinding action of this ice sheet as it eroded the 
underlying limestone and shale, together with the loading effect resulted in the 
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formation of a very dense/hard low-permeability deposit with pockets or lenses of 
coarse gravel. The lenses are generally less than 2m wide and less than 0.5m thick. 
They are generally self-draining within 24hrs and have poor interconnectivity.  

 

 
Figure 6.1      Subsoils map for the proposed route (boundary indicated in black) (Source: www.gsi.ie) 

 
 
Investigation within the Clonshaugh Business & Technology Park confirmed a soil 
thickness of > 20m.   
 
The construction of the Dublin Port Tunnel and associated studies of the Dublin 
Boulder Clay has resulted in the identification of four distinct formations within the 
clay namely; the upper brown boulder clay (UBrBC), the upper black boulder clay 
(UBkBC), the lower brown boulder clay (LBrBC) and the lower black boulder clay 
(LBkBC). The upper two units are the most commonly encountered in excavations. 
  
The boulder clays generally exhibit very low permeability in the order of 1x10-7 to 
1x10-9 m/s or lower. The glacial boulder clay will tend to act as an aquitard or 
aquiclude between the other more permeable formations including the limestone 
bedrock (fracture dominated flow). 

 
6.3.4 Regional Geology 
 

The bedrock of the greater Dublin region consists of Dinantian Upper Impure 
Limestone which is part of the Lucan Formation (Figure 6.2). The limestone is known 
as Calp and is estimated to be up to 800m thick. The homogeneous sequence 
consists of dark grey massive limestones, shaley limestones and massive 
mudstones. The average bed thickness is less than 1m, but these normally thin-
bedded lithologies can reach thicknesses of 2m or more.  
 

http://www.gsi.ie/
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The Calp is almost completely obscured across central Dublin under the Dublin 
Boulder Clay. A number of outcrops are recorded to the south of the proposed 
development site (Collins Avenue West and Abbyfield). There are no faults mapped 
in the vicinity of the site. The depth to bedrock is mapped as 5 -10m on the GSI 
GeoUrban viewer however site-specific information indicates bedrock is deeper 
(>20m below ground level) at the Clonshaugh Business & Technology Park part of 
the proposed route. 
 
The Belcamp substation and a small percentage of the proposed underground 
double circuit 110kV transmission cable installation is underlain by Tober Colleen 
Formation. This formation is made up of calcareous shale, limestone conglomerate. 
 

 
  Figure 6.2  Bedrock geology map (Source: www.gsi.ie). 

 
6.3.5    Regional Hydrogeology 
 
 6.3.5.1  Description of Water Body 
 

The GSI has devised a system for classifying the bedrock aquifers in Ireland.  The 
aquifer classification for bedrock depends on a number of parameters including, the 
areal extent (km2), well yield (m3/d), specific capacity (m3/d/m) and groundwater 
throughput (mm3/d). There are three main classifications: regionally important, locally 
important and poor aquifers.  Where an aquifer has been classified as regionally 
important, it is further subdivided according to the main groundwater flow regime 
within it.  This sub-division includes regionally important fissured aquifers (Rf) and 
regionally important karstified aquifers (Rk). Locally important aquifers are sub-
divided into those that are generally moderately productive (Lm) and those that are 
generally moderately productive only in local zones (Ll). Similarly, poor aquifers are 
classed as either generally unproductive except for local zones (Pl) or generally 
unproductive (Pu).  

 

http://www.gsi.ie/
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The bedrock aquifer underlying the majority of the proposed route connection 
according to the GSI (www.gsi.ie/mapping) National Draft Bedrock Aquifer Map is 
classified as a Locally Important Aquifer (Ll) which is described as Bedrock which is 
Moderately Productive only in Local Zones. See Figure 6.3. According to the GSI, the 
aquifer is not considered to have any primary porosity and flow will be primarily 
fracture controlled. 
 
The bedrock aquifer underlying the Belcamp Substation and a small section of the 
proposed underground double circuit 110kV underground transmission cable 
installation is classed as a Poor Aquifer (Pu) which is described as Bedrock which is 
Generally Unproductive expect for Local Zones. See Figure 6.3, below. 

 

 
   Figure 6.3  Aquifer Classification map (Source: www.gsi.ie) 

 
The site is underlain by the Dublin Groundwater Body (EU code: IE_EA_G_008) 
which has been investigated by the GSI and is described as having a groundwater 
flow regime of PP which is poorly productive bedrock aquifer.  
 
Aquifer vulnerability is a term used to represent the intrinsic geological and 
hydrogeological characteristics that determine the ease with which groundwater may 
be contaminated generally by human activities. Due to the nature of the flow of 
groundwater through bedrock in Ireland, which is almost completely through fissures/ 
fractures, the main feature that protects groundwater from contamination, and 
therefore the most important feature in the protection of groundwater, is the subsoil 
(which can consist solely/of mixtures of peat, sand, gravel, glacial till, clays or silts). 
 
The GSI currently classifies the bedrock aquifer in the region of the subject site 
primarily as having (L) - Low Vulnerability status (indicating >10 m of low permeability 
soil) which was confirmed during site investigation by IGSL in May 2015 (See Figure 
6.4). This soil thickness was also confirmed by the surrounding geotechnical 

http://www.gsi.ie/mapping
http://www.gsi.ie/
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boreholes for the M50/M1 interchange. The IGSL site investigation report is attached 
as Appendix 6.1. 
 

