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1 Introduction

1.1 Project Overview

The BusConnects Dublin — Core Bus Corridors Infrastructure Works (hereafter
called the ‘CBC Infrastructure Works’) involves the development of continuous
bus priority infrastructure and improved pedestrian and cycling facilities on
sixteen radial core corridors in the Greater Dublin Area (GDA), across the local
authority jurisdictions of Dublin City Council (DCC), South Dublin County
Council (SDCC), Dun Laoghaire-Rathdown County Council (DLRCC), Fingal
County Council (FCC), and Wicklow County Council (WCC). Overall, the CBC
Infrastructure Works encompass the delivery of approximately 230km of
dedicated bus lanes and 200km of cycle tracks along 16 of the busiest corridors in
Dublin.

1.2 The Proposed Scheme — Belfield / Blackrock to
City Centre Core Bus Corridor Scheme

The Proposed Scheme consists of two main alignments and runs primarily from
Blackrock to the City Centre, with Nutley Lane forming a secondary alignment in
a southwest-to-northeast direction.

The Blackrock to City Centre alignment of the Proposed Scheme commences at
the R113 Temple Hill, to the north of the R827 Stradbrook Road, travels along the
N31 Frascati Road, the R118 Rock Road / Merrion Road / Pembroke Road, turns
at the Lansdowne Road junction onto the R816 Pembroke Road / Baggot Street
Upper / Baggot Street Lower, turns onto Fitzwilliam Street Lower and terminates
at the junction of Mount Street Upper / Merrion Square South / Merrion Square
East.

The Nutley Lane alignment of the Proposed Scheme commences at the junction
with the R138 Stillorgan Road, travels along Nutley Lane and terminates at the
junction with the R118 Merrion Road.

The Proposed Scheme includes the construction of a new retaining wall near
Blackrock Park and the widening and upgrading of the existing road
infrastructure.

The Proposed Scheme is shown in Figure 1.
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Figure 1: Belfield / Blackrock to City Centre CBC Scheme Alignments

(Ordnance Survey Ireland Licence No EN0082121, © Ordnance Survey Ireland Government of Ireland)

1.3 Scope and Objective of the Report

This Ground Investigation Report (GIR) has been prepared in accordance with IS
EN 1997-1:2005 ‘Eurocode 7: Geotechnical Design — Part 1: General Rules’ and
IS EN 1997-2: 2007 ‘Eurocode 7: Geotechnical Design — Part 2: Ground
Investigation and testing’. This GIR contains information for the Belfield /
Blackrock to City Centre Core Bus Corridor Scheme only.

The purpose of the GIR is to:

e Present a review of desk study and existing ground investigation information
relevant to the project.

e Summarise details of the existing ground investigations undertaken and the
available geotechnical information;

e Present the interpreted ground conditions and material properties for the main
geological units encountered across the scheme.

This GIR has been prepared for the purposes of informing the preliminary design
only and is not intended to be used for detailed design.

1.4 Geotechnical Category of the Project

The project has been identified as a Geotechnical Category 2 scheme in
accordance with 1S EN 1997-1:2005.
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Geotechnical Category 2 is defined as a project which includes “conventional
types of geotechnical structures, earthworks and activities, with no exceptional
geotechnical risks, unusual or difficult ground conditions or loading conditions”.

1.5 Study Area

The Proposed Scheme consists of two main alignments and runs primarily from
Blackrock to the City Centre, with Nutley Lane forming a secondary alignment in
a southwest-to-northeast direction. The routes have been divided into five
sections:

e Section 1: Stradbrook Road to Booterstown Avenue
e Section 2: Booterstown Avenue to Nutley Lane
e Section 3: Merrion Road (Nutley Lane to Ballsbridge)

e Section 4: Ballsbridge to Merrion Square (Pembroke Road, Baggot Street and
Fitzwilliam Street)

e Section 5: Nutley Lane (R138 to Merrion Road)

1.6 Symbols and Abbreviations

The following symbols and abbreviations are used to define the ground properties:
NMC — Natural moisture content, as encountered on-site in the soil, in %
MC — Moisture content, in %

LL — Liquid Limit, in %

PL — Plastic Limit, in %

Ip - the soils plasticity index

cu— undrained shear strength, in kPa

[’ — effective angle of shearing resistance, in degrees

f’» — peak effective angle of shearing resistance, in degrees

fev IS the soils constant volume angle of shearing resistance, in degrees
fdit is the contribution to ¢ ok from soil dilatancy, in ° (degrees)

¢’ — drained cohesion, in kPa

y —unit weight density, in kN/m?

y’ —submerged unit weight density, in KN/m?3

ysat —submerged unit weight density, in kKN/m?3

b —bulk unit weight density, in kN/m3

mv — Coefficient of volume compressibility, in m%MN
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E — Young modulus, Elastic modulus, in MPa

Ew — Undrained elastic modulus, in MPa

E’v— Drained Young modulus, in MPa

M — Constrained modulus, in MPa

u — Poisson’s ratio, unitless

SPT — Standard Penetration Test, results expressed using “N”
N — uncorrected SPT readings, in blows/300mm.

CBR — California Bearing Ratio, results expressed in %

DCP — Dynamic Cone Penetrometer

DPH — Dynamic Probe Heavy, results expressed using “Nioo”
DPSH — Dynamic Probe Super-Heavy, results expressed using “N100”

N1o0 - in blows/100mm.
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2 Existing Information

2.1 Sources of Information

The site setting and geotechnical information for the site were interpreted from
both publicly available information and from the site-specific ground
investigations listed below:

e Ground Investigations Ireland, Bus Connect Detailed Stage 1 Lot 1, Route 14,
National Transport Authority, Ground Investigation Report March 2021. Rev
C, 08 March 2021.

e Ground Investigations Ireland, Bus Connect Detailed Stage 1 Lot 1, Route 15,
National Transport Authority, Ground Investigation Report March 2021. Rev
B, 19 March 2021.

The project-specific ground investigation reports are in Appendix D.

The publicly available sources of information reviewed are presented in Appendix
A and are as follows:

e Geological Survey of Ireland (GSI) (www.gsi.ie):

Bedrock

Quaternary sediments

Quaternary geomorphology
GeoUrban unconsolidated sediments
GeoUrban depth to bedrock
Groundwater aquifer
Groundwater recharge
Groundwater well database
Groundwater vulnerability
Subsoil permeability

Karst landforms database

Mineral locations

Quarry locations

Historical Geotechnical boreholes.

O O O OO O OO O0OO0oOO0o0OO0OO0

o

e Environmental Protection Agency (EPA) Map Viewer
(https://gis.epa.ie/EPAMaps/):
o Soils (National)

o Subsoils (National)
o River Waterbodies

e Aerial images and mapping:

o Ordnance Survey of Ireland (http://map.geohive.ie/mapviewer.html)
mapping

o Bing maps (www.bing.com/maps) aerial photography and mapping
(licensed)

o Google maps (www.google.com/maps) aerial photography online mapping

o Rivers of Dublin (C.L. Sweeney, 1991)
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2.2 Topography

2.2.1 Stradbrook Road to Booterstown Avenue

The Proposed Scheme begins at Stradbrook Road, which, according to the OSI
10m contours, is at an elevation between 10mOD and 20mOD and gradually falls
towards Booterstown Avenue. The EPA river network map shows the scheme
passing over the Brewery Stream on the Temple Road and the Priory Stream
along the Frascati Road.

2.2.2 Booterstown Avenue to Nutley Lane

The Proposed Scheme continues at elevations between OmOD and 10mOD. The
EPA river network map shows the scheme passing over the Booterstown Stream
at Trimleston Avenue and the EIm Park Stream near Merrion House.

2.2.3 Merrion Road (Nutley Lane to Ballsbridge)

The Proposed Scheme continues from Nutley Lane to Ballsbridge at a similar
elevation, between OmOD and 10mOD. The EPA river network map shows the
scheme passing over the River Dodder via Ballsbridge.

2.2.4 Ballsbridge to Merrion Square (Pembroke Road, Baggot
Street and Fitzwilliam Street)

The Proposed Scheme continues from Ballsbridge to Merrion Square at a similar
elevation of between OmOD and 10mOD. The EPA river network map shows the
scheme passing over the Grand Canal at McCartney’s Bridge.

2.2.5 Nutley Lane (R138 to Merrion Road)

The Proposed Scheme begins at the intersection of the R138 and Nutley Lane.
According to the Ordnance Survey Ireland (OSI) 10m contours, the route is at
elevations between 10mOD and 20mOD. The EPA river network map shows no
interactions with rivers or streams within this section of the study area.

2.3 Geological Maps and Memoirs
2.3.1 Quaternary Sediments

2.3.1.1 Stradbrook Road to Booterstown Avenue

The GSI quaternary geomorphology map shows hummocky sands and gravels
within Blackrock on the Stradbrook Road and at the Booterstown Avenue
junction on the Rock Road.

The GSI quaternary subsoil map shows that this section of the Proposed Scheme
is predominantly till derived from limestones.

268401-00 | Issue | 22 December 2021 | Arup Page 6



National Transport Authority Belfield / Blackrock to City Centre Core Bus Corridor Scheme
Ground Investigation Report

Additionally, there are localised pockets of gravels derived from limestones, rock
outcropping or subcropping and estuarine silts and clays.

The localised pockets of gravel derived from limestones are located around
Stradbrook Road and Booterstown Avenue. Rock outcropping is located along the
Rock Road at two locations, the first near the Frascetti Road and Mount Merrion
Avenue junction and the second near Willow Terrace at Booterstown Avenue.
Estuarine silts and clays are located along the Rock Road from Ben Inagh Park to
Booterstown Avenue.

2.3.1.2 Booterstown Avenue to Nutley Lane

The GSI quaternary geomorphology map identifies a glacial meltwater channel
associated with the EIm Park Stream.

The GSI quaternary subsoil map shows that this section of the Proposed Scheme
is predominantly underlain by till derived from limestones. Additionally, there are
localised pockets of gravels derived from limestones, rock outcropping or
subcropping, estuarine silts and clays, alluvium and marine beach sands.

The localised pockets of gravel derived from limestones and rock outcropping are
located around Booterstown Avenue. Estuarine silts and clays are located from
Booterstown Avenue to Merrion House. Alluvial deposits are located around
Merrion House and EIm Park apartments along the Merrion Road and again at the
Nutley Lane junction with Merrion Road. Marine beach sands are located along
the Merrion Road between the junctions with Strand Road and Nutley Lane.

2.3.1.3 Merrion Road (Nutley Lane to Ballsbridge)

The GSI quaternary geomorphology map shows no geomorphological features
along this section of the study area.

The GSI quaternary subsoil map shows that this section of the Proposed Scheme
is predominantly alluvial deposits. Additionally, there are localised pockets of till
derived from limestones identified from Simmonscourt Road to Ballsbridge.

2.3.1.4 Ballsbridge to Merrion Square (Pembroke Road, Baggot
Street and Fitzwilliam Street)

The GSI quaternary geomorphology map shows no geomorphological features
along this section of the study area.

The GSI quaternary subsoil map shows that this section of the Proposed Scheme
is predominantly made ground, alluvium and till derived from limestones.

Alluvial deposits are encountered from Ballsbridge to The Pembroke Road. Till
derived from limestones are located from Pembroke Road to Baggot Street Upper.
Made ground deposits cover the rest of the route.
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2.3.1.5 Nutley Lane (R138 to Merrion Road)

The GSI quaternary geomorphology map shows no geomorphological features
along this section of the study area.

The GSI quaternary subsoil map shows this section of the Proposed Scheme is
predominantly tills derived from limestones. Additionally, there are localised
pockets of alluvium at the Nutley Lane junction to the Merrion Road.

2.3.2 Solid Geology

The GSI karst landforms database shows there are no karst features identified
within Proposed Scheme in the GSI karst database.

The GSI bedrock geology map is presented in Appendix A.

2.3.2.1 Stradbrook Road to Booterstown Avenue

The bedrock encountered within the study area for this section of the Proposed
Scheme comprises of the Lucan Formation (locally known as Calp Limestone),
Ballysteen Formation and Type 2p microcline porphyritic granite.

The underlying geology from Stradbook Road to the Rock Road at Ben Inagh
Park is underlain by Type 2p microcline porphyritic granite. From Ben Inagh Park
to Willow Terrace the route is underlain by the Ballysteen Formation. From
Willow Terrace to Booterstown Avenue the route is underlain by the Lucan
Formation.

Two faults are noted within the study area for this section. The first is located at
the contact between the Ballysteen Formation and Lucan Formation and the
second at the contact between the Ballysteen Formation and the Type 2p
microcline porphyritic granite.

2.3.2.2 Booterstown Avenue to Nutley Lane

The bedrock encountered within the study area for this section of the Proposed
Scheme comprises of the Lucan Formation (locally known as Calp Limestone).

No structural bedrock features were identified along this section.

2.3.2.3 Merrion Road (Nutley Lane to Ballsbridge)

The bedrock encountered within the study area for this section of the Proposed
Scheme comprises of the Lucan Formation (locally known as Calp Limestone).

No structural bedrock features were identified along this section.

2.3.2.4 Ballsbridge to Merrion Square (Pembroke Road, Baggot
Street and Fitzwilliam Street)

The bedrock encountered within the study area for this section of the Proposed
Scheme comprises of the Lucan Formation (locally known as Calp Limestone).
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No structural bedrock features were identified along this section.

2.3.2.5 Nutley Lane (R138 to Merrion Road)

The bedrock encountered within the study area for this section of the Proposed
Scheme comprises of the Lucan Formation (locally known as Calp Limestone).

No structural bedrock features were identified along this section.

2.4 Historical Maps and Aerial Photos

Historical maps of the site and surrounding area available from the Ordnance
Survey of Ireland, have been reviewed to provide historical information for the
project. The maps can be viewed online with Ordnance Survey Ireland’s map
viewer (http://map.geohive.ie/mapviewer.html). The following maps have been
studied and presented in Appendix A:

e Ordnance Survey of Ireland (OSI) 6 inch mapping series, 1:5000, 1837-1842.
e Ordnance Survey of Ireland (OSI) 25 inch mapping series, 1:5000, 1888-1913.

e Ordnance Survey of Ireland (OSI) 6 inch Cassini mapping series, 1:5000,
1830-1930.

e Ordnance Survey of Ireland (OSI) 1995 aerial photography
e Ordnance Survey of Ireland (OSI) 2000 aerial photography
e Ordnance Survey of Ireland (OSI) 2005 aerial photography

2.4.1.1 Stradbrook Road to Booterstown Avenue

The OSI 6-inch mapping (between 1837 and 1842) shows that the study area
between Stradbrook Road and Booterstown Avenue comprises a mix of
agricultural land and urban development, with a higher density of urban
development closer to Blackrock Village. Much of the land on the eastern side of
the Proposed Scheme was tidal, flooded or marsh land. The Dublin and
Kingstown Railway runs parallel to the Proposed Scheme along the seafront. A
gravel pit is located at Temple Hill.

The OSI 25-inch mapping (between 1888 and 1913) shows a significant increase
in urban development within the study area, particularly in Blackrock Village. A
tramway is located along Newtown Avenue, Blackrock Main Street and Rock
Road. A tramway depot is located on Newtown Avenue. A graveyard is located at
Temple Hill.

It should be noted that the 1995 OSI aerial photography is in black and white and
of poor resolution. Significant urban development is evident in the area and
includes the Frascatti Road which bypasses Blackrock Village and the
construction of the Frascati and Blackrock shopping centres.

The 2000 OSI aerial photography shows no notable change in land use from the
1995 OSI aerial photography.
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The 2005 OSI aerial photography imagery shows no notable change in land use
from the 2000 OSI aerial photography.

The 2019 Google Maps aerial imagery shows no notable change in land use from
the OSI 2005 aerial photography.

2.4.1.2 Booterstown Avenue to Nutley Lane

The OSI 6-inch mapping (between 1837 and 1842) shows that the study area
between Booterstown Avenue and Nutley Lane comprised agricultural land with
scattered residential properties. The land on the eastern side of the Proposed
Scheme between Booterstown Avenue and Strand Road was tidal, flooded or
marsh land. The Dublin and Kingstown Railway runs parallel to the Proposed
Scheme along the seafront.

The OSI 25-inch mapping (between 1888 and 1913) shows an increase in urban
development within the study area. A tramway is located along Rock Road. A
graveyard is located at Bellevue Avenue.

It should be noted that the 1995 OSI aerial photography is in black and white and
of poor resolution. Significant urban development is evident in the area,
particularly the residential development around Booterstown Avenue and St
Vincent’s Hospital, south of Nutley Lane.

The 2000 OSI aerial photography shows no notable change in land use from the
1995 OSI aerial photography.

The 2005 OSI aerial photography imagery shows construction at EIm Park Green.
No other notable change in land use is evident.

The 2019 Google Maps aerial imagery shows the EIm Park Green development
completed. No other notable change in land use is evident.

2.4.1.3 Merrion Road (Nutley Lane to Ballsbridge)

The OSI 6-inch mapping (between 1837 and 1842) shows that the study area
between Nutley Lane and Simmonscourt Road comprises predominantly
agricultural land with scattered residential development. The density of
development is greater between Simmonscourt Road and Ballsbridge. Gravel pits
were located at Shrewsbury Park and at Serpentine Avenue. A railway line runs
parallel, and to the east, of the Proposed Scheme.

The OSI 25-inch mapping (between 1888 and 1913) shows an increase in
residential, industrial, and commercial development within the study area,
including at the Royal Dublin Society’s (RDS) agricultural premises. The Royal
Dublin Society’s Branch Railway extends between the RDS and the Kingstown
and Bray Branch railway line to the east of the Proposed Scheme. A tramline was
present along Merrion Road and a tramline depot was situated on Shelbourne
Road. The gravel pit located at Shrewsbury Park was expanded.

It should be noted that the 1995 OSI aerial photography is in black and white and
of poor resolution. Significant urban development is recorded in the study area.
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The 2000 OSI aerial photography shows no notable change in land use from the
1995 OSI aerial photography, except for the development of the Intercontinental
Hotel Dublin at Simmonscourt Road.

The 2005 OSI aerial photography imagery shows no notable change in land use
from the 2000 OSI aerial photography.

The 2019 Google Maps aerial imagery shows no notable change in land use from
the OSI 2005 aerial photography.

2.4.1.4 Ballsbridge to Merrion Square (Pembroke Road, Baggot
Street and Fitzwilliam Street)

The OSI 6-inch mapping (between 1837 and 1842) shows that the study area
between Ballsbridge and the Grand Canal comprises a mixture of agricultural and
urban development. Trinity College Botanic Gardens is located at
Northumberland Road. Industrial uses include the Calico printing factory, located
at Pembroke Place, the Hammersmith ironworks located at the current location of
Hume House Pembroke Road and a hat factory located on Mespil Road.

The OSI 25-inch mapping (between 1888 and 1913) shows a significant increase
in urban development within the study area. The land between Ballsbridge and the
Grand Canal underwent significant residential development during this period.
Industrial land use included a tramway along Pembroke Road and Baggot Street, a
tramway depot on Shelbourne Road, Hammersmith ironworks on Pembroke Street
and two laundries on Mespil Road.

It should be noted that the 1995 OSI aerial photography is in black and white and
of poor resolution. Urban development is recorded in the study area including
development of the Trinity College Botanic Gardens at Northumberland Road and
the former lawn tennis grounds at Pembroke Row.

The 2000 OSI aerial photography shows no notable change in land use from the
1995 OSI aerial photography.

The 2005 OSI aerial photography imagery shows no notable change in land use
from the 2000 OSI aerial photography.

The 2019 Google Maps aerial imagery shows little change in land use from the
OSI 2005 aerial photography. The aerial mapping shows construction works at the
intersection of Baggot Street Lower and Fitzwilliam Street Upper.

2.4.1.5 Nutley Lane (R138 to Merrion Road)

The OSI 6-inch mapping (between 1837 and 1842) shows predominantly
agricultural land with scattered residential development. A railway is located
200m northeast of Nutley Lane.

The OSI 25-inch mapping (between 1888 and 1913) shows an increase in
residential development within the study area.
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It should be noted that the 1995 OSI aerial photography is in black and white and
of poor resolution. Significant urban development is recorded in the study area.
Avreas recorded as being relatively undeveloped are pockets of parklands including
the EIm Park Golf and Sports Club south of Nutley Lane and parts of St Vincent’s
hospital.

The 2000 OSI aerial photography shows no notable change in land use from the
1995 OSI aerial photography.

The 2005 OSI aerial photography imagery shows an increase in development of
the St Vincent’s hospital site.

The 2019 Google Maps aerial imagery shows no notable change in land use from
the OSI 2005 aerial photography.

2.5 Records of Mines and Mineral Deposits

2.5.1 Active mines and mineral localities

The GSI bedrock active and historic pits and quarries database shows no active
pits, mines or quarries located near the Proposed Scheme. Historic Quarries are
determined near Saint Vincent’s Park, Ballsbridge, interface of Merrion Road
with Simmonscourt Road in the historical maps. The historical maps are presented
in Appendix A.

The GSI mineral localities database states that there are no non-metallic mineral
locations within the study area

GSI mineral localities map is presented in Appendix A.
2.5.2 Aggregate potential

2.5.2.1 Stradbrook Road to Booterstown Avenue

The GSI aggregate potential mapping shows the crushed rock aggregate potential
along this section of the study area ranging from low to very high. In areas of
shallower rock, such as along the coastline from Monkstown to Booterstown, the
crushed rock aggregate potential is very high.

The granular aggregate potential along the Stradbrook Road is generally high, an
area of very low potential is identified in Avondale Court and Monkstown Valley.
There is a section of low to moderate granular aggregate potential at Booterstown
Avenue.

2.5.2.2 Booterstown Avenue to Nutley Lane

The GSI aggregate potential mapping shows the crushed rock aggregate potential
along this section of the study area ranging from very low to very high.

The crushed rock aggregate potential from Booterstown Avenue to Trimlestown
Avenue ranges from high to very high.
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From Trimlestown Avenue to Nutley Lane the crushed rock aggregate potential is
generally moderate with areas of low potential noted around Nutley Avenue.

The granular aggregate potential for this section of the study area ranges from
very low to very high.

Low granular aggregate potential is associated with EIm Park Stream. Moderate
aggregate potential was noted from Saint Mary’s Home to Ailesbury Park and
very high potential is noted around Nutley Lane.

2.5.2.3 Merrion Road (Nutley Lane to Ballsbridge)

The GSI aggregate potential mapping shows the crushed rock aggregate potential
along this section of the study area ranging from low to moderate.

The crushed rock aggregate potential mapping from Nutley Lane to Serpentine
Avenue is variable. The mapping generally shows areas of moderate potential
along the southern extents of Merrion Road and areas of low aggregate potential
north of Merrion Road.

The granular aggregate potential is generally very high within this section of the
study area. The granular aggregate potential decreases to moderate near
Sydenham Road and reduces to low near Serpentine Avenue.

2.5.2.4 Ballsbridge to Merrion Square (Pembroke Road, Baggot
Street and Fitzwilliam Street)

The GSI aggregate potential mapping shows the crushed rock aggregate potential
along this section of the study area ranges from low to moderate.

The crushed rock aggregate potential from the American Embassy to the
Northumberland Road is low. The remaining sections of the study area have
moderate crushed rock aggregate potential and the crushed rock aggregate
potential around James Street East is low.

The granular aggregate potential along Pembroke Road ranges from low to high.

2.5.2.5 Nutley Lane (R138 to Merrion Road)

The GSI aggregate potential mapping shows the crushed rock aggregate potential
along this section of the study area ranging from low to moderate.

Areas of low crushed rock aggregate potential are identified at the beginning of
the route at the R138 to the Merrion Shopping Centre before passing into an area
of moderate crushed rock aggregate potential.

The granular aggregate potential is very high around the Merrion Shopping Centre
within this section of the study area.
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2.6 Land Use Information

2.6.1.1 Stradbrook Road to Booterstown Avenue

The Corine Land Cover 2018 (EPA 2018) classifies the land between Stradbrook
Road and Mount Merrion Avenue as continuous urban fabric. The land between
Mount Merrion Avenue and Booterstown Avenue is classified as discontinuous
urban fabric.

2.6.1.2 Booterstown Avenue to Nutley Lane

The Corine Land Cover 2018 (EPA 2018) classifies the land between
Booterstown Avenue and Nutley Lane as discontinuous urban fabric. The EIm
Park Golf and Sports Club is located to the west of the Proposed Scheme between
Elm Park and Nutley Lane and is classified as sports and leisure facilities.

2.6.1.3 Merrion Road (Nutley Lane to Ballsbridge)

The Corine Land Cover 2018 (EPA 2018) classifies the land between Nutley Lane
and Shrewsbury Road as discontinuous urban fabric. Between Shrewsbury Road
and Ballsbridge the land use is classified as industrial and commercial units.

2.6.1.4 Ballsbridge to Merrion Square (Pembroke Road, Baggot
Street and Fitzwilliam Street)

The Corine Land Cover 2018 (EPA 2018) classifies the land between Ballsbridge
and Lansdowne Road as industrial and commercial units. The land between
Lansdowne Road and the Grand Canal is classified as discontinuous urban fabric.
The area between the Grand Canal and Merrion Square is classified as continuous
urban fabric.

2.6.1.5 Nutley Lane (R138 to Merrion Road)

The Corine Land Cover 2018 (EPA 2018) classifies the land use within the Nutley
Lane area as discontinuous urban fabric and artificial non-agricultural vegetated
areas used for sport and leisure facilities where the EIm Park Golf and Sports Club
is located

2.7 Archaeological and Historical Sites

The National Inventory of Architectural Heritage (NIAH) database states that
there are two NIAH sites within 30m of the alignment at the intersection of
Monkstown Road and Temple Hill. These are a ‘Gates/Railings/Wall’ and a ‘Gate
Lodge’.

The National Monuments (DAHG) database states that there are two DAHG sites
within 30m of the alignment. These are a bridge and Castle Tower House. Castle
Tower House is located in Eastmoreland Place and the bridge is constructed on
River Dodder on Merrion Road.
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2.8 Hydrology and Hydrogeology

The GSI groundwater vulnerability map, subsoil permeability map, wells and
spring map and groundwater aquifer map are presented in Appendix A.

2.8.1 Aquifers

The GSI groundwater aquifer map indicates the Proposed Scheme overlies a
locally important aquifer described as bedrock which is moderately productive
only in local zones and poor aquifer bedrock which is described as generally
unproductive except for local zones.

The GSI gravel aquifer map shows there are no gravel aquifers within the study
area.

2.8.2 Groundwater vulnerability

2.8.2.1 Stradbrook Road to Booterstown Avenue

The GSI groundwater vulnerability mapping shows the groundwater vulnerability
along this section of the study area ranges moderate to extreme. The high to
extreme areas are where rock is at or near the surface. This occurs along the
coastline, adjacent to the Proposed Scheme.

2.8.2.2 Booterstown Avenue to Nutley Lane

The GSI groundwater vulnerability mapping shows the groundwater vulnerability
along this section of the study area ranges from moderate to extreme. The high to
extreme areas are where rock is at or near the surface. This occurs along the
coastline, adjacent to the Proposed Scheme.

2.8.2.3 Merrion Road (Nutley Lane to Ballsbridge)

The GSI groundwater vulnerability mapping shows the groundwater vulnerability
along this section of the study area ranges low to moderate.

Groundwater vulnerability is low from Nutley Lane to Ailesbury Road, before
passing into an area of moderate groundwater vulnerability from Ailesbury Road
to Serpentine Avenue. After Serpentine Avenue the groundwater vulnerability
returns to low in Ballsbridge.

2.8.2.4 Ballsbridge to Merrion Square (Pembroke Road, Baggot
Street and Fitzwilliam Street)

The GSI groundwater vulnerability mapping shows the groundwater vulnerability
along this section of the study area is generally low with a small area of moderate
groundwater vulnerability.
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Groundwater vulnerability is low from Ballsbridge to the American Embassy
before entering a small zone of moderate vulnerability from the American
Embassy to Lansdowne House and continuing to low groundwater vulnerability
for the remainder of the route.

2.8.2.5 Nutley Lane (R138 to Merrion Road)

The GSI groundwater vulnerability mapping shows the groundwater vulnerability
along this section of the study area ranges low to moderate.

Groundwater vulnerability is low from the R138 to the Merrion Shopping Centre
before passing into an area of moderate groundwater vulnerability at the Merrion
Shopping Centre.

2.9 Contaminated Land

The Proposed Scheme is in the urban environment and there are some potential
sources of contamination. These are shown in Appendix A.

In the recent ground investigations, geo-environmental testing was undertaken on
32 No. samples, in natural ground and made ground, from ten ground
investigation locations. Waste Acceptance Criteria (WAC) classification was
carried out on these samples. The results of the WAC classification are given
below:

e 22 No. of 32 No. test results were Inert.
e 5 No. of 32 No. these test results were Non-Hazardous.

At Clayton Hotel, near Merrion road, R14 TP01 (0.5m)

Near Applegreen petrol station, Merrion Road, R15 TP01 (2.3m)

At Rock Road near Blackrock Park, R15 CP03 (0.5m)

Near Applegreen petrol station, Merrion Road, R15 CP06 (2.5m) and
CPO07 (2.5m)

e 5 No. of 32 No. test results were Hazardous.

o Near Blackrock College, R15 TP02 (0.5m, 1.5m, 2.4m)
o Interface of Castledawson Avenue and Rock Road, R15 CP02 (0.5m)
o Near Applegreen petrol station, Merrion Road, R15 CP07 (0.5m)

O O O O

However, the ground investigations do not cover the whole alignment and
contamination is a possibility. Potential sources are listed below and presented in
Appendix A.

e Maxol petrol station

e Old tramway depot

e Old gravel pits

e Royal Dublin Society’s agricultural premises

e 0Old Royal Dublin Society’s branch railway

e Dublin and Kingstown/Great Southern railway line
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e Circle K Elm Park Petrol station
e Texaco petrol station

e Applegreen petrol station

e Booterstown train station

e Car dealers

e Railway

e Frascati Road, previously used for residential and farming.