 
Figure 6.4  Aquifer Vulnerability map (Source: www.gsi.ie) 
 

It is unlikely based on survey levels and overburden thickness present that the Santry 
River or Mayne River are in hydraulic connection with the bedrock aquifer. 
 
6.3.5.2  Groundwater Wells and Flow Direction   
There are no recorded groundwater resource protection zones in the area of the 
proposed site, i.e. zones surrounding a groundwater abstraction area. 

 
The GSI Well Card Index is a record of wells drilled in Ireland, water supply and site 
investigation boreholes. It is noted that this record is not comprehensive as licensing 
of wells is not currently a requirement in the Republic of Ireland. This current index, 
however, shows a number of groundwater monitoring and abstraction wells within a 
3km radius of the site. The maximum borehole depth was 122m below ground level 
(bgl). Bedrock was encountered from between 10 – 23m bgl and water yields were 
recorded between 87 and 300 m3/day.  The well on the former  Diamond Innovation 
site has been decommissioned as part of the closure of the site. The well at the 
adjacent Butlers site was installed in overburden only and there is no abstraction 
undertaken. As the area is served by public mains, it is unlikely that there are any 
boreholes in the area are used for potable water supply. 

 

Figure 6.5 below presents the GSI well search for the area surrounding the site. 

 

http://www.gsi.ie/
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Figure 6.5  GSI Well Search (Source: www.gsi.ie) 

 
The flow direction in the overburden generally follows no fixed pattern or trend. Flows 
of this nature are typical of cohesive clay strata with intermittent fill areas, where often 
the water level dipped represents pore water seepages into the monitoring well or 
disconnected perched groundwater conditions.  

 
From static water levels measured during previous site investigations at surrounding 
sites, the deeper confined bedrock aquifer infers a north-easterly groundwater flow 
orientation towards Dublin Bay. 

 
6.3.5.3  Groundwater Quality 
The European Communities Directive 2000/60/EC established a framework for 
community action in the field of water policy (commonly known as the Water 
Framework Directive [WFD]). The WFD required ‘Good Water Status’ for all European 
water by 2015, to be achieved through a system of river basin management planning 
and extensive monitoring. ‘Good status’ means both ‘Good Ecological Status’ and 
‘Good Chemical Status’. 

 
The Groundwater Body (GWB) underlying the site is the Dublin GWB (EU 
Groundwater Body Code: IE_EA_G_008). Currently, the EPA classifies the Dublin 
GWB as having ‘Good Status’, with a WFD risk score of 2b, ‘Expected to achieve good 
status’. Figures 6.6 below present the most recent data from the EPA website. 

 
 

http://www.gsi.ie/
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Figure 6.6   GWB WFD Status (period 2010-2015). Green = Good Status.  Cross marks area of proposed route. 
 
 
6.3.5.4  Hydrogeological Features 
According to the GSI Karst database there is no evidence of karstification in this 
area.  
 
6.3.5.5  Areas of Conservation 
There are no Special Protection Areas, candidate Special Areas of Conservation or 
proposed Natural Heritage Areas within or immediately adjacent to the facility. The 
nearest areas which are designated for environmental conservation is Baldoyle Bay 
(004006) located approximately 4.2km to the northeast of the site and North Bull 
Island (004006) which is located approximately 7km south east of the site. These 
areas are proposed Natural Heritage Areas (pNHA), Special Protection Areas (SPA) 
and Special Areas of Conservation (SAC). There are no direct linkages between the 
aquifer beneath the proposed route and these areas of conservation, based on the 
poor connectivity of fracturing within the Calp limestone and overlying low 
permeability boulder clay. Refer to Chapter 7 Biodiversity for further details.  

 
 6.3.5.6  Cross Sections 

Figures 6.7 and 6.8 presents the location of representative cross sections through 
the site to provide a local hydrogeology conceptual site model (CSM). 
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Figure 6.7  Location of cross sections for CSM. 

 

 
Figure 6.8  A-A’ cross section.  

 
6.3.5.7         Rating of site importance of the geological and hydrogeological features 
Based on the NRA/IGI criteria for rating the importance of hydrogeological features 
(refer to Appendix 6.2), the importance of the hydrogeological features at this site is 
rated as Low Importance to Medium Importance. This is based on the assessment 
that the attribute has a medium quality significance or value on a local scale. The 
aquifers along the proposed underground double circuit 110kV underground 
transmission cable installation range from locally important (Ll) bedrock aquifer to 
Bedrock which is Generally Unproductive except for Local Zones (Pl) It is unlikely to 
be used for public water supply or widely used for potable use. In addition, it does 
not host any groundwater dependent ecosystems (SACs/NHAs). 
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6.3.6 Local Soils & Geology  
 

Based on a review of the existing ground investigation information for the 
surrounding area, the local underlying geology can be summarised as follows: 

 