2.10 Seismicity of the Area

Ireland lies in an area of very low tectonic activity with few seismic events in the
last 30 years. From the data collected by the Irish National Seismic Network
(INSN) the following number of seismic events have been registered since 1980
in Ireland and nearby areas in the UK:

32 No. Negligible (ML < 1.0);

50 No. Micro (1.0<ML < 1.9);

24 No. Minor (2.0 < ML <3.9);

2 No. Light (4.0 < ML <4.9);

1 No. Moderate (5.0 < ML <5.9) — M.=5.4 in Lleyn Peninsula, Wales, 1984.
Where ML is the Richter magnitude scale of the earthquake.

Based on the information above it is considered that the area presents a low risk
for seismic events affecting the planned development and therefore there is no
further assessment required regarding seismicity of the site.
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Field and Laboratory Studies

3.1

Historical Ground Investigation

Historical ground investigations have been carried out on the site between 1962
and 1996. Some historical ground investigation years are unknown.

The ground investigations available for the site are listed in the table below. A
40m offset from the centreline was adopted to select historical ground
investigation data.

Table 1: Historical ground investigations (GSI)

GSI Report | Title Year Author Location Used Gl
ID
R4223 Commercial/Residential | Unknown | Unknown Sweetmans 2 Cable
Development Lane, Percussion
Blackrock. Boreholes
R3720 New Residential/ Unknown | Unknown Frascati Road | 2 Cable
Hospice Development Percussive
boreholes
R1110 Phoenix Terrace 1989 IGSL Junction of 3 Cable
Rock Rd. & Percussion
Phoenix Boreholes
Terrace
R1098 Site Development 1990 IGSL Opposite 8 Trial
Blackrock pits
college
R528 Tara Towers Hotel 1969 The Merrion 2 Cable
Cementation | Road, Dublin. | Percussion
Co. Ltd, boreholes
Ireland.
R5002 Residential/Commercial | Unknown | Unknown Merrion 2 Cable
Development Road, Dublin. | Percussion
R519 Office development 1974 Site Merrion 6
Investigations | Road, Dublin. | Percussion
Ltd. Boreholes
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GSI Report | Title Year Author Location Used Gl
ID
R1465 Embassy of the 1996 IGSL Merrion 1
Netherlands Road, Dublin. | Percussion
borehole
2 Trial
pits
R3483 Commercial & Unknown | Unknown RDS 4 Cable
Underground Carpark Simmonscourt | Percussion
Development boreholes
1 Rotary
Coring
boreholes
R3964 Horseshow house bar Unknown | Unknown Ballsbridge 1 Cable
Percussion
Boreholes
R263 Hammersmith Works 1964 The Ballsbridge. 4 Cable
Cementation Percussion
Co. Ltd, boreholes
Ireland.
R891 East Digifone Office 1976 Geotechnical | Baggot Street | 3 Cable
Consulting Percussion
Services Ltd. Boreholes
R771 Baggot Street Bridge 1975 Irish Soils Lower Baggot | 3 Cable
House Laboratories | Street Percussion
Ltd. boreholes
R693 Development 1971 Unknown James Street 2 Cable
East Percussion
boreholes
R1108 Development 1982 Geotechnical | Blackrock 3 Cable
Consulting Percussion
Services Ltd. boreholes
R331 Site Investigation - 1975 J. Mc Ballsbridge 2 Cable
Allied Irish Banks Site. Cullcugh Percussion
And Partners. boreholes
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GSI Report | Title Year Author Location Used Gl
ID
R3720 New Unknown | Unknown Frascati Road, | 2 Cable
Residential/hospice Blackrock Percussion
Development boreholes
R453 Site Investigation, 1971 The Baggot Street | 3 Cable
Baggot Street Cementation Percussion
Development, Co. Ltd, boreholes
Ireland.
R509 Humming Dirt Ltd. 1969 Unknown Lower Baggot | 2 Cable
Street Percussion
Proposed Development boreholes
At Lower Baggot street
R525 Unknown 1971 The Baggot Street | 2 Cable
Cementation Percussion
Co. Ltd, boreholes
Ireland.
R536 Site Investigations at 1968 Unknown Ballsbridge 1 Trial pit
Granite :house
R573 Jurys Hotel, Ballsbridge | 1961 The Jurys Hotel, 1 Cable
Cementation | Ballsbridge Percussion
Co. Ltd, boreholes
Ireland.
R596 Dodder Valley 1967 Unknown South Dublin | 1 Cable
Drainage Percussion
boreholes
R655 Proposed Office 1969 Unknown Pembroke 3 Trial
Development. Road pits
Pembroke Road
R723 Hotel at Simmonscourt | 1988 Site Simmonscourt | 2 Cable
Investigations | Road Percussion
Ltd. boreholes
R741 Development At 1981 Site Merrion Road | 8 Cable
Merrion Road Investigations Percussion
Ltd. boreholes
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GSI Report | Title Year Author Location Used Gl
ID
R752 RDS Ballsbridge 1965 The Ballsbridge 2 Cable
Cementation Percussion
Co. Ltd, boreholes
Ireland.
R888 Site Investigation at 1977 Geotechnical | East James' 1 Cable
East James' Street, Consulting Street Percussion
Dublin Services Ltd. boreholes
R889 Site Investigation at 1990 IGSL Baggot Street | 2 Cable
) Percussion
Baggot Street, Dublin boreholes
R890 Site Investigation at 1980 Geotechnical | Baggot Street | 2 Cable
. Consulting Percussion
Baggot Street, Dublin Services Ltd boreholes
3.2 Recent Ground Investigation

This section details the recent ground investigations listed below:

e Ground Investigations Ireland, Bus Connect Detailed Stage 1 Lot 1, Route 14,
National Transport Authority, Ground Investigation Report March 2021. Rev
C, 08 March 2021.

e Ground Investigations Ireland, Bus Connect Detailed Stage 1 Lot 1, Route 15,
National Transport Authority, Ground Investigation Report March 2021. Rev
B, 19 March 2021.

Table 2, Table 3 and Table 4 summarise the exploratory holes, in situ testing and
laboratory testing for the 2021 ground investigations, respectively. A specific

assessment of the results is presented in further sections.

Table 2: Summary of exploratory holes in the recent ground investigation

Exploratory Hole Type Quantity
Trial Pit 5 No.
Cable Percussive Borehole* 7 No.

*3 No. standpipes were installed in cable percussive boreholes.
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Table 3: Summary of in situ testing in the recent ground investigation

In situ Testing Quantity

Standard Penetration Test 21 No.

Table 4: Summary of laboratory testing in the recent ground investigation

Laboratory Testing Quantity
Moisture Content 10 No.
Particle Size Distribution 10 No.
Atterberg Limits 10 No.

Geo - Environmental Testing
32 No.
(WAC Assessment)
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4 Preliminary Geotechnical Design
Parameters

This section provides an interpretation of the ground conditions across the
alignment and outlines the methodology used to derive the different parameters.
Results from previous works and published papers on Dublin Boulder Clays
(Long & Menkiti, 2007a, Long & Menkiti, 2007b) and Irish Glacial soils
(Hanrahan, 1977) are used to compare the obtained values and, in some cases,
where the available data is limited, to derive the relevant values.

4.1 Topsoil

Topsoil is recorded at surface in non-paved areas. Topsoil is recorded in 30 No.
out of 93 No. ground investigation locations.

The topsoil is generally described as brown slightly sandy slightly gravelly. The
general thickness of the topsoil is between 0.2 to 0.6m with local exceptions
thinner than 0.2m or thicker than 0.6m.

4.2 Made Ground

Made ground is recorded at 74 No. out of 93 No. ground investigation locations.
From the descriptions, it is locally reworked glacial till. Waste material, such as
brick, concrete and plastic, is recorded in 42 No. of the 74 No. made ground
locations. Made ground that does not contain waste could potentially be reused as
fill, subject to an assessment of the material properties at each area of excavation.

The thickness of the made ground is variable between 0.3m to 3.7m with an
average of 1.5m.

A general description of the made ground is brown to grey, slightly sandy, slightly
gravelly to gravelly clay with some angular to subangular cobbles, occasional
boulders, occasional rootlets. Fragments of plastic, rope, concrete, wood, cloth,
tarmacadam, brick and organic matter are recorded. At some locations the made
ground is described as brown, gravelly, clayey, fine to coarse sand with

occasional angular to subrounded cobbles, rootlets and fragments of metal, plastic
and red brick.

Due to the variability of the thickness and composition of the made ground,
further ground investigation is recommended for to provide information for use in
detailed design.

4.2.1.1 Classification

The laboratory testing for made ground is presented in Appendix C.

The Natural Moisture Content (NMC) was determined from two samples and
Atterberg limits were determined from one sample. The NMC results for the made
ground are 13% and 25%.
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The liquid limit is 38%, the plastic limit is 28% and the plasticity index is 10%.
Cohesive made ground is described as intermediate plasticity silt.

The Particle Size Distribution (PSD) test was carried out on one sample. It
recorded a fines content greater than 30% passing the 0.063mm sieve, with 30%
gravel.

4.2.1.2  Unit Weight

In accordance with BS8002:2015, a unit weight of 17kN/m? is adopted for made
ground above the groundwater table and 18kN/m?® below the groundwater table.

4.2.1.3 Standard Penetration Tests

Standard Penetration Tests (SPTs) were carried out on the made ground and the
range of SPT ‘N’ values recorded are presented in Appendix B.

The SPT ‘N’ values ranged from 4 to refusal. SPTs are typically between 4 and
24. The design SPT value for made ground is conservatively considered to be 4.
Made ground should be assessed locally for detailed design.

4.2.1.4 Undrained Shear Strength

Laboratory undrained shear strength testing was not conducted on samples of
made ground. Therefore, reference was made to Table 9 of BS5930:2015 and
Stroud and Butler (1975). The undrained shear strength has been estimated based
on the following:

e cu="T1x N (kPa) (f1 has conservatively been taken as 5kPa based on the
plasticity index test result).

The undrained shear strength (cu) is determined as 20kPa. The strength of the
made ground should be assessed locally during detailed design.

4.2.1.5 Effective Stress Parameters

Laboratory strength testing was not conducted on samples of made ground.
Therefore, reference was made to Kenney (1959).

An effective angle of shearing resistance of 30°is recommended, based on the
available plasticity index test result.

4.2.1.6 Soil Stiffness

The soil undrained stiffness (Eu) can be estimated from a relationship with
undrained shear strength. Jamiolkowski (1979) suggests a value of Eu between
200cy and 1000cu. In this case the Eu will be estimated as follows:

Ev’ =200 x cu = 4MPa

The drained stiffness (E”) can be approximated by taking 80% of this value which
leads to a value of E’ = 3MPa.
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4.3 Cohesive Deposits

4.3.1 Glacial Till Cohesive Deposits

Local glacial till is known as Dublin Boulder Clay which is a subdivision of till
derived from limestone. It is encountered at 86 No. out of 93 No. ground
investigation locations.

A general description of the glacial till is firm to very stiff, brown to grey, slightly
sandy to sandy, slightly gravelly to gravelly clay with occasional cobbles. Some
of the glacial till is described as very stiff to hard black silty stony clay.

The thickness of the glacial till is variable between 0.3 m to 20m.

4.3.1.1 Classification

The laboratory testing results for glacial till deposits are presented in Appendix B

The Natural Moisture Content (NMC) was determined for 26 No. samples and
Atterberg limits were determined for 17 No. samples. The NMC of the glacial till
cohesive deposits ranges from 8% to 43%. The average NMC for the glacial till
cohesive deposits is 14%. The average liquid limit is 32% with a minimum limit
of 5% and maximum of 44%. The average plastic limit is 18% with a minimum
limit of 5% and a maximum of 31%. The average plasticity index is 14% with a
minimum plasticity index of 8% and a maximum of 18%. Cohesive material is
described as low to intermediate plasticity clay and intermediate plasticity silt.

The PSD test was carried out for seven samples. The PSD curves for the cohesive
deposits have fines contents between 30% and 50% passing the 0.063mm sieve,
with 20% to 45% gravel.

4.3.1.2 Unit Weight

In accordance with BS8002:2015, a clay with medium undrained shear strength,
has a weight density which typically varies from 16 to 20kN/m?. A value of
18kN/m?3 is adopted.

4.3.1.3 Standard Penetration Tests

Standard Penetration Tests (SPT) were carried out on the glacial till in boreholes.
The range of SPT ‘N’ values recorded are presented in Appendix B.

The recorded SPTs values shown at the borehole logs are mostly between 8 and
refusal. Only at one historical borehole (R88/B62317) one SPT result is 4.

The design SPT value for glacial till is 10.

4.3.1.4 Undrained Shear Strength

Laboratory undrained shear strength testing was not conducted on samples of
cohesive deposits.
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Therefore, reference was made to Table 9 of BS5930:2015 and Stroud and Butler
(1975). The undrained shear strength has been estimated based on the following:

e cu=f1x N (kPa) (f1 has conservatively been taken as 5.5kPa based on the
plasticity indices)

The general undrained shear strength (cu) for the alignment is determined as
55kPa.

4.3.1.5 Effective Stress Parameters

Laboratory effective stress testing was not conducted on samples of cohesive
deposits.

Long and Menkiti (2007) report a value of 44° for the peak compressive angle of
shearing resistance (¢ 'p) for all formations of the Dublin Boulder Clay. Long and
Mentiki (2007) also report a value of 36° for the critical state angle of shearing
resistance (¢’cs). This value of ¢ cs compares favourably with the findings of
Lehane and Faulkner (1998) and Farrell and Wall (1990) who report values of
34°+1° and 35° respectively. In all cases a ¢’= OkPa is recommended.

Taking the above into account, a value of ¢'p = ¢’cs = 32° is chosen for
preliminary design.

4.3.1.6 Soil Stiffness

For stiff consolidated clays, the soil undrained stiffness (Eu) can be calculated
based on a relationship with undrained shear strength. Jamiolkowski (1979)
suggests a value of Eu between 500cu and 1000cu. In this case, the Eu is calculated
as follows:

e Eu=500xcu=27MPa

The drained stiffness (E) can be approximated by taking 80% of this value which
leads to a value of approximately 21MPa.

4.3.1.7 Insitu Stress

No in situ testing or laboratory testing in which Ko is directly or indirectly
measured was carried out as part of the ground investigations. Long & Menkiti
(2007) recommended a Ko value in the range of 1.0 to 1.5 for design. Taking the
above into account, a value of 1.5 is chosen.

4.3.2 Alluvial Deposits

Alluvial deposits are encountered at 12 No. out of 93 No. ground investigation
locations.