 Local Geology 

Strata underlying 
Clonshaugh data storage 

facility & roadway  

Strata underlying greenfield 
area 

Comments 

Made Ground  Consisting of tarmac, concrete 
and granular sub-base material 

Firm brown silt/CLAY with 
sand, gravels and cobbles 

Firm brown silt/CLAY with sand, 
gravels and cobbles 

Topsoil over Brown Dublin 
Boulder Clay in top c. 2m 

Firm to stiff to very stiff to hard 
grey/black slightly sandy, 

gravelly CLAY with cobbles 

Firm to stiff to very stiff to hard 
grey/black slightly sandy, gravelly 

CLAY with cobbles 

Black Dublin Boulder Clay 
generally dry 

Bedrock – 
Limestone/Mudstone 

Bedrock – Limestone/Mudstone Bedrock was not encountered on 
site but was encountered in an 

adjoining site at c. 23mBGL 
          Table 6.2 Summary of Local Geology along proposed route. 

 
The ground conditions on the former Diamond Innovations Industrial Site generally 
consist of either topsoil or made ground (maximum depth of 0.8m bgl), overlying firm 
brown grey silt/clay with stiff to very stiff, brown/black gravelly clay with cobbles to a 
maximum depth of 3.8m bgl. This stratum overlies very stiff to hard black gravelly 
clay at an average depth of 5.7m bgl.  This black clay was penetrated to final refusal 
depths between 5.2 and 6.2m. Cobbles and boulders were encountered during 
boring in the black gravelly clay. The brown and black clays represent glacial till 
deposition and are likely to represent the Upper Brown and Upper Black Dublin 
Boulder Clays.The IGSL geotechnical report for the former Diamond Innovation Site 
is included as Appendix 6.1 of this EIA Report.  
 
Based on the available geotechnical boreholes along the proposed transmission 
cable route, the ground conditions are similar to the ground conditions on the former 
Diamond Innovations site in Clonshaugh Business and Technology Park. There are 
a wide range of geotechnical boreholes located in close proximity of the M50/M1 
motorway. The boreholes range in depth from 3.50mOD to 15mOD. These boreholes 
do not encounter bedrock. The nearest borehole that reached bedrock at 23.70mOD 
is located along the Clonshaugh Road 500m south of the R139. 
 
Soil Quality 
Shallow soil quality along the R139, will potentially have elevated hydrocarbons and 
heavy metals based on impact from road run-off.  Soil testing (waste acceptance 
criteria testing) will be undertaken during initial works to determine a suitable 
licenced site for disposal. It is estimated that 52,840 m3  will require excavation 
during the proposed trench development works. 

 
6.3.7 Economic Geology  
 

The EPA Extractive Industry Register and the GSI mineral database were consulted 
to determine whether there were/are any mineral sites close to the subject site. As 
detailed in Section 6.3.2, the closest County Geological Site is Feltrim Quarry which 
is located some 4km to the northeast of the site. There are no historical mines at or 
adjacent to the proposed development site. 
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6.3.8 Radon 
 

According to the EPA (now incorporating the Radiological Protection Institute of 
Ireland) the site location in Clonshaugh is a Very Low Radon Area where is it 
estimated that less than 1% of dwellings will exceed the Reference Level of 200 
Bq/m3. This is the lowest of the five radon categories which are assessed by the 
EPA.  

 
6.3.9 Geohazards  
 

Much of the Earth’s surface is covered by unconsolidated sediments which can be 
especially prone to instability. Water often plays a key role in lubricating the slope 
failure. Instability is often significantly increased by man’s activities in building 
houses, roads, drainage and agricultural changes. Landslides, mud flows, bog bursts 
(in Ireland) and debris flows are a result. In general, Ireland suffers few landslides. 
Landslides are more common in unconsolidated material than in bedrock, and where 
the sea constantly erodes the material at the base of a cliff landslides and falls lead 
to recession of the cliffs.  Landslides have also occurred in Ireland in recent years in 
upland peat areas due to disturbance of peat associated with construction activities. 
The GSI landslide database was consulted and the nearest landslide to the proposed 
development was 11.6km to the west, referred to as the Diswellstown event which 
occurred on 24th December 1999. There have been no recorded landslide events at 
the site. Due to the local topography and the underlying strata there is a negligible 
risk of a landslide event occurring at the site.  
 
In Ireland, seismic activity is recorded by the Irish National Seismic Network. The 
Geophysics Section of the School of Cosmic Physics at the Dublin Institute for 
Advanced Studies (DIAS) has been recording seismic events in Ireland since 1978. 
The station configuration has varied over the years. However, currently there are five 
permanent broadband seismic recording stations in Ireland and operated by DIAS. 
The seismic data from the stations comes into DIAS in real-time and are studied for 
local and regional events. Records since 1980 show that the nearest seismic activity 
to the proposed location was in the Irish sea (1.0 – 2.0 Ml magnitude) and ~55 km to 
the south in the Wicklow Mountains. There is a very low risk of seismic activity to the 
proposed development site.  
 
There are no active volcanoes in Ireland so there is no risk from volcanic activity.  

 
6.3.10 Land Take  

 
The proposed route runs from the Darndale substation located on the former 
Diamond Innovation Site directly north into a greenfield area not currently used for 
agriculture. Currently, the land is located south of the R139 and is zoned as 
Employment/Enterprise Zone. There will be a narrow land take along the proposed 
route due to the liner nature of this proposed development. The proposed route of 
the transmission cable installation will run within the southern edge of R139 and then 
within greenfield within the Belcamp lands. There will be no loss of agricultural land 
required for this proposed development. 
 
The land north of the R139 where the transmission cable installation will enter the 
Belcamp substation is zoned as HT – High Technology; Provide for office, research 
and development and high technology/high technology manufacturing type 
employment in a high quality built and landscaped environment.  
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6.3.11 Unauthorised Landfill facility within the Belcamp Lands 
 

In 2001 IDA Ireland granted leeway to Dublin City Council to construct the 
Clonshaugh spur of the North Fringe Sewer through IDA Ireland lands. It was during 
the construction of this sewer that an unauthorised landfill containing approximately 
20,000m3 of mixed commercial/industrial, municipal and construction & demolition 
waste was uncovered on IDA lands at Belcamp. 
 
It is understood that the waste was placed in the natural depression of the Mayne 
River Valley either directly on the natural boulder clay or on imported soil mixed with 
construction and demolition waste/material. The waste body was covered with 
imported material, predominantly clay soils containing some construction and 
demolition rubble. Site investigation documentation indicates that the waste is 
contained and isolated from key potential environmental receptors by low 
permeability boulder clay up to 35 metres (m) deep beneath the waste body. The 
Mayne River, which runs close to the southern site boundary, is considered to be 
protected from potential contamination migration as it is culverted at this point. Refer 
to Figure 6.9 below which presents the known extent of the waste body within the 
IDA lands. The full southern extent of the Belcamp Illegal Landfill is not fully 
assessed to date. 
 
The route of the proposed transmission cable installation will run along the southern 
edge of R139 which is expected to be outside of the waste body. However, the 
excavation could encounter the southern edge of the waste body during the 
construction phase of the proposed development. 
 

 
Figure 6.9 Waste body delineation based on site investigations in 2006 & 2008.  

 
6.3.12 Summary & Type of Geological/Hydrogeological Environment 
 

Based on the regional and site-specific information available the type of 
Geological/Hydrogeological Environment as per the IGI Guidelines is: 
 
Type A – Passive geological/hydrogeological environment.  
 
A summary of the site geology and hydrogeology is outlined thus: 
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 The proposed development will comprise the laying of an underground 110kV 
circuit transmission cable installation between the two no. aforementioned 
substations. The two substations are located c. 2 kilometres apart, and are 
separated by industrial buildings, greenfield lands, parklands, the Mayne 
River and roadways;   

 Previous site investigations were carried out in the general area of the 
proposed transmission cable installation route and within the Clonshaugh 
Industrial Park. These include site investigations at the former industrial 
Diamond Innovation Site and the construction of the M50/M1 interchange; 

 Apart from a short stretch of greenfield area, the proposed transmission cable 
installation route is generally underlain by made ground which is in turn 
underlain by glacial till known as Dublin Boulder Clay which is c. 20m thick, 
has considerable strength and low permeability; 

 The majority of the proposed transmission cable route is underlain by the 
Lucan Formation comprising dark shaley limestone known as Calp. The 
Belcamp substation and the remaining proposed transmission cable 
installation route is underlain by the Tober Collen Formation. This formation is 
made up of calcareous shale, limestone conglomerate. Both are locally 
Important aquifers.  The glacial till generally have discontinuous perched 
water tables with low inflow. A shallow perched water table may exist within 
the made ground; and 

 Made ground along the R139 is assumed to have some contamination due to 
road run-off. No contamination is anticipated in greenfield areas.  

 
 
6.4 CHARACTERISTICS OF THE PROPOSED DEVELOPMENT 
 

There are a number of elements associated with the construction of the proposed 
development which have the potential to impact on the environment with respect to 
land, soils, geology and hydrogeology. There are no potential impacts associated 
with the operational phase of the proposed development. 

 
A detailed description of the proposed development is provided in Chapter 2 of this 
EIA Report. The activities associated with the proposed development which are 
relevant to the land, soils, geology and hydrogeological environment are detailed in 
Table 6.3. 

 

Phase Activity Description 

C
o
n

s
tr

u
c
ti
o

n
 

Discharge to 
Ground 

Run-off percolating to ground during construction of the shallow trench 

Earthworks: 
Excavation of 
Superficial 
Deposits 

 
Cut and fill will be required to facilitate construction, installation of the 
transmission cable from the Darndale substation to the Belcamp substation, and 
ancillary works. Topsoil/subsoil stripping and localised stockpiling of soil will be 
required for short periods of time during construction. The average cut depth for 
the installation of the transmission cable will be 1.25m bgl but may increase up 
to approximately  c. 3m in places. It is estimated that approximately 48,840m3 of 
topsoil/subsoils will be excavated to facilitate construction of the proposed 
development. It is estimated 2,000m3 of tarmacadam and 2,000m3 of tress & 
shrubbery to be excavated during the construction works. 
 