A general description of the alluvium is very soft to firm, brownish to grey,
slightly sandy to sandy, slightly gravelly silty clay or silty sandy gravel. Alluvium
is described as gravelly in the GSI web page.
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The thicknesses of the alluvial deposits are variable between 0.3 m to 4.5m.

4.3.2.1 Classification
The laboratory testing for alluvial deposits is presented in Appendix C.

The Natural Moisture Content (NMC) and Atterberg limits were determined for
two samples. The NMC of the alluvial deposits are 17% and 27%. The liquid
limits are 33% and 43%. The plastic limits are 21% and 33%. The plasticity
indices are 12% and 20%. Alluvial deposits are described as intermediate
plasticity clay and intermediate plasticity silt.

The PSD test was carried out on two samples. The PSD curves for the alluvial
deposits have fines contents of 35% and 50% passing the 0.063mm sieve, with
20% and 25% gravel.

4.3.2.2 Unit Weight

In accordance with BS8002:2015, a unit weight of 17kN/m? is recommended for
alluvial deposits above the groundwater table and 18kN/m? below the
groundwater table.

4.3.2.3 Standard Penetration Tests

Five Standard Penetration Tests (SPT) were carried out on the alluvial deposits in
boreholes. The range of SPT ‘N’ values recorded are presented in Appendix B.

The recorded SPTs values shown at the borehole logs are variable between 2 to 8.

The design SPT value for alluvium is conservatively considered to be 2.

4.3.2.4 Undrained Shear Strength

Laboratory undrained shear strength testing was not conducted on samples of
alluvium. Therefore, reference was made to Table 9 of BS5930:2015 and Stroud
and Butler (1975). The undrained shear strength has been estimated based on the
following:

e cu=Tf1x N (kPa) (f1 has conservatively been taken as 5.5kPa based on the
range of plasticity index test results).

The undrained shear strength (cu) is determined as 10kPa.

4.3.2.5 Effective Stress Parameters

Laboratory effective stress testing was not conducted on samples of alluvium.
Therefore, reference was made to Section 4.3.1.4 of BS8002:2015.

An effective angle of shearing resistance of 27°is recommended for alluvial
deposits based on the available plasticity index test results.
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4.3.2.6 Soil Stiffness

The soil undrained stiffness (Eu) can be calculated based on the relationship with
undrained shear strength. Jamiolkowski (1979) suggests a value of Eu between
200cu and 1000cu. In the examined case the Eu will be calculated as follows:

Ev’ =200 x cu = 2MPa

The drained stiffness (E”) can be approximated by taking 80% of this value which
leads to a value of E’ = 1.5MPa

4.3.3 Estuarine silts and clays

Estuarine silt and clay is not identified in the available ground investigation data.
It is presented in the GSI quaternary sediments map and will likely be
encountered near between intersection of Landaff Terrace and Bellevue Avenue to
Blackrock Park.

Parameters have not been determined for estuarine silt and clay because they were
not encountered in the ground investigation. This material, if encountered, will
have poor engineering qualities. Its extent and properties should be investigated
for detailed design.

4.4 Granular Deposits

4.4.1 Sand and Gravel

The sand and gravel deposits are encountered in 34 No. of 93 No. ground
investigation locations. Based on GSI Quaternary map sand and gravel deposits
are likely to be glacial material .

The description of sand and gravel deposit is brownish grey to dark grey, fine
medium dense to very coarse, gravelly fine to coarse sand or sandy gravel with
subangular to subrounded cobbles.

The thickness of the sand and gravel deposits is variable between 0.3m to 5.7m
with an average of 2m. The thickness of granular deposits is greater than 5.7m
only at one historic borehole located at the intersection of Merrion Road and
Sandymount Ave. The thickness of the glacial till granular deposit in this borehole
is 16m . However, it should be noted that this borehole is drilled with rotary core
and another cable percussive borehole in the vicinity which is drilled 15m away
only described 5m of gravel.

4.4.1.1 Classification

The laboratory testing for sand and gravel deposits is presented in Appendix B.

The Natural Moisture Content (NMC) was determined for three samples. The
NMC of the sand and gravel deposits range from 5% to 12%. The average NMC
is 7%. The Atterberg limits were determined for one sample of cohesive material
within the granular deposits. The liquid limit is 36%.
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The plastic limit is 23% and the plasticity index is 23%. Cohesive material in the
sand and gravel deposits is described as intermediate plasticity clay.

PSD testing was carried out on five samples taken from four exploratory
locations. The PSD curves for the granular deposits have 1% to 5% passing the
0.063mm sieve, with 60% to 90% gravel.

4.4.12  Unit Weight

Based on the available ground investigation results, this stratum is typically
described as gravel or sand below groundwater level. The design SPT N-value is
considered to be 10 which, according to BS5930, corresponds to a loose layer.
This leads to a y value ranging between 18kN/m?® to 21kN/m? (BS8002: 2015). A
value of 20kN/m? is adopted.

4.4.1.3 Standard Penetration Tests

In total, 27 No. Standard Penetration Tests (SPTs) were carried out on the sand
and gravel deposits in boreholes. The range of SPT ‘N’ values recorded are
presented in Appendix B.

The SPT ‘N’ values range from 10 to refusal. The preliminary design SPT value is
considered to be 10.

4.4.1.4 Effective Stress Parameters

Peck et al established a relationship between the SPT N and critical state friction
angle (¢ cvk ) for coarse grained soils. Following from that, a graph was
introduced correlating the above parameters. Several SPT tests were completed
within the sand and gravel deposits. The results ranged from 10 to refusal. An
SPT N value of 10 according to the graph mentioned above, corresponds to a

¢ cv k Of approximately 32°.

A ¢’cvk value of 32° is selected for preliminary design. Due to the nature of this
layer (coarse-grained) ¢’= OkPa
4.4.1.5 Soil Stiffness

For the estimation of the stiffness the following empirical relationship will be
used:

E" =1.5SPT N (in MPa) which leads to an E” of 15MPa.

4.4.1.6 Insitu Stress

No in situ testing or laboratory testing in which Ko is directly or indirectly
measured was carried out as part of the ground investigation.

In situ stress is determined with the approach presented in BS EN 1997-
1:2004+A1:2013.
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Ko=1-sinp=0.47*

*¢ value is presented above as ¢ cvk

4.4.2 Marine Beach Sand

The marine beach sand deposits are encountered in 10 No. of 93 No. ground
investigation locations.

The description of marine beach sand deposits is brownish grey to black, fine to
coarse, gravelly sand or sandy gravel with subangular to subrounded cobbles.

The thickness of the marine beach sand deposits is variable between 0.3m to 2.3m
with an average of 1.2m.

4.4.2.1 Classification
The laboratory testing for marine beach sand deposits is presented in Appendix C

The Natural Moisture Content (NMC) were determined for one sample. The NMC
of the marine beach sand deposits is 19%.

The PSD test was carried out for one sample. The PSD curve for the marine beach
sand has a fines content 8% passing the 0.063mm sieve, with 50% gravel.

4.4.2.2 Unit Weight

Based on the available ground investigation results, this stratum is typically
described as gravel or sand below groundwater level. The design SPT N is
considered as 10 which, according to BS5930, corresponds to a loose layer. This
leads to a y value ranging between 18kN/m? to 21kN/m? (BS8002: 2015). A value
of 20kN/m? is adopted.

4.4.2.3 Standard Penetration Tests

In total, five Standard Penetration Tests (SPTs) were carried out on the marine
beach sand deposits in boreholes. The range of SPT ‘N’ values recorded are
presented in Appendix B.

The recorded SPTs values shown at the borehole logs are variable between 8 and
refusal.

The preliminary design SPT value for alluvium is conservatively considered to be
8.

4.4.2.4 Effective Stress Parameters

Peck et al established a relationship between the SPT N and critical state friction
angle (¢ cvk ) for coarse grained soils. Following from that, a graph was
introduced correlating the above parameters. An SPT N value of 8 according to
the graph mentioned above, corresponds to a ¢ cvk Of approximately 30°.

268401-00 | Issue | 22 December 2021 | Arup Page 30



National Transport Authority Belfield / Blackrock to City Centre Core Bus Corridor Scheme
Ground Investigation Report

A ¢’cvk value of 30° is selected for preliminary design. Due to the nature of this
layer (coarse-grained) ¢’= OkPa
4.4.2.5 Soil Stiffness

For the estimation of the stiffness the following empirical relationship will be
used:

E" = 1.5 SPT N (in MPa) which leads to an E” of 12MPa.

4.4.2.6 Insitu Stress

No in situ testing or laboratory testing in which Ko is directly or indirectly
measured was carried out as part of the ground investigation.

In situ stress is determined with the approach presented in BS EN 1997-
1:2004+A1:2013

Ko=1 - sinp = 0.5*

*¢ value 1s presented above as ¢ cvk

4.5 Bedrock

Bedrock was encountered in some of the historical ground investigations. The top
of the bedrock is variable between 3m to 16m below ground level.

The bedrock is mainly described as black, fine to coarse grained, grey, limestone.

Depth to bedrock map presented in “GeoUrban Depth to Bedrock (GSI)” shows
that depth to bedrock from the surface is variable between 1m and 10m. At
specific locations, the map is usually consistent with the top of the bedrock
determined from the borehole logs.

The Proposed Scheme includes works which will only be close to the existing
ground level. The proposed retaining wall is expected to be founded on glacial till.
Therefore, derivation of design parameters for the underlying bedrock will not be
required.

4.6 Stratigraphic Profile

The stratigraphic profile for the Proposed Scheme is summarised in Table 5.

Table 5: Summary of stratigraphic profile for the Proposed Scheme

Stratum Typical Depth Typical Thickness (m)
(m BGL)

Topsoil 0.0 0.0t0 0.6

Made Ground 0.0t0 0.8 0.3t0 3.7

Glacial Till Cohesive Deposits 0.3t06.8 0.3t020

Alluvium Oto25 0.3to4.5
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Stratum Typical Depth Typical Thickness (m)
(m BGL)

Marine Beach Sand 1.2t03 0.2t02.3

Sand and Gravel Deposits 0.2t0 8 0.3t05.7

Bedrock 4108 N/A

* Esturine silts and clay is likely to be encountered Landaff Terrace and Bellevue Avenue to
Blackrock Park. Marine beach sands are localised deposits and likely to be encountered in the
vicinity of the Merrion Strand.

4.7

4.7.1

Groundwater

Summary of Groundwater Conditions

Groundwater data is presented in Table 6.

Table 6: Groundwater level data

Borehole Date Groundwater Level Standpipe / Water

(m BGL) strike/Observation

Reading

R15-CP06 24.09.2020 3.8 Standpipe
R15-CPO7A 25.09.2021 25 Standpipe
R525/59365 25.05.1971 2.7 Water Strike
R528/59371 21.05.1969 1 Water Strike
R528/59371 15.05.1969 1.8 Water Strike
R723/61223 13.09.1988 5.7 Water Strike
R723/61222 8.09.1988 5.6 Water Strike
R741/61351 25/11/1981 0.9 Ground Water Observation
R741/61346 13.11.1981 1.0 Ground Water Observation
R741/61347 08.12.198 0.8 Ground Water Observation
R741/61348 18.11.1981 15 Ground Water Observation
R888/62317 08.09.1977 3.8 Ground Water Observation
R889/62323 22.11.1990 3.6 Ground Water Observation
R890/62321 17.07.1980 2.0 Ground Water Observation
R890/62328 14.07.1980 1.2 Ground Water Observation
R891/62331 06.08.1976 1.2 Ground Water Observation
R891/62329 04.08.1976 4.9 Ground Water Observation
R891/62330 05.08.1976 1.2 Ground Water Observation
R1108/64363 11.05.1982 4.2 Ground Water Observation
R1110/64368 13.12.1989 2.1 Ground Water Observation
R1110/64370 15.12.1989 3.7 Ground Water Observation
R3468/107937 17.12.1997 44 Ground Water Observation
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Borehole Date Groundwater Level Standpipe / Water
(m BGL) strike/Observation
Reading
R3468/107938 18.12.1997 4.3 Ground Water Observation
R3468/107939 20.12.1997 4.8 Ground Water Observation

The groundwater measures listed above are the highest recorded water
groundwater depths. All groundwater measures are recorded during the site
investigation works.

Based on these groundwater measures, groundwater level for preliminary design
should be taken as 1m below ground level.
4.8 Summary of Preliminary Design Parameters

A summary of the preliminary design parameters for each stratum is presented in
Table 7.

Table 7: Summary of Preliminary Design Parameters

v Cu (0} c Eu E
Stratum

(KN/m3) (kPa) | (® (kPa) (MPa) (MPa)
Topsoil No geotechnical parameters will be provided for this layer.
Made Ground 18 20 30 0 4 3
Glacial Till
Cohesive 18 55 32 0 27 21
Deposits
Alluvial 18 10 27 |0 2 15
Deposits
Marine Beach
sand 20 N/A 30 0 N/A 15
Sand and
Gravel Deposits 20 N/A 32 0 NiA 15
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5 Geotechnical Risk Register

This geotechnical risk register in Appendix F has been completed based on
available existing information including that gained from compilation of this GIR.

It highlights the geotechnical risks and the consequence of those risks occurring.
It contains proposed measures to mitigate the risks.

It does not cover health and safety risks unless specifically related to the
geotechnical works. Risk control measures will, whenever possible, reduce all
risks to an acceptable ‘low’ level.

The following risk ratings have been adopted:
Low Risk (LOW): No action required by Designer or Contractor

Medium Risk (MED): Action required unless good reason not to e.g. design
change or construction mitigation measure

High Risk (HIGH): Action required e.g. design change

Geotechnical Risk Register is given in Appendix F.
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In-Situ Testing Figures
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Laboratory Testing Figures
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1.0 Preamble

On the instructions of Arup, a site investigation was carried out by Ground Investigations Ireland Ltd.,
between September and November 2020 at the site of the proposed bus corridor along Route 15: Blackrock
to Merrion.

2.0 Overview

2.1. Background

It is proposed to construct a new Bus Connects Core Bus Corridor on several commuter routes into Dublin

City Centre. Route 15 is proposed to run between Blackrock and Merrion.

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:

¢ Visit project site to observe existing conditions

e Carry out 2 No. Trial Pits to a maximum depth of 2.90m BGL

e Carry out 6 No. Cable Percussion boreholes to a maximum depth of 7.50m BGL
e Installation of 3 No. Groundwater monitoring wells

e Geotechnical & Environmental 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 were 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. Trial Pits

The trial pits were excavated using a 3T excavator at the locations shown in the exploratory hole location
plan in Appendix 1. The locations were checked using a CAT scan to minimise the potential for encountering
services during the excavation. The trial pits were sampled, logged and photographed by a Geotechnical
Engineer/Engineering Geologist prior to backfilling with arisings. Notes were made of any services,
inclusions, pit stability, groundwater encountered, and the characteristics of the strata encountered and are

presented on the trial pit logs which are provided in Appendix 2 of this Report.

3.3. Cable Percussion Boreholes

The Cable Percussion Boreholes were drilled using a Dando 2000 drilling rig with regular in-situ testing and
sampling undertaken to facilitate the production of geotechnical logs and laboratory testing.

The standard method of boring in soil for site investigation is known as the Cable Percussion method. It
consists of using a Shell in non-cohesive soils and a clay cutter in cohesive soils, both operated on a wire
cable. Very hard soils, boulders and other hard obstructions are broken up by chiselling and the fragments
removed with the Shell. Where ground conditions made it necessary, the borehole was lined with 200mm
diameter steel casing. While the use of the Cable Percussion method of boring gives the maximum data
on soil conditions, some mixing of laminated soil is inevitable. For this reason, thin lenses of granular
material may not be noticed. Disturbed samples were taken from the boring tools at suitable depths, so
that there is a representative sample at the top of each change in stratum and thereafter at regular intervals
down the borehole until the next stratum was encountered. The disturbed samples were then sealed and
sent to the laboratory where they were visually examined to confirm the description of the relevant strata.
Standard Penetration Tests were carried out in the boreholes. The results of these tests, together with the
depths at which the tests were taken are shown on the accompanying borehole records. The test consists
of a thick wall sampler tube, 50mm external diameter, being driven into the soil by a monkey weighing
63.5kg and with a free drop of 760mm. For gravels and glacial till the driving shoe was replaced by a solid
60° cone. The Standard Penetration Test number referred to as the ‘N’ value is the number of blows

required to drive the tube 300mm, after an initial penetration of 150mm. The number gives a guide to the



consistency of the soil and can also be used to estimate the relative strength/density at the depth of the
test and also to estimate the bearing capacity and compressibility of the soil. The cable percussion borehole
logs are provided in Appendix 3 of this Report. R15-CP01 was not carried out as permission to access the

site was not given.

3.4. Surveying

The exploratory hole locations have been recorded using a Trimble R10 GNSS System which records the
coordinates and elevation of the locations to ITM or Irish National Grid as required by the project
specification. The coordinates and elevations are provided on the exploratory hole logs in the appendices
of this Report.

3.5. Groundwater Monitoring Installations

Groundwater monitoring installations were installed upon the completion of the boreholes to enable
sampling and the determination of the equilibrium groundwater level. The typical groundwater monitoring
installation consists of a 50mm HDPE slotted pipe with a pea gravel response zone and bentonite seal
installed to the Engineers specification. The standpipe is 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.

3.6. 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.

Environmental & Chemical testing as required by the specification, including the Engineers Ireland Suite E,
organic matter content, pH, chloride 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),
hydrometer will be carried out in NMTL’s Geotechnical Laboratory in Carlow.

The results of the laboratory testing are included in Appendix 4 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 are generally comprised;

e Topsoll

e Surfacing

e Made Ground

e Cohesive Deposits

e Granular Deposits

TOPSOIL: Topsoil was encountered in R15- TP01 and TP02 and in R15-CP04 and CP05 and was present
to a maximum depth of 0.6m BGL.

SURFACING: Concrete surfacing was encountered in R15-CP02 to and R15-CP03 to a depth of 0.20m
BGL and 0.40m BGL respectively

MADE GROUND: Made Ground deposits were encountered beneath the Topsoil/Surfacing or from ground
level in each of the exploratory holes apart from R15-CP04. Where the bottom of the Made Ground was
reached it was present to depths of between 1.0m and 2.6m BGL. These deposits were described generally
as brown or greyish brown sandy gravelly CLAY with some cobbles and boulders and occasional pieces of
concrete, red brick, glass and plastic etc. Occasional granular layers were present within these Made

Ground deposits.

COHESIVE DEPOSITS: Cohesive deposits were encountered beneath the Made Ground or Topsoil and
were described typically as brown slightly sandy gravelly CLAY with occasional cobbles and boulders
overlying a stiff grey or dark grey sandy gravelly CLAY with occasional cobbles and boulders. The
secondary sand and gravel constituents varied across the site and with depth, with granular lenses
occasionally present in the glacial till matrix. A layer of firm dark greyish brown slightly gravelly sandy clayey
SILT with some organics and shell fragments was also encountered in R15-CP06. The strength of the
cohesive deposits varied greatly across the site. These deposits had some, occasional or frequent cobble

and boulder content where noted on the exploratory hole logs.



GRANULAR DEPOSITS: A layer of loose greyish brown silty fine to coarse SAND with some shells was

encountered in R15-CP07A. Based on the SPT N values the deposits are loose.

4.2. Groundwater

Groundwater strikes are noted on the exploratory hole logs where they occurred and where possible drilling
was suspended for twenty minutes to allow the subsequent rise in groundwater to be recorded. 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 tide, time of year,
rainfall, nearby construction and other factors. For this reason, standpipes were installed in R15-CP05,

CP06 and CPO07A 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 low to intermediate
plasticity. The Particle Size Distribution tests confirm that generally the cohesive deposits are well-graded
with percentages of sands and gravels ranging between 58.1% and 49.0% generally with fines contents of
33 to 50.3%.

The Particle Size Distribution tests confirm that generally the granular deposits are well-graded with
percentages of silt/clay typically between 7.7% and 36.7% with a gravel/sand content of typically 63.1% to
82%.

4.3.2. Chemical Laboratory Testing

The pH and sulphate testing carried out indicate that pH results are near neutral and that the water-soluble
sulphate results is low when compared to the guideline values from BRE Special Digest 1:2005. The

samples tested classify the soil as a Design Sulphate Level DS-1.

4.3.3. Environmental Laboratory Testing

Twenty-five samples were analysed for a Suite of testing specified by ARUP based on suite E according to
Engineers Ireland.

The possibility for contamination, not revealed by the testing undertaken should be borne in mind
particularly where Made Ground deposits are present, or the previous site use or location indicate a risk of

environmental variation.

The results from the completed laboratory testing are included in Appendix 4 of this report.



APPENDIX 1 - Site Location Plan
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APPENDIX 2 — Trial Pit Records




. . Site Trial Pit
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R15-TP01
= www.gii.ie -
Machine : 3T Tracked Excavator| pimensions Ground Level (mOD) | Client Job
[ 1.60m (L) x 0.30m (W) x 2.30m (D) ) . Number
Method : Trial Pit 3.88 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
19/11/2020
719906 E 730577.2 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests | Depth Field Records (mOD) .(m) Description Legend &®
(m) (Thickness) =
r (0-1(%) Brown slightly sandy gravelly TOPSOIL with occasional
3.78 |- A || rootlets ‘
L (0.30) | MADE GROUND: Greyish brown sandy clayey angular to
— subrounded fine to coarse Gravel with some angular to
r subrounded cobbles, rootlets and occasional fragments of
3.48 L 0.40 "‘ concrete, fabric, plastic and red brick ‘
0.50 EN L MADE GROUND: Greyish brown slightly sandy gravelly
0.50 T — Clay with some angular to subrounded cobbles, occasional
r boulders, rootlets and occasional fragments of red brick
C and wood. Gravel is angular to subangular fine to coarse
1.00 B L
1.00 T - (1.40)
1.50 EN L
2.08 - 1.80 MADE GROUND: Greyish brown sandy clayey angular to
Fast seepage(1) at 1.90m. - subangular fine to coarse Gravel with frequent angular to V1
r subangular cobbles
2.00 B - (0.50)
2.00 T O
158 230
2.30 EN r Complete at 2.30m
Plan Remarks

Trial pit terminated at 2.30m BGL upon encountering of groundwater

Trial pit stable
Groundwater encountered at 1.90m BGL as fast seepage
Trial pit backfilled upon completion

Scale (approx) Logged By

1:25 PC

Figure No.

9754-07-20.R15-TPQ

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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. . Site Trial Pit
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R15-TP02
= www.gii.ie -
Machine : 3T Tracked Excavator| pimensions Ground Level (mOD) | Client Job
[ 1.50m (L) x 0.30m (W) x 2.40m (D) . . Number
Method : Trial Pit 5.10 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
19/11/2020
720571.1 E 730051.4 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Brown slightly sandy slightly gravelly TOPSOIL with
O (0.20) | oecasional rootlets
4.90 — 0.20 - - -
L MADE GROUND: Greyish brown slightly sandy gravelly
— Clay with some angular to subrounded cobbles, occasional
r boulders, rootlets and occasional fragments of ceramic,
O glass, plastic, red brick and wood. Gravel is angular to
L subrounded fine to coarse
0.50 EN -
0.50 T C (0.90)
1.00 B L
1.00 T 400~ 110 " ADE GROUND: Grey slightly sandy gravelly Clay with
— some angular to subrounded cobbles, occasional boulders
r and occasional fragments of ceramic, glass, metal, plastic,
O red brick and wood. Gravel is angular to subrounded fine to
% coarse
1.50 EN L
L (1.30)
2.00 B L
2.00 T O
270~ 240
240 EN r Complete at 2.40m
Plan . . . . . . . . . | Remarks
Trial pit terminated at 2.40m BGL due to side wall collapse
Trial pit unstable; side wall collapse below 1.30m BGL
No groundwater encountered during excavation
Trial pit backfilled upon completion
Scale (approx) Logged By Figure No.
1:25 PC 0754-07-20.R15-TPQ

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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APPENDIX 3 — Cable Percussion Borehole Records




. . Site Borehole
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R15-CP02
= www.gii.ie -
Machine : Dando 2000 Casing Diameter Ground Level (mOD) | Client Job
. . . Number
Method : Cable Percussion 200mm cased to 0.70m 6.68 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
06/11/2020
720747.3 E 7298519 N Ground Investigations Ireland 17
Depth Casing | Water . Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ®©
(m) (m) (Thickness) =
= (020
6.48 £ (0_2 CONCRETE. RGN
E MADE GROUND: Brown sandy gravelly Clay.
E (0.50)
5985 070
= Complete at 0.70m
Remarks

Borehole terminated at 0.70m BGL due to presence of services.
Borehole cannot be moved to adjacent location due to services, cannot drill in carriageway.

No groundwater encountered.

Borehole backfilled and footpath reinstated

Scale Logged
(approx) | By

1:50 Tmcl

Figure No.
9754-07-20.R15-CP02

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Borehole
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R15-CP03
= www.gii.ie -
Machine : Dando 2000 Casing Diameter Ground Level (mOD) | Client Job
. ) . Number
Method : Cable Percussion 200mm cased to 4.50m 10.67 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
05/11/2020
720998.3 E 729671.7 N Ground Investigations Ireland 17
Depth Casing | Water . Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ®©
(m) (m) (Thickness) =
1057 040
= 020 [ CONCRETE. ‘
10.37 E 0.3 [ MADE GROUND: Grey very sandy angular to sub-angular []:-
1027 0.40 [ fine to coarse Gravel.
0.50 EN = .
- (0-40) CONCRETE.
9.87 0.80
E MADE GROUND: Grey very sandy angular to sub-angular
1.00-1.45 SPT(C) N=23 2.2/3.4,511 E fine to coarse Gravel.
1-88 $ E (0.90) | MADE GROUND: Brownish grey slightly sandy gravelly
: E Clay with occasional fragments of glass.
1.50 EN =
8.97 = 1.70 Stiff brown slightly sandy gravelly CLAY with occasional ey
E subangular to subrouded cobbles. ,gﬁ“%
= oy
2.00-2.45 SPT(C) N=19 1,3/3,5,5,6 == *;'LUO"F
2.00 B E ’09‘7‘0’ ]
2.00 T E EREEY
= 2E
2.50 EN E Ry X
= =
E (230 Iyt
E 6 UL
3.00-3.45 SPT(C) N=17 1,2/3,3,5,6 = =0 L
3.00 B E '_'o‘ L
3.00 T E & oz a|
c P
3.50 EN = ._:0._01}{,'
E eyeteav
= iJ_“(o.;;
6.67 F— 4.00 - - - e
4.00-4.45 SPT(C) 50/295 2,3/5,6,7,32 657 & 4,10 | Very stiff brown slightly sandy gravelly CLAY with Fo T
4.00 B e ’ occasional subangular to subrounded cobbles.
4.00 T E Obstruction: Large boulder or rockhead
;* Refusal at 4.50m
Remarks
Borehole complete at 4.50mBGL. (aggﬂ,ex) Iéc;gged
No groundwater encountered.
Borehole backfilled and footpath reinstated
Chiselling from 4.50m to 4.50m for 1 hour. 1:50 Tmcl
Figure No.
9754-07-20.R15-CP03

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Borehole
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R15-CP04
= www.gii.ie -
Machine : Dando 2000 Casing Diameter Ground Level (mOD) | Client Job
. ) . Number
Method : Cable Percussion 200mm cased to 4.50m 22.98 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
30/10/2020
721976.2 E 728860.3 N Ground Investigations Ireland 17
Depth Casing | Water . Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ®©
(m) (m) (Thickness) =
= TOPSOIL
= (0.60)
0.50 EN 2238 060 ISt brown very gravelly CLAY with angular cobbles of o LT
E limestone n '"0%
= - %:Q'
1.00-1.15 SPT(C) 50/0 19,6/50 F 'OE‘,&‘;’.
1.00 B = ERIY
1.00 T E (150 =2
F 5 X
1.50 EN E 5 E‘QT
= M
E & Pue
- =2
- il S g o
388 215 SPT(C) 5010 25/50 2088 E 210 —‘ Obstruction: Large boulder or rockhead |
2.00 T :: Refusal at 2.10m
Remarks
Borehole complete at 2.10m BGL. (aggﬂ,ex) Iéc;gged
No groundwater encountered.
Chiselling from 2.00m to 2.10m for 1 hour.
1:50 JD
Figure No.
9754-07-20.R15-CP04

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Borehole
Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R15-CP05
= www.gii.ie -
Machine : Dando 2000 Casing Diameter Ground Level (mOD) | Client Job
i . X Number
Method : Cable Percussion 200mm cased to 4.30m 3.18 National Transport Authority 9754-07-20
Location es Project Contractor Sheet
04/11/2020
719872.2 E 730641.6 N Ground Investigations Ireland 17
Depth Casing | Water . Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ® | Instr
(m) (m) (Thickness) E
298 = (0-22(%) Brown slightly sandy slightly gravelly TOPSOIL.
E MADE GROUND: Greyish brown slightly sandy
£ slightly gravelly Clay with fragments of red brick.
0.50 EN = (0.80)
218 F—  1.00 . : :
1.00-1.45 SPT(C) N=3 1,1/2,0,1,0 j Very soft brownish grey slightly sandy slightly
1.00 B = gravelly silty CLAY.
1.00 T E
1.50 EN =
£ (1.80)
2.00-2.45 SPT(C) N=2 1,0/0,1,0,1 E
2.00 B =
2.00 T E 2
= i
2.50 EN E ey
= e
0.38 E 280 Stiff grey slightly sandy graveIIy silty CLAY with ?DZEZE
3.00-3.45 SPT(C) N=27 1,3/3,7.8.9 ? occasional angular cobbles. @%C‘ZOZZZ
3.00 B E ;ﬂwj
3.00 T = (120) s
3.50 EN = R
E ot
. 082 F— 400 |4 :
4.00-4.07 SPT(C) 50*/70 50/ E Stiff dark grey slightly sandy gravelly CLAY.
4.00 B E (0.30)
4.00 T 112 E 430 —‘ Obstruction: Large boulder or rockhead
? Refusal at 4.30m
Remarks
Borehole completed at 4.30m BGL. (aggﬂ,ex) Iéc;gged
No groundwater encountered.
Standpipe intalled. Slotted pipe withgravel surround from 3.8m BGL to 2.3m BGL. Plain pipe with bentonite surround from 2.3m BGL to GL,
finished with a raised cover. 1:50 Tmcl
Chiselling from 4.00m to 4.30m for 1.5 hours.
Figure No.
9754-07-20.R15-CP05