Storage of 
hazardous 
Material 

Fuel and chemical storage will be stored in the already approved contractors 
compound at the Applicant’s site during construction phase. 
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Phase Activity Description 

Import/Export 
of Materials 

It is envisaged that all excavated material will be removed as a waste off site. 
Any material re-used offsite for beneficial use on other sites with appropriate 
planning/waste permissions/derogations (e.g. in accordance with Article 27 of 
the European Communities (Waste Directive) Regulations 2011) or will be 
recovered and/or disposed off-site at appropriately authorised waste facilities. 
The removal of waste from the site will be carried out in accordance with Waste 
Regulations, Regional Waste Plan and Waste Hierarchy/Circular Economy 
Principals. Refer to Chapter 14 Waste Management for further detail.  
 
The importation of clean engineered fill will be required to facilitate construction. 
In the event of any soils/stones being imported onto the site from another 
construction site as a by-product, this will also be done in accordance with 
Article 27. (EPA agreement should be obtained before use of soils/stones as a 
by-product.) 

O
p

e
ra

ti
o

n
 

No Operation Activities. 

Table 6.3  Site Activities Summary 

 
As outlined in Table 6.3 the activities required for the construction phase of the 
proposed development represents the greatest risk of potential impact on the 
geological environment. These activities primarily pertain to the site preparation, 
excavation, levelling and infilling activities required to facilitate construction of the 
shallow trenches for the installation of the proposed underground double circuit 
110kV underground transmission cable.  
 

 
6.5 POTENTIAL IMPACTS OF THE PROPOSED DEVELOPMENT 
 

The potential geological and hydrogeological impacts during the construction and 
operations are presented below. Mitigation measures to address these potential 
impacts are presented in Section 6.6.  

 
6.5.1  Construction Phase 
 

 As with all construction projects there is potential for water (rainfall and/or 
discontinuous perched groundwater) to become contaminated with pollutants 
associated with construction activity. Contaminated water which arises from 
construction sites can pose a significant short-term risk to groundwater 
quality for the duration of the construction if contaminated water is allowed 
percolate to the aquifer.  It is noted that there is no bulk hydrocarbon storage 
along the proposed route and refuelling will occur within the construction 
compound within the Clonshaugh data centre site at the former Diamond 
Innovation site. The potential main contaminants include:  
 

o Suspended solids (muddy water with increase turbidity) – arising from 
excavation and ground disturbance;  

o Cement/concrete (increase turbidity and pH) – arising from construction 
materials; and, 

o Hydrocarbons– accidental spillages from construction plant. 
 

 There is no loss of agricultural land as a result of this development and no 
overall change to recharge to the aquifer. 
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6.5.2 Operational Phase 
 

There are no potential land, geological and hydrogeological impacts during the 
operational phase of this proposed development.  The cable is due to be inspected 
every three years, and there will be no impact as a result of this inspection. 

 
6.5.3 Do Nothing Scenario 

 
The proposed transmission cable installation route will encompass industrial 
buildings, unused greenfield lands, parklands and roadways. Should the proposed 
development not take place, lands will remain at their current use. Once the 
construction phase is complete, the land, soils, geological and hydrogeological 
environment will not change.  

 
6.6 REMEDIAL AND MITIGATION MEASURES 
 

This section describes appropriate mitigation measures designed to avoid, reduce or 
offset any potential adverse geological and hydrogeological impacts identified.  

 
6.6.1 Construction Phase  
 

In order to reduce impacts on the land, soils and geology environment a number of 
mitigation measures will be adopted as part of the construction works on site. The 
measures will address the main activities of potential impact which include: 
 

 Control of soil excavation and export from site; 

 Sources of fill and aggregates for the proposed development; 

 Fuel and chemical handling, transport and storage during the construction period; 
and 

 Control of water during construction, if encountered during the construction of the 
proposed transmission cable route. 

 
Construction Environment Management Plan 
In advance of work starting on site the works Contractor will author a Construction 
Methodology document taking into account their approach and any additional 
requirements of the Design Team or Planning Regulator. The Contractor will also 
prepare a Construction Environment Management Plan (CEMP) which will include 
the schedule of mitigation measures included with this EIAR. . The CEMP will set out 
the overarching vision of how the construction of the proposed development will be 
managed in a safe and organised manner by the Contractor as per client 
requirements. The CEMP will be a live document and it will go through a number of 
iterations before works commence and during the works. It will set out requirements 
and standards which must be met during the construction stage and will include the 
relevant mitigation measures outlined in the EIA Report and any subsequent 
conditions relevant to the proposed development.  
 
Control of Soil Excavation and Export of Material from Site 
Topsoil and subsoil will be excavated to facilitate the construction of the proposed 
transmission cable installation route and other ancillary works. It is envisioned that all 
soil/stones (topsoil & subsoil) arising on the site will be removed from the site and 
disposed of as a waste or, where appropriate, as a by-product by a licensed 
contractor. Soil tested and classified as hazardous or non-hazardous in accordance 
with the EPA Waste Classification – List of Waste & Determining if Waste is 
Hazardous or Non-Hazardous publication, HazWasteOnline tool or similar approved 
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method. The material will then need to be classified as inert, non-hazardous, stable 
non-reactive hazardous or hazardous in accordance with EC Decision 2003/33/EC.  
 
The construction will be carefully planned to ensure only material required to be 
excavated will be removed off site as a waste by a licence contractor and be 
replaced with ‘clean’ engineering fill.   

 
There will be no stockpiling on site. It is proposed that the soil will be removed as it is 
excavated. The soil will be removed off site by a licence contractor to a licence 
facility.  
 
Dust suppression measures (e.g. damping down during dry periods), vehicle wheel 
washes, road sweeping and general housekeeping will ensure that the surrounding 
environment are free of nuisance dust and dirt on roads.  
 
It is envisioned that all soil/stones arising on the site will be removed from the site.  
 
Sources of Fill and Aggregates  
All fill and aggregate for the proposed development will be sourced from reputable 
suppliers as per the project Contract and Procurement Procedures. All suppliers will 
be vetted for: 
 

 Aggregate compliance certificates/declarations of conformity for the classes of 
material specified for the proposed development; 

 Environmental Management status; and 

 Regulatory and Legal Compliance status of the Company. 
 
 
Fuel and Chemical Handling During Construction 
All storage of fuel and refuelling will occur on the already permitted construction 
compound within the former Diamond Innovation site. The following mitigation 
measures will be taken at the construction site in order to prevent any spillages to 
ground of fuels during machinery activities and prevent any resulting soil and/or 
groundwater quality impacts: 
 

 Refuelling will be undertaken off site , 

 Where mobile fuel bowsers are used the following measures will be taken: 
 
o Any flexible pipe, tap or valve will be fitted with a lock and will be secured 

when not in use; 
o The pump or valve will be fitted with a lock and will be secured when not in 

use; 
o All bowsers to carry a spill kit and operatives must have spill response 

training; and 
o Portable generators or similar fuel containing equipment will be placed on 

suitable drip trays.  
 
The aforementioned list of measures is non-exhaustive and will be included in the 
CEMP. 

 
Control of Water during Construction 
Run-off into excavations/earthworks cannot be prevented entirely and is largely a 
function of prevailing weather conditions. Earthwork operations will be carried out 
such that surfaces, as they are being raised, shall be designed with adequate 
drainage, falls and profile to control run-off and prevent ponding and flowing. Correct 



Chapter 6 – Land, Soils, Geology & Hydrogeology  AWN Consulting Ltd 
_____________________________________________________________________________________________________ 
 

_____________________________________________________________________________________________________ 
 

Belcamp to Clonshaugh 110kV Transmission Cable Installation -  EIAR    Chapter 6, Page 18 

 

management will ensure that there will be minimal inflow of shallow/perched 
groundwater into any excavation. Due to the very low permeability of the Dublin 
Boulder Clay and the relative shallow nature for foundation excavations, infiltration to 
the underlying aquifer is not anticipated.  
 
Care will be taken to ensure that exposed soil surfaces are stable to minimise 
erosion. All exposed soil surfaces will be within the main excavation site which limits 
the potential for any offsite impacts. All run-off will be prevented from directly 
entering into any water courses as no construction will be undertaken directly 
adjacent to open water ( refer to Chapter 5). 

 
No significant dewatering will be required during the construction phase which would 
result in the localised lowering of the water table. No discharge of construction water 
is anticipated during the construction of the proposed underground double circuit 
110kV underground transmission cable installation. There may be localised pumping 
of surface run-off from the shallow excavations (up to 3m) during and after heavy 
rainfall events to ensure that the trenches are kept relatively dry. 

 
6.6.2 Operational Phase  
 

During the operational phase of the proposed development site there is limited 
potential for site activities to impact on the geological and hydrogeological 
environment of the area due to the type of development. There will be no direct 
emissions to ground or potential for indirect emission from operational activities 
which only include maintenance. 

 
6.7 PREDICTED IMPACT OF THE PROPOSED DEVELOPMENT 
 

This section describes the predicted impact of the proposed development with and 
without the implementation of the remedial and mitigation measures described 
above. 
 

6.7.1 Construction Phase 
 

The predicted impacts on the geological and hydrogeological environment even 
without mitigation measures during the construction phase are considered as 
temporary, imperceptible significance with a neutral impact on quality (following 
EPA, 2017). Following the NRA criteria for rating the magnitude and significance of 
impacts on the geological and hydrogeological related attributes, the magnitude of 
impact is considered Negligible. 
 
The implementation of mitigation measures outlined in Section 6.6.1 will ensure that 
the predicted impacts on the geological and hydrogeological environment do not 
occur during the construction phase and that the residual impact will be temporary-
imperceptible-neutral. Following the NRA criteria for rating the magnitude and 
significance of impacts on the geological and hydrogeological related attributes, the 
magnitude of impact is considered Negligible. 

 
6.7.2 Operational Phase 
 

The predicted impacts on the geological and hydrogeological environment during the 
operational phase  will be long-term imperceptible significance with a neutral 
impact on quality (following EPA, 2017). Following the NRA criteria for rating the 
magnitude and significance of impacts on the geological and hydrogeological related 
attributes, the magnitude of impact is considered Negligible. 
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6.8 RESIDUAL IMPACTS 
 

There are no likely significant impacts on the land, geological or hydrogeological 
environment associated with the proposed operational development of the site. As 
such the impact is considered to have a long-term, imperceptible significance with 
a neutral impact on quality. 

 
The cumulative impact assessment is addressed Chapter 15 of this EIA Report.  