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Borehole
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R15-CP06
= www.gii.ie -
Machine : Dando 2000 Casing Diameter Ground Level (mOD) | Client Job
. . . Number
Method : Cable Percussion 200mm cased to 3.80m 3.32 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
24/09/2020
719968.6 E 730567.8 N Ground Investigations Ireland 17
Depth Casing | Water i Level Depth . g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ® | Instr
(m) (m) (Thickness) E
E MADE GROUND: Brown slightly sandy gravelly
E Clay with red brick, yellow brick and mortar
E fragments
0.50 B =
0.50 EN E
1.00 B =
1.20-1.65 SPT(C) N=4 3,3/11,1,1,1 E (260
1.50 B =
1.50 EN E
2.00-245 | SPT(C)N=3 1,111,1,0,1 =
2.00 B E
= =
2.50 B 0.72 = 260 Firm dark greyish brown slightly gravelly sandy %}'@g
2.50 EN E Y ; 3
= clayey SILT with some organics and shell ez
E fragments. ey
3.00 B Water strike(1) at E e
3.00m, rose to — (1.20) s
2.50m in 20 mins. = rge ]
3.00-3.45 SPT(C) N=14 1,2/12,3,4,5 £ I
3.50 B } e
50 = 048 380 i
s E =7 [ Obstruction: Large boulder or rockhead
? Refusal at 3.80m
Remarks Lo I . . Scale | Logged
Standpipe installed. Slotted pipe with pea gravel surround from 3.80m to 2.50m BGL. Plain pipe with bentonite surround from 2.50m BGL to GL, (approx) | By
finished with a raised cover.
Borehole completed at 3.80m BGL.
Groundwater encountered at 3.80m BGL. 1:50 JS
Chiselling from 3.80m to 3.80m for 1 hour.
Figure No.
9754-07-20.R15-CP06

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Borehole
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R15-CP07
= www.gii.ie -
Machine : Dando 2000 Casing Diameter Ground Level (mOD) | Client Job
. ) . Number
Method : Cable Percussion 200mm cased to 1.60m 3.02 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
24/09/2020
720007.7 E 730606.6 N Ground Investigations Ireland 17
Depth Casing | Water . Level Depth e g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ®©
(m) (m) (Thickness) =
E MADE GROUND: Brown slightly sandy gravelly Clay with
E occasional sub-angular to sub-rounded cobbles and mortar,
E wood, rootlets and red brick fragments
0.50 B E (1.10)
1.00 B 1.92 :: 1.10 MADE GROUND: Brown slightly sandy gravelly Clay with
1.20-1.65 SPT(C) N=17 3,2/4,4,5.4 E (0.50) mortar and red brick fragments.
150 B 142 E 1.60 ]| Obstruction: Large boulder or rockhead
:: Refusal at 1.60m
Remarks
Borehole completed at 1.60m BGL. (aggﬂ,ex) Iéc;gged
No groundwater encountered.
Chiselling from 1.60m to 1.60m for 1 hour.
1:50 JS
Figure No.
9754-07-20.R15-CP0O7

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Borehole
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R15-CPO7A
= www.gii.ie -
Machine : Dando 2000 Casing Diameter Ground Level (mOD) | Client Job
Numb
Method : Cable Percussion 200mm cased to 7.50m 3.07 National Transport Authority 97:;?0:_"20
Location ates Project Contractor Sheet
25/09/2020
719997.4 E 730610.1 N Ground Investigations Ireland 17
Depth Casing | Water i Level Depth . g
(m) Sample / Tests | Depth | Depth Field Records (mOD) .(m) Description Legend ® | Instr
(m) (m) (Thickness) E
E MADE GROUND: Brown slightly sandy gravelly
E Clay with occasional sub-angular cobbles, red
E brick and mortar fragments.
0.50 B =
0.50 EN = (130
1.00 B =
1.20-1.65 SPT(C) N=11 1,2/2,2,3,4 S 1.30 Mot grey slightly sandy gravelly Clay (possible
— made ground)
1.50 B =
1.50 EN E
= (1.20)
2.00-2.45 SPT(C) N=6 1,111,1,2,2 E
2.00 B E
. 057 — 250 : . . S
2.50 B Water strike(1) at E (0.2?} Soft to firm greyish brown slightly gravelly sandy g;%?i:%
2.50 EN 2.50m, no rise 0.37 & 2.7 N clayey SILT ‘ g-;-gofo
after 20 mins. E - . [oase
E Loose greyish brown silty fine to coarse SAND [¥ec]
3.00-3.45 SPT(C)N=8 2,3/3,2,2,1 = with some shells. e
3.00 B = 3o
= (1.20) ;j
e o
3.50 B } e
3.50 EN E 5
-0.83 3.90 . - H
E— Very stiff grey slightly sandy gravelly CLAY.
4.00-445 | SPT(C)N=35 5,6/7,8,9,11 e y stilt grey sfightly sandy gravely
4.00 B Water strike(2) at =
.10m. E
4.50 B E
5.00-5.45 SPT(C) N=50 6,8/11,14,16,9 =
5.00 B = (2.60)
5.50 B o
6.00-6.35 SPT(C) 50/200 9,11/14,17,19 e
6.00 B -
6.50 B -3.43 = 6.50 Very stiff slightly sandy gravelly CLAY with &:O_ag
= occasional sub-rounded cobbles and boulders. f Owﬁ'
(100 *035_?‘
7.00-7.35 | SPT(C)50/200 10,14/18,20,12 — (1.00) £
7.00 B = {5750
= oo
443 750 el
7.50 B e ' —‘ Obstruction: Large boulder or roackhead ‘
:: Refusal at 7.50m
Remarks ) ) . . . - . . Scale Logged
Slotted standpipe with pea gravel surround from 7.50m to 4.00m BGL, plain pipe with bentonite seal from 2.50m BGL to GL, finished with a raised (approx) | By
cover.
Borehole terminated due to boulders at 7.50m BGL.
Groundwater encountered at 2.50m BGL and 4.10m BGL. 1:50 JS
Chiselling from 7.50m to 7.50m for 1 hour.
Figure No.

9754-07-20.R15-CPO7A

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



APPENDIX 4 — Laboratory Testing




National Materials Testing Laboratory Ltd.

SUMMARY OF TEST RESULTS

Particle Index Properties Bulk Cell Undrained Triaxial Tests Lab
BH/TP Depth sample | Moisture | Density | <425um LL PL Pl Density | Presssure | Compressive | Strain at Vane Remarks
No m No. % Mg/m3 % % % % Mg/m3 kPa Stress kPa Failure % kPa
R15-CP03 2.0 B 14.5 59.4 33 19 14
R15-CP03 4.0 B 14.6 63.2 35 18 17
R15-CP05 2.0 B 16.9 64.0 35 21 14
R15-CP05 4.0 B 12.8 53.1 31 16 15
R15-CP06 2.5 B 24.9 54.2 38 28 10
R15-CP06 3.0 B 42.9 66.8 44 31 13
R15-CPO7A 2.5 B 26.8 67.8 43 30 12
R15-CPO7A 3.5 B 19.1 46.0 28 Non Plastic
R15-CPO7A 4.5 B 10.9 61.0 29 16 13
R15-CPO7A 7.0 B 12.6 43.9 25 15 10
NMTL Notes : Job ref No. NMTL 3326 Gll Project 1D:|9754-07-20
1. All BS tests carried out using preferred (definitive) method unless otherwise stated. [Location Bus Connect Routes

Revision-02




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 »
|1
50.000 100.0 90.0 ‘,/
37.500 96.7 T
L
28.000 95.3 80.0 vl
20.000 93.1 < 700 //
14.000 91.6 o L1
E //
10.000 88.4 » 600 =
© /
6.300 85.5 . 550 o
p .
5.000 82.8 =) L
8 au
3.350 79.6 c 400 >
[+]
2.000 73.6 e -
g 30.0
1.180 68.2 a ',,/
0.600 62.2 20.0 A
//
0.425 59.4 10.0 ]
0.300 56.6
0.212 53.7 0.0
0.150 50.6 0.001 0.01 0.1 1 10 100 1000
0.063 43.2 Sieve Size mm
0.051 41.4
0.037 37.6
0.019 32.2 Percentage Particle Size
0.010 25.7 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.007 23.1 Silt Sand Gravel
0.005 19.9 11.0 32.2 30.4 26.4 0.0 0.0
0.004 17.0
0.002 11.0 Sample Description Brown slightly gravelly slightly sandy silty CLAY Project No. NMTL 3326
NM BH/TP No. R15-CP03
TL Project Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 15/12/2020|Depth 2.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 p=
50.000 100.0 1
90.0 ”
37.500 100.0 | 41
28.000 99.4 80.0 —
20.000 97.0 < 700
14.000 96.3 =] ’/’
[=
10.000 93.8 3 60.0 r—
6.300 87.4 £ g0 e
5.000 84.4 > 1]
) |~
3.350 81.6 e 400
o
2.000 76.4 5 300 i
1.180 713 o 1T
0.600 65.8 20.0 =
0.425 63.2 10.0
0.300 60.5
0.212 57.7 0.0
0.150 54.8 0.001 0.01 0.1 1 10 100 1000
0.063 47.2 Sieve Size mm
0.053 45.5
0.038 42.9
0.019 37.7 Percentage Particle Size
0.010 30.2 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.007 27.4 Silt Sand Gravel
0.005 25.1 17.0 30.2 29.1 23.6 0.0 0.0
0.004 21.9
0.002 17.0 Sample Description Brown slightly gravelly slightly sandy silty CLAY Project No. NMTL 3326
NM BH/TP No. R15-CP03
TL Project Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 15/12/2020|Depth 4.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 41/
50.000 100.0 90.0 y
37.500 92.6 AT
//
28.000 91.0 80.0 %
20.000 89.7 £ 00 o
14.000 89.5 o 11
£ 600 P el
10.000 87.8 2 : /
6.300 84.1 o 550 | L
p .
5.000 82.2 =)
£ 400 -l
3.350 79.7 § . /
2.000 75.3 5 300 :
1.180 70.9 e B
20.0
0.600 66.2 A
0.425 64.0 10.0
0.300 61.8
0.212 59.4 0.0
0.150 56.9 0.001 0.01 0.1 1 10 100 1000
0.063 50.3 Sieve Size mm
0.052 47.9
0.037 43.9
0.019 375 Percentage Particle Size
0.010 31.6 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.007 28.1 Silt Sand Gravel
0.005 24.9 15.8 34.5 24.9 24.7 0.0 0.0
0.004 22.2
0.002 15.8 Sample Description Brown slightly gravelly slightly sandy silty CLAY Project No. NMTL 3326
NM BH/TP No. R15-CP05
TL Project Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 15/12/2020|Depth 2.0m




NMTL Ltd

Determination of Particle Size Distribution

Sieve %
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 97.3 100.0 "
50.000 90.1 90.0
37.500 83.2
28.000 81.0 80.0 =
_— //
20.000 80.8 < 700 - o
14.000 80.5 o L
£ ]
10.000 77.9 » 600
© 11
6.300 72.4 o 50.0 .
o : =
5.000 70.3 o
3.350 68.4 € 400 pZ
3 d
2.000 64.3 5 300 L1
1.180 60.1 o
0.600 55.4 20.0
0.425 53.1 10.0
0.300 50.7
0.212 48.1 0.0
0.150 441 0.001 0.1 10 100 1000
0.063 35.2 Sieve Size mm
0.054 33.7
0.039 30.6
0.020 24.3 Percentage Particle Size
0.010 20.1 Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 17.5 Sand Gravel
0.005 15.0 29.1 329 2.7 0.0
0.004 13.3
0.002 10.9 Sample Description Brown/grey slightly sandy slightly gravelly silty CLAY Project No. NMTL 3326
NM BH/TP No. R15-CP05
TL Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Approved Bc Date sample tested 15/01/1900|Depth 4.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 /
50.000 100.0 90.0 —
37.500 100.0 //
28.000 100.0 80.0 ”
— //
20.000 91.6 < 700
14.000 90.4 >
‘s 60.0 .
10.000 85.0 2 ///
6.300 79.3 . 5o
o : e
5.000 76.5 o /
3.350 74.3 ‘g 40.0 p
< al
2.000 69.2 5 300 g
1.180 64.0 o //
0.600 57.7 20.0 T
/'
0.425 54.2 10.0 | of
0.300 50.5 -
0.212 46.8 0.0
0.150 421 0.001 0.01 0.1 1 10 100 1000
0.063 33.0 Sieve Size mm
0.054 31.4
0.038 29.5
0.020 24.2 Percentage Particle Size
0.010 18.6 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.007 15.5 Silt Sand Gravel
0.005 12.8 7.1 25.9 36.2 30.8 0.0 0.0
0.004 10.0
0.002 7.1 Sample Description Dark grey slightly gravelly slightly sandy silty CLAY Project No. NMTL 3326
NM BH/TP No. R15-CP06
TL Project Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020|Depth 2.50m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 4
50.000 100.0 90.0 A
37.500 100.0 LT
e
28.000 100.0 80.0 =g
20.000 94.4 < 700 Bt
14.000 93.1 o d
£ 600 /]
10.000 89.0 o . 7
©
6.300 85.2 % 50.0 /
5.000 83.5 g J
3.350 81.6 e 400 b
o
2.000 78.5 5 300
1.180 74.8 o L
0.600 69.9 20.0 /
0.425 66.8 10.0 s L
0.300 62.8 ——11
0.212 57.9 0.0
0.150 188 0.001 0.01 0.1 1 10 100 1000
0.063 35.3 Sieve Size mm
0.055 31.4
0.040 27.4
0.021 19.1 Percentage Particle Size
0.011 12.5 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 9.8 Silt Sand Gravel
0.006 7.4 4.0 31.4 43.1 21.5 0.0 0.0
0.004 5.8
0.002 4.0 Sample Description Brown/dark grey slightly gravelly sandy clayey SILT Project No. NMTL 3326
NM BH/TP No. R15-CP06
TL Project Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020|Depth 3.0m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5

125.000 100.0

75.000 100.0

63.000 100.0 100.0 »

50.000 100.0 90.0 _—1"