 
Interactions are addressed in Chapter 16 of this EIA Report. 



Chapter 6 – Land, Soils, Geology & Hydrogeology  AWN Consulting Ltd 
_____________________________________________________________________________________________________ 
 

_____________________________________________________________________________________________________ 
 

Belcamp to Clonshaugh 110kV Transmission Cable Installation -  EIAR    Chapter 6, Page 20 

 

 
6.9 REFERENCES 

 

 Environmental Impact Statement for ‘Proposed Environmental Remediation Scheme 
for a 22 years old unauthorized waste landfill’ on lands at Clonshaugh, Belcamp, 
Dublin 15. O’Laoire Russell Associates Environmental Consulting, January 2006; 

 Environmental Remediation: Environmental Impact Assessment (EIS), AECOM, 
2008. This report is based on a historic unauthorized illegal landfill in close proximity 
of the N32 Carriageway; 

 AWN Consulting Ltd. (AWN) (2014) Diamond Innovations Irish Operations: 
Independent Closure Audit (ICA) – Report on Soil and Water Quality;  

 Clifton Scannell Emerson Associates (CSEA) (April 2016) Balmoral Lands – DUB 54 
Due Diligence Report; 

 Dublin Institute of Advanced Studies (DIAS)  Catalogue of Local Earthquakes 
(mapping) https://www.insn.ie/confirmed/ (accessed 07th February 2018); 

 Environmental Protection Agency (EPA) (2012); Guidance to Licensees on 
Surrender, Cessation and Closure of Licenced Sites; 

 Environmental Protection Agency (EPA) – website mapping and database 
information (see: http://gis.epa.ie); 

 IGSL Investigation Report No. 18342, May 2015; 

 Environmental Impact Statement for ‘Proposed Data Centre – DUB64’ on lands at 
Clonshaugh Business & Technology Park, Belcamp, Dublin 15. Prepared for Clifton 
Scannell Emerson Associates, January 2017; 

 Environmental Impact Assessment Report for ‘Proposed Data Centres – DUB74 & 
DUB84’ on lands at Clonshaugh Business & Technology Park, Belcamp, Dublin 15. 
Prepared for Clifton Scannell Emerson Associates, May 2018; 

 Geological Survey of Ireland (GSI) (2018) - on-line mapping, Geo-hazard Database, 
Geological Heritage Sites & Sites of Special Scientific Interest, Bedrock Memoirs and 
1:100,000 mapping (see http://www.gsi.ie/mapping 

 Long, M., Brannigan, C., Menkiti, C.O., Looby, M., Casey,P. (2012) Retaining Walls 
in Dublin Boulder Clay. Proceedings of the ICE – Geotechnical Engineering, 165 (4): 
247-266; 

 Ordnance Survey Ireland (OSI) - aerial photographs and historical mapping; and 

 Teagasc soil and subsoil database. 
 

https://www.insn.ie/confirmed/
http://gis.epa.ie/
http://www.gsi.ie/mapping


Chapter 6 – Land, Soils, Geology & Hydrogeology  AWN Consulting Ltd 
_____________________________________________________________________________________________________ 
 

_____________________________________________________________________________________________________ 
 

Belcamp to Clonshaugh 110kV Transmission Cable Installation -  EIAR    Chapter 6, Page 21 

 

APPENDIX 6.1 
 

IGSL INVESTIGATION REPORT  
 

IGSL Ltd.  
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APPENDIX 6.2 
 

NRA CRITERIA FOR RATING THE MAGNITUDE AND SIGNIFICANCE OF IMPACTS AT 
EIA STAGE 

 
NATIONAL ROADS AUTHORITY (NRA, 2009) 
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Table 1 Criteria for rating site importance of Geological Features (NRA) 

Importance Criteria Typical Example 
Very High  Attribute has a high quality, 

significance or value on a regional or 
national scale 
Degree or extent of soil 
contamination is significant on a 
national or regional scale 
Volume of peat and/or soft organic soil 
underlying route is significant on a 
national or regional scale.  

Geological feature rare on a 
regional or national scale (NHA) 
Large existing quarry or pit 
Proven economically extractable 
mineral resource 

High  Attribute has a high quality, 
significance or value on a local 
scale. Degree or extent of soil 
contamination is significant on a local 
scale. Volume of peat and/or soft 
organic soil underlying route is 
significant 
on a local scale.  

Contaminated soil on site with 
previous heavy industrial 
usage 
Large recent landfill site for mixed 
wastes 
Geological feature of high value on 
a local scale (County 
Geological Site) 
Well drained and/or high fertility 
soils 
Moderately sized existing quarry or 
pit 
Marginally economic extractable 
mineral resource 

Medium  Attribute has a medium quality, 
significance or value on a local 
scale 
Degree or extent of soil 
contamination is moderate on a 
local scale 
Volume of peat and/or soft organic soil 
underlying route is moderate on a 
local scale 

Contaminated soil on site with 
previous light industrial usage 
Small recent landfill site for mixed 
wastes 
Moderately drained and/or 
moderate fertility soils 
Small existing quarry or pit 
Sub-economic extractable mineral 
resource 