37.500 96.7 AT

28.000 94.0 80.0

20.000 92.2 g 70.0 - anl

14.000 91.9 o -

10.000 89.7 3 60.0 /

6.300 87.7 % 50.0 Ve

5.000 85.6 > )

3.350 83.6 e 400 %

2.000 79.9 5 300 . a

1.180 75.6 o ]

0.600 70.6 20.0 /‘/

0.425 67.8 10.0 Pa

0.300 64.7 1

0.212 60.8 0.0

0.150 521 0.001 0.01 0.1 1 10 100 1000

0.063 36.7 Sieve Size mm

0.057 33.6

0.041 28.3

0.021 20.8 Percentage Particle Size

0.011 14.0 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder

0.008 11.3 Silt Sand Gravel

0.006 9.1 4.2 32.5 43.2 20.1 0.0 0.0

0.004 7.2

0.002 4.2 Sample Description Dark brown slightly gravelly sandy clayey SILT Project No. NMTL 3326

NM BH/TP No. R15-CPO7A
TL Project Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020|Depth 2.50m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 89.7 100.0
50.000 84.2 90.0 /
37.500 70.5 /
28.000 65.1 80.0
20.000 62.2 < 700
14.000 62.0 o |+
[=
10.000 59.6 @ 600 B
© 411
6.300 55.8 . 50 L —
Q ) L
5.000 54.3 o //*"‘
3.350 52.5 ‘g 40.0 7
o
2.000 49.8 5 300 /
1.180 48.1 a /
0.600 46.8 20.0 y
Y/
0.425 46.0 10.0
0.300 45.0 11
0.212 37.8 0.0
0.150 29.5 0.001 0.01 0.1 1 10 100 1000
0.063 7.7 Sieve Size mm
0.060 6.9
0.042 5.7
0.021 4.4 Percentage Particle Size
0.011 3.3 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 2.9 Silt Sand Gravel
0.006 2.7 2.3 5.4 42.2 39.8 10.3 0.0
0.004 2.6
0.002 2.3 Sample Description Grey silty gravelly SAND Project No. NMTL 3326
NM BH/TP No. R15-CPO7A
TL Project Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020|Depth 3.50m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 A
/'
50.000 100.0 90.0 -
37.500 98.9 el
-
28.000 96.3 80.0 pr
~ pd
20.000 94.4 < 700 Hor
14.000 94.2 o 1T
£ bt
10.000 91.6 » 600 >
©
6.300 85.7 . 500 e
5.000 83.4 > L]
3.350 79.4 £ 400 %8
3 A
2.000 74.5 2
o 300 -
1.180 69.2 a ]
0.600 63.7 20.0 wans
"/
[
0.425 61.0 10.0 ]
0.300 58.2
0.212 55.3 0.0
0.150 516 0.001 0.01 0.1 1 10 100 1000
0.063 43.5 Sieve Size mm
0.054 40.3
0.039 35.3
0.020 28.8 Percentage Particle Size
0.011 23.0 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 20.9 Silt Sand Gravel
0.005 17.4 115 32.1 30.9 25.5 0.0 0.0
0.004 15.0
0.002 11.5 Sample Description Dark grey slightly gravelly slightly sandy silty CLAY. Project No. NMTL 3326
NM BH/TP No. R15-CPO7A
TL Project Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020|Depth 4.50m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 91.2 100.0
50.000 87.6 90.0 .
37.500 80.8 %
28.000 73.6 80.0 7
20.000 68.1 < /
s 70.0 “
14.000 67.9 g) ',/'
10.000 66.3 g 60.0 P
6.300 62.7 . 550 ]
5.000 60.3 S | LT
S L
3.350 57.6 e 400
o pEs
2.000 53.5 5 300 1]
1.180 49.7 o //
0.600 45.8 20.0 e
111
0.425 43.9 10.0 1
0.300 42.2
0.212 40.3 0.0
0.150 383 0.001 0.01 0.1 1 10 100 1000
0.063 33.0 Sieve Size mm
0.053 31.6
0.038 29.2
0.020 24.5 Percentage Particle Size
0.010 18.4 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.007 16.0 Silt Sand Gravel
0.005 14.8 10.1 22.9 20.5 37.6 8.8 0.0
0.004 13.0
0.002 10.1 Sample Description Dark grey slightly sandy gravelly silty CLAY. Project No. NMTL 3326
NM BH/TP No. R15-CPO7A
TL Project Bus connect Route 15 Gll Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020|Depth 7.0m
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Eight samples were received for analysis on 30th September, 2020 of which eight were scheduled for analysis. Please find attached our Test Report
which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the

Ground Investigations Ireland

Catherinestown House
Hazelhatch Road
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Status :

Issue :

John Duggan

21st October, 2020
9754-07-20

Test Report 20/13374 Batch 1
Bus Connects Route 15

30th September, 2020

Final report
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scope of any accreditation, and all results relate only to samples supplied.

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.
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Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13374
EMT Sample No. 1-3 4-6 79 10-12 13-15 16-18 19-21 22-24
Sample ID| R15-CP06 | R15-CP06 | R15-CP06 | R15-CP06 | R15-CPO7 | R15-CPO7 | R15-CPO7 [ R15-CPO7
00 £S0 220 220 00 220 220 SSU Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VJIT VIT VJIT VIT VIT VIT VIT
Sample Date [ 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 l al dl al l, dl l, LODILOR Units Mi:god
Date of Receipt| 30/09/2020  30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 :
Antimony 2 2 2 <1 1 3 2 <1 <1 mg/kg | TM30/PM15|
Arsenic® 125 12.4 122 9.5 14.6 153 11.2 7.1 <0.5 mg/kg | TM30/PM15)
Barium* 97 101 128 60 123 164 62 26 <1 mg/kg | TM30/PM15|
Cadmium* 1.8 2.0 1.9 0.7 1.3 1.3 15 0.2 <0.1 mg/kg [ TM30/PM15)
Chromium * 46.9 49.1 55.3 46.4 52.6 46.7 56.5 63.3 <0.5 mg/kg [ TM30/PM15
Copper?* 43 37 66 13 40 34 27 6 <1 mg/kg | TM30/PM15
Lead* 71 82 100 29 88 226 41 11 <5 mg/kg | TM30/PM15)
Mercury * <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 mg/kg | TM30/PM15
Molybdenum * 4.9 5.0 4.8 35 4.6 45 49 4.2 <0.1 mg/kg | TM30/PM15|
Nickel * 33.7 35.3 30.9 145 39.3 29.9 26.6 10.2 <0.7 mg/kg | TM30/PM15)
Selenium* 2 1 1 <1 1 <1 1 <1 <1 mglkg | TM30/PM15)
Zinc* 117 118 164 79 118 134 69 26 <5 mg/kg | TM30/PM15)
PAH MS
Naphthalene * 0.07 0.12 <0.04 <0.04 0.27 0.13 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Acenaphthylene 0.05 0.06 <0.03 <0.03 0.17 0.05 <0.03 <0.03 <0.03 mg/kg TM4/PM8
Acenaphthene * 0.09 0.23 <0.05 <0.05 0.25 0.07 <0.05 <0.05 <0.05 mg/kg | TM4/PM8
Fluorene * 0.08 0.18 <0.04 <0.04 0.19 0.06 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Phenanthrene * 0.42 161 0.20 0.12 2.08 0.62 <0.03 <0.03 <0.03 mg/kg | TM4/PM8
Anthracene * 0.14 0.41 0.09 <0.04 0.49 0.15 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Fluoranthene * 0.71 1.95 0.88 0.27 3.03 1.06 0.05 <0.03 <0.03 mg/kg TM4/PM8
Pyrene # 0.60 1.62 0.72 0.22 2.82 0.94 0.04 <0.03 <0.03 mg/kg TM4/PM8
Benzo(a)anthracene * 0.33 0.76 0.56 0.15 1.60 0.82 <0.06 <0.06 <0.06 mg/kg TM4/PM8
Chrysene* 0.33 0.75 0.49 0.15 1.62 0.87 0.04 <0.02 <0.02 mg/kg TM4/PM8
Benzo(bk)fluoranthene * 0.56 1.17 1.00 0.27 3.20 1.87 <0.07 <0.07 <0.07 mg/kg TM4/PM8
Benzo(a)pyrene * 0.32 0.66 0.55 0.12 1.83 1.20 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Indeno(123cd)pyrene 0.22 0.41 0.41 0.11 137 0.78 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene * <0.04 0.08 0.07 <0.04 0.25 0.19 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Benzo(ghi)perylene * 0.22 0.43 0.39 0.11 1.50 0.68 <0.04 <0.04 <0.04 mglkg | TM4/PM8
Coronene <0.04 0.06 0.05 <0.04 0.26 0.09 <0.04 <0.04 <0.04 mg/kg TM4/PM8
PAH 17 Total 4.14 10.50 541 1.52 20.93 9.58 <0.64 <0.64 <0.64 mg/kg TM4/PM8
Benzo(b)fluoranthene 0.40 0.84 0.72 0.19 2.30 1.35 <0.05 <0.05 <0.05 mg/kg TM4/PM8
Benzo(k)fluoranthene 0.16 0.33 0.28 0.08 0.90 0.52 <0.02 <0.02 <0.02 mg/kg TM4/PM8
PAH Surrogate % Recovery 94 94 99 100 93 95 99 96 <0 % TM4/PM8
Mineral Oil (C10-C40) <30 <30 175 32 90 <30 <30 <30 <30 mg/kg | TMS/PM8/PM16

QF-PM 3.1.2v11

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise. 20f14



Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13374
EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24
Sample ID| R15-cCP06 R15 - CP06 R15 - CP06 R15 - CP06 R15 - CPO7 R15 - CP0O7 R15 - CPO7 R15 - CPO7
Depth| 050 1.50 2.50 3.50 0.50 1.50 2.50 3.50 Please see aftached notes for all
COC No / misc abbreviations and acronyms
Containers| VJT VT VaT VT VaT VT VaT VT
Sample Date | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1 1 1 LODILOR Units Mi:god
Date of Receipt| 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 :
TPH CWG
Aliphatics
>C5-c6* <0.1 <01% | <01% | <018 | <01% <0.1 <013V <0.1 <0.1 mgkg | TM36/PM12
>ce6-ca* <0.1 <0.1%Y <0.1%Y <0.1% <0.1%Y <0.1 <015V <0.1 <0.1 mglkg | TM36/PM12
>C8-C10 <0.1 <01% | <01% | <018 | <01% <0.1 <01%Y <0.1 <0.1 mglkg | TM36/PM12
>c10-c12* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg | TM5/PME/PM1G
>c12-c16* <4 <4 <4 <4 <4 <4 <4 <4 <4 mg/kg TM5/PM8/PM16|
>c16-c21* <7 <7 12 <7 11 <7 <7 <7 <7 mglkg | T™s/PMEPM16
>C21-c35* 15 22 126 22 64 25 <7 <7 <7 mg/kg TM5/PM8/PM16|
>C35-C40 <7 <7 37 10 15 <7 <7 <7 <7 mg/kg | T™MsPMeIPML6
Total aliphatics C5-40 <26 <26 175 32 90 <26 <26 <26 <26 mg/kg
>C6-C10 <0.1 <01% | <01% | <01% | <01% <0.1 <013V <0.1 <0.1 mglkg | TM36/PML2)
>C10-C25 <10 <10 46 <10 17 <10 <10 <10 <10 mg/kg TM5/PM8/PML16)
>C25-C35 13 18 102 25 55 24 <10 <10 <10 mglkg | TMS/PMaIPM16
Aromatics
>C5-EC7* <0.1 <015 <015V <0.1% <015V <0.1 <015V <0.1 <0.1 mglkg | TM36/PM12)
>EC7-EC8* <0.1 <01% | <01% | <018 | <01% <0.1 <018V <0.1 <0.1 mgkg | TM36/PM12
>EC8-EC10* <0.1 <015 <015V <015V <015V <0.1 <015V <0.1 <0.1 mglkg | TM36/PM12)
>EC10-EC12* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg | TMS/PM8/PM16)
>EC12-EC16* <4 <4 <4 <4 12 <4 <4 <4 <4 mg/kg | TMSIPMB/PM1§]
>EC16-EC21* 16 27 11 10 231 14 <7 <7 <7 mg/kg | TMS/PM8/PM1§|
>EC21-EC35* 91 144 176 82 980 105 <7 <7 <7 mg/kg | TM5/PM8IPM16
>EC35-EC40 34 27 64 20 142 44 <7 <7 <7 mg/kg | TMs/PME/PM16
Total aromatics C5-40 141 198 251 112 1365 163 <26 <26 <26 mg/kg
Total aliphatics and aromatics(C5-40) 141 198 426 144 1455 163 <52 <52 <52 mg/kg
>EC6-EC10* <0.1 <015V <015V <0.1% <015V <0.1 <015V <0.1 <0.1 mglkg | TM36/PM12)
>EC10-EC25 30 65 42 29 579 38 <10 <10 <10 mglkg | TMSIPMBIPMLe
>EC25-EC35 71 108 155 69 665 87 <10 <10 <10 mg/kg | TMS/PMaIPM16
MTBE* <5 <V P VY P <5 P <5 <5 ughkg [TM36/PMI2)
Benzene * <5 <5V <« <8V Prad <5 P <5 <5 uglkg | TM36/PM12)
Toluene * <5 <V P VY P <5 P <5 <5 ughkg |TM36/PMI2)
Ethylbenzene & <5 <Ssv <5$V <55V <55V <5 <5$V <5 <5 ug/kg TM36/PM12
m/p-Xylene * <5 Y < SV <« <5 <« <5 <5 uglkg |TM36/PM12
o-Xylene & <5 <Ssv <5$V <55V <55V <5 <5$V <5 <5 ug/kg TM36/PM12
pcB 28* <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8
pcB52* <5 <5 <5 <5 <5 <5 <5 <5 <5 uglkg | TM17/PM8
pcB 101* <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8
pcB 118" <5 <5 <5 <5 <5 <5 <5 <5 <5 uglkg | TM17/PM8
pcB 138" <5 <5 <5 <5 <5 <5 <5 <5 <5 ughkg | TM17/PM8
PCB 153" <5 <5 <5 <5 <5 <5 <5 <5 <5 uglkg | TM17/PM8
PCB 180* <5 <5 <5 <5 <5 <5 <5 <5 <5 ughkg | TM17/PM8
Total 7 PCBs* <35 <35 <35 <35 <35 <35 <35 <35 <35 uglkg | TM17/PM8