Low  Attribute has a low quality, 
significance or value on a local 
scale 
Degree or extent of soil 
contamination is minor on a local 
scale. 
Volume of peat and/or soft organic soil 
underlying route is small on a local 
scale 

Large historical and/or recent site 
for construction and 
demolition wastes. 
Small historical and/or recent 
landfill site for construction and 
demolition wastes. 
Poorly drained and/or low fertility 
soils.  
Uneconomically extractable 
mineral resource.  
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Table 2 Criteria for rating impact magnitude at EIS stage – Estimation of magnitude of impact 
on soil / geology attribute (NRA) 

Magnitude 
of Impact 

 
Criteria 

 
Typical Examples 

Large Adverse Results in loss of attribute Loss of high proportion of future 
quarry or pit reserves 

Moderate 
Adverse Results in impact on integrity of attribute or 

loss of part of attribute 
Loss of moderate proportion of 
future quarry or pit reserves 

Small Adverse 
Results in minor impact on integrity of 
attribute or loss of small part of attribute 

Loss of small proportion of future 
quarry or pit reserves 

Negligible 
Results in an impact on attribute but of 
insufficient magnitude to affect either use or 
integrity 

No measurable changes 
in attributes 

Minor 
Beneficial Results in minor improvement of attribute 

quality 
Minor enhancement of geological 
heritage feature 

Moderate 
Beneficial 

Results in moderate improvement of attribute 
quality 

Moderate enhancement of 
geological heritage feature 

Major 
Beneficial Results in major improvement of attribute 

quality 
Major enhancement of geological 
heritage feature 

 
 
Table 3 Criteria for rating Site Attributes - Estimation of Importance of Hydrogeology Attributes 
(NRA) 

Magnitude of Impact Criteria Typical Examples 
 
 

Extremely High 

 
Attribute has a high 
quality or value on an 
international scale 

Groundwater supports river, wetland or 
surface water body ecosystem protected by 
EU legislation e.g. SAC or SPA status 

 
 
 
 
 

Very High 

 
 
 
 

Attribute has a high quality or 
value on a regional or 
national scale 

Regionally Important Aquifer with multiple 
well fields 
Groundwater supports river, wetland or 
surface water body ecosystem protected by 
national legislation – NHA status 
Regionally important potable water source 
supplying >2500 homes 
Inner source protection area for regionally 
important water source 

 
 
 
 
 

High 

 
 
 
 

Attribute has a high quality or 
value on a local scale 

Regionally Important Aquifer 

Groundwater provides large proportion of 
baseflow to local rivers 
Locally important potable water 
source supplying >1000 homes 
Outer source protection area for regionally 
important water source 
Inner source protection area for locally 
important water source 
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Medium 

 
Attribute has a medium 
quality or 
value on a local scale 

Locally Important Aquifer 

Potable water source supplying >50 homes 
Outer source protection area for 
locally important water source 

 
Low 

Attribute has a low quality or 
value on a  
local scale 

Poor Bedrock Aquifer 
Potable water source supplying <50 homes 

 
 

Table 4 Criteria for Rating Impact Significance at EIS Stage – Estimation of Magnitude of Impact 
on Hydrogeology Attribute (NRA) 

Magnitude of 
Impact 

Criteria Typical Examples 

Large Adverse  Results in loss of attribute 
and /or quality and 
integrity of attribute 

Removal of large proportion of 
aquifer. 
Changes to aquifer or unsaturated 
zone resulting in extensive change 
to existing water supply springs and 
wells, river baseflow or 
ecosystems. 
Potential high risk of pollution to 
groundwater from routine run-off. 
Calculated risk of serious pollution 
incident >2% annually.  

Moderate Adverse  Results in impact on 
integrity of attribute or 
loss of part of attribute 

Removal of moderate proportion of 
aquifer. 
Changes to aquifer or unsaturated 
zone resulting in moderate change 
to existing water supply springs and 
wells, river baseflow or 
ecosystems. 
Potential medium risk of pollution to 
groundwater from routine run-off. 
Calculated risk of serious pollution 
incident >1% annually. 

Small Adverse  Results in minor impact 
on integrity of attribute 
or loss of small part of 
attribute 

Removal of small proportion of 
aquifer. 
Changes to aquifer or unsaturated 
zone resulting in minor change to 
water supply springs and wells, 
river baseflow or ecosystems. 
Potential low risk of pollution to 
groundwater from routine run-off. 
Calculated risk of serious pollution 
incident >0.5% annually.  

Negligible   Results in an impact 
on attribute but of 
insufficient magnitude 
to affect either use or 
integrity 

Calculated risk of serious pollution 
incident <0.5% annually.  
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  Table 5: Rating of Significant Environmental Impacts at EIS Stage (NRA)  
Importance of 

Attribute 
Magnitude of Importance 

 Neglible  Small Adverse  Moderate Adverse Large Adverse  

Extremely 
High  

Imperceptible  Significant  Profound  Profound 

Very High  Imperceptible  Significant/moderate  Profound/Significant  Profound 

High  Imperceptible  Moderate/Slight  Significant/moderate Profound/Significant  

Medium  Imperceptible  Slight Moderate  Significant  

Low  Imperceptible  Imperceptible  Slight Slight/Moderate  

 
 






























































































