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 3o0f14



Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13374
EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24
Sample ID| R15-CP06 R15 - CP06 R15 - CP06 R15 - CP06 R15 - CPO7 R15 - CP0O7 R15 - CPO7 R15 - CPO7
Depth|  0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers| VJT VaT ViT VaT ViT VaT VIT VaT
Sample Date | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 al l, dl l,
LODILOR |  Units Mi}s"d
Date of Receipt| 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 :
Natural Moisture Content 139 17.3 24.6 24.6 9.3 176 28.9 221 <0.1 % PM4/PMO
Moisture Content (% Wet Weight) 12.2 14.7 19.8 19.7 85 15.0 22.4 18.1 <0.1 % PM4/PMO
Hexavalent Chromium * <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 mg/kg | TM38/PM20
Chromium Il 46.9 49.1 55.3 46.4 52.6 46.7 56.5 63.3 <0.5 mg/kg [ NONE/NONE|
Total Cyanide * <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg | TM89/PM45|
Total Organic carbon* 118 1.43 1.68 0.69 153 1.68 172 0.30 <0.02 % TM21/PM24]
Loss on Ignition * 2.8 3.2 45 1.7 38 3.7 3.6 <1.0 <1.0 % TM22/PMO
pH* 7.93 7.89 7.45 7.68 8.28 8.12 7.64 7.84 <0.01 pH units | TM73/PM11]
Mass of raw test portion 0.1035 0.1048 0.1154 0.1231 0.099 0.1065 0.1109 0.1118 kg NONE/PM17|
Mass of dried test portion 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 kg NONE/PM17
Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 40f 14



Element Materials Technology

Client Name: Ground Investigations Ireland Report: CEN 10:1 1 Batch
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13374
EMT Sample No. 1-3 4-6 79 10-12 13-15 16-18 19-21 22-24
Sample ID| R15-CP06 | R15-CP06 | R15-CP06 | R15-CP06 | R15-CPO7 | R15-CP07 | R15-CPO7 | R15-CPO7
Depth 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT VT VIT VIT VIT VT VIT
Sample Date [ 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 l al dl al 1 1 1 LODILOR Units Mi:god
Date of Receipt| 30/09/2020  30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 :
Dissolved Antimony bt <0.002 <0.002 0.008 0.005 0.005 0.005 0.009 <0.002 <0.002 mg/l TM30/PM17
Dissolved Antimony (A10) # <0.02 <0.02 0.08 0.05 0.05 0.05 0.09 <0.02 <0.02 mg/kg | TM30/PM17|
Dissolved Arsenic * <0.0025 <0.0025 0.0040 0.0091 0.0057 0.0063 0.0056 0.0038 <0.0025 mg/l TM30/PM17
Dissolved Arsenic (A10) # <0.025 <0.025 0.040 0.091 0.057 0.063 0.056 0.038 <0.025 mg/kg | TM30/PM17|
Dissolved Barium * 0.020 0.031 0.076 0.053 0.011 0.023 0.046 0.013 <0.003 mg/l TM30/PM17
Dissolved Barium (A10) * 0.20 0.31 0.76 0.53 0.11 0.23 0.46 0.13 <0.03 mg/kg | TM30/PM17
Dissolved Cadmium * <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 mg/l TM30/PM17
Dissolved Cadmium (A10) * <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 mg/kg | TM30/PM17
Dissolved Chromium * <0.0015 <0.0015 <0.0015 <0.0015 0.0047 0.0017 <0.0015 <0.0015 <0.0015 mg/l TM30/PM17|
Dissolved Chromium (A10) * <0.015 <0.015 <0.015 <0.015 0.047 0.017 <0.015 <0.015 <0.015 mg/kg | TM30/PM17
Dissolved Copper” <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 mg/l TM30/PM17|
Dissolved Copper (A10) * <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 mg/kg | TM30/PM17
Dissolved Lead * <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 mg/l TM30/PM17
Dissolved Lead (A10)* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 mg/kg [ TM30/PM17|
Dissolved Molybdenum * 0.018 0.021 0.036 0.019 0.011 0.007 0.018 0.010 <0.002 mg/l TM30/PM17
Dissolved Molybdenum (A10) # 0.18 0.21 0.36 0.19 0.11 0.07 0.18 0.10 <0.02 mg/kg [ TM30/PM17
Dissolved Nickel * <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 mg/l TM30/PM17
Dissolved Nickel (A10) * <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 mg/kg [ TM30/PM17|
Dissolved Selenium* <0.003 <0.003 <0.003 <0.003 0.003 <0.003 <0.003 <0.003 <0.003 mg/l TM30/PM17
Dissolved Selenium (A10) * <0.03 <0.03 <0.03 <0.03 0.03 <0.03 <0.03 <0.03 <0.03 mg/kg [ TM30/PM17|
Dissolved Zinc* <0.003 <0.003 0.004 <0.003 0.003 <0.003 <0.003 <0.003 <0.003 mg/l TM30/PM17
Dissolved Zinc (A10)* <0.03 <0.03 0.04 <0.03 0.03 <0.03 <0.03 <0.03 <0.03 mg/kg [ TM30/PM17|
Mercury Dissolved by CVAF# <0.00001 | <0.00001 | <0.00001 [ <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 <0.00001 mg/l TM61/PMO
Mercury Dissolved by CVAF * <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 mg/kg | TM61/PMO
Total Phenols HPLC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 mg/l TM26/PMO
Total Phenols HPLC <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg TM26/PMO
Fluoride <0.3 <0.3 <0.3 <0.3 0.4 0.4 <0.3 <0.3 <0.3 mg/l TM173/PMO
Fluoride <3 <3 <3 <3 4 4 <3 <3 <3 mg/kg [ TM173/PMO|
Sulphate as SO4 & 69.8 29.2 58.3 37.7 13 5.2 38.2 21.4 <0.5 mg/l TM38/PMO
Sulphate as SO4* 698 292 583 377 13 52 382 214 <5 mg/kg | TM38/PMO
Chloride * <0.3 <0.3 0.4 21 0.8 1.9 05 0.4 <0.3 mg/l TM38/PMO
Chloride * <3 <3 4 21 8 19 5 4 <3 mg/kg | TM38/PMO
Dissolved Organic Carbon 3 3 5 4 5 4 4 2 <2 mg/l TM60/PMO
Dissolved Organic Carbon 30 30 50 40 50 40 40 <20 <20 mg/kg TM60/PMO
Total Dissolved Solids * 170 132 220 143 59 68 172 96 <35 mg/l TM20/PMO
Total Dissolved Solids * 1700 1320 2199 1430 590 680 1720 960 <350 mg/kg TM20/PMO
Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 50f 14



Element Materials Technology

Client Name: Ground Investigations Ireland Report : EN12457_2
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13374
EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24
Sample ID| R15-CP0s | R15-CP06 | R15-CPO6 | R15-CPO6 | R15-CPO7 | R15-CPO7 | R15-CPO7 | R15-CPO7
Depth 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT VIT VIT VIT VIT VIT VIT
Sample Date| 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020 | 25/09/2020
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number ) ) ) 1 1 1 1 1
mert | SR NON | higrdous | LODLOR | unis | Method
Date of Receipt| 30/09/2020| 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 | 30/09/2020 :
Solid Waste Analysis
Total Organic Carbon * 118 1.43 1.68 0.69 153 1.68 1.72 0.30 3 5 6 <0.02 % TM21/PM24]
Sum of BTEX <0.025 <0.025%Y | <0.025%Y | <0.025% | <0.025%" <0.025 <0.025% <0.025 6 - - <0.025 mg/kg | TM36/PM12
Sum of 7 PCBs* <0.035 <0.035 <0.035 <0.035 <0.035 <0.035 <0.035 <0.035 1 - - <0.035 mg/kg TM17/PM8
Mineral Oil <30 <30 175 32 90 <30 <30 <30 500 - - <30 mg/kg | ™™s/PMe/PML6)
PAH Sum of 17 4.14 10.50 541 152 20.93 9.58 <0.64 <0.64 100 - - <0.64 mg/kg TM4/PM8
CEN 10:1 Leachate
Arsenic * <0.025 <0.025 0.040 0.091 0.057 0.063 0.056 0.038 0.5 2 25 <0.025 mg/kg | TM30/PM17|
Barium * 0.20 0.31 0.76 0.53 0.11 0.23 0.46 0.13 20 100 300 <0.03 mg/kg | TM30/PM17|
cadmium * <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.04 1 5 <0.005 mg/kg | TM30/PM17|
Chromium * <0.015 <0.015 <0.015 <0.015 0.047 0.017 <0.015 <0.015 0.5 10 70 <0.015 mg/kg | TM30/PM17|
Copper" <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 2 50 100 <0.07 mg/kg | TM30/PM17|
Mercury” <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.01 0.2 2 <0.0001 mg/kg TM61/PMO
Molybdenum e 0.18 0.21 0.36 0.19 0.11 0.07 0.18 0.10 0.5 10 30 <0.02 mg/kg | TM30/PM17|
Nickel * <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.4 10 40 <0.02 mglkg | TM30/PM17|
Lead* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.5 10 50 <0.05 mg/kg | TM30/PM17|
Annmony“ <0.02 <0.02 0.08 0.05 0.05 0.05 0.09 <0.02 0.06 0.7 5 <0.02 mg/kg | TM30/PM17|
Selenium * <0.03 <0.03 <0.03 <0.03 0.03 <0.03 <0.03 <0.03 0.1 0.5 7 <0.03 mg/kg | TM30/PM17|
Zinc* <0.03 <0.03 0.04 <0.03 0.03 <0.03 <0.03 <0.03 4 50 200 <0.03 mg/kg | TM30/PM17|
Total Dissolved Solids * 1700 1320 2199 1430 590 680 1720 960 4000 60000 100000 <350 mglkg TM20/PMO
Dissolved Organic Carbon 30 30 50 40 50 40 40 <20 500 800 1000 <20 mgl/kg TM60/PMO
Mass of raw test portion 0.1035 0.1048 0.1154 0.1231 0.099 0.1065 0.1109 0.1118 - - - kg NONE/PM17,
Dry Matter Content Ratio 87.4 85.6 77.8 733 90.6 84.3 80.9 80.4 - - - <0.1 % NONE/PM4|
Leachant Volume 0.887 0.885 0.874 0.867 0.891 0.883 0.879 0.878 - - - | NONE/PM17,
Eluate Volume 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 - - - | NONE/PM17,
pH E 7.93 7.89 7.45 7.68 8.28 8.12 7.64 7.84 - - - <0.01 pH units | TM73/PM11
Fluoride <3 <3 <3 <3 4 4 <3 <3 - - - <3 mglkg | TM173/PMO|
Sulphate as SO4 E 698 292 583 377 13 52 382 214 1000 20000 50000 <5 mglkg TM38/PMO
Chloride * <3 <3 4 21 8 19 5 4 800 15000 25000 <3 mgl/kg TM38/PMO

Please include all sections of this report if it is reproduced
QF-PM3.1.17 v3 All solid results are expressed on a dry weight basis unless stated otherwise. 6of 14



Element Materials Technology

Client Name:

Reference:
Location:
Contact:

Note:

Ground Investigations Ireland
20/07/9754
Bus Connects Route 15
John Duggan

Asbestos Analysis

Asbestos Screen analysis is carried out in accordance with our documented in-house methods PM042 and TM065 and HSG 248 by Stereo and Polarised Light Microscopy using
Dispersion Staining Techniques and is covered by our UKAS accreditation. Detailed Gravimetric Quantification and PCOM Fibre Analysis is carried out in accordance with our
documented in-house methods PM042 and TM131 and HSG 248 using Stereo and Polarised Light Microscopy and Phase Contrast Optical Microscopy (PCOM). Samples are
retained for not less than 6 months from the date of analysis unless specifically requested.

Opinions, including ACM type and Asbestos level less than 0.1%, lie outside the scope of our UKAS accreditation.

Where the sample is not taken by a Element Materials Technology consultant, Element Materials Technology cannot be responsible for inaccurate or unrepresentative sampling.

= SV Date Of .
Job [Batch Sample ID Depth Sample Analysis Analysis Result
No. No.
20/13374 1 R15 - CP06 0.50 2 19/10/2020 |General Description (Bulk Analysis) [soil-stones
19/10/2020 |Asbestos Fibres NAD
19/10/2020 |Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD
20/13374 1 R15 - CP06 1.50 5 19/10/2020 |General Description (Bulk Analysis) [Soil/Stones
19/10/2020 |Asbestos Fibres NAD
19/10/2020 |Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD
20/13374 1 R15 - CP06 2.50 8 19/10/2020 |General Description (Bulk Analysis) [Soil/Stones
19/10/2020 |Asbestos Fibres NAD
19/10/2020 (Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD
20/13374 1 R15 - CP06 3.50 11 19/10/2020 |General Description (Bulk Analysis) [Soil/Stones
19/10/2020 |Asbestos Fibres NAD
19/10/2020 (Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD
20/13374 1 R15 - CP0O7 0.50 14 19/10/2020 |General Description (Bulk Analysis) [Soil/Stones
19/10/2020 |Asbestos Fibres NAD
19/10/2020 |Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD
20/13374 1 R15 - CPO7 1.50 17 17/10/2020 |General Description (Bulk Analysis) [soil-stones
17/10/2020 |Asbestos Fibres NAD
17/10/2020 |Asbestos ACM NAD
17/10/2020 |Asbestos Type NAD
17/10/2020 |Asbestos Level Screen NAD
20/13374 1 R15 - CPO7 2.50 20 19/10/2020 |General Description (Bulk Analysis) [soil-stones
19/10/2020 |Asbestos Fibres NAD
19/10/2020 |Asbestos ACM NAD

QF-PM 3.1.15v10

Please include all sections of this report if it is reproduced
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Element Materials Technology

Client Name:

Ground Investigations Ireland

Asbestos Analysis

Reference: 20/07/9754
Location: Bus Connects Route 15
Contact: John Duggan
EJ';lk;r Batch Sample ID Depth Sim;-le AD:;ilgé Analysis Result
No. No.
20/13374 1 R15 - CP0O7 2.50 20 19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD
20/13374 1 R15 - CP0O7 3.50 23 19/10/2020 |General Description (Bulk Analysis) [soil-stones
19/10/2020 |Asbestos Fibres NAD
19/10/2020 |Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD

QF-PM 3.1.15v10

Please include all sections of this report if it is reproduced
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Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland

Reference: 9754-07-20

Location: Bus Connects Route 15

Contact: John Duggan
EMT EMT
Job Batch Sample ID Depth Sample Analysis Reason
No. No.

No deviating sample report results for job 20/13374

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
9 of 14

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 20/13374

SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

1ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 10 of 14



EMT Job No.: 20/13374

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.
Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA ISO17025 (SANAS Ref N0.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
o Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 11 of 14



Element Materials Technology

Method Code Appendix

EMT Job No: 20/13374
Prep Method Kl MCERTS Analysis dqne Reported on
- . - 17025 -~ | on As Received ;
Test Method No. Description No. (if Description (UK soils . dry weight
] (UKAS/S (AR) or Dried :
appropriate) ANAS) only) (AD) basis
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either - .
pm4 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. PMO No preparation s required. AR
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 X . . AR Yes
PAHSs by GC-MS. depending on analysis required.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 X . . Yes AR Yes
PAHSs by GC-MS. depending on analysis required.
Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum End over end extraction of solid samples for organic analysis. The solvent mix varies
T™M5 Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions using a| AR Yes
dissolved phase plus a sheen if present. Rapid Trace SPE.
Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum End over end extraction of solid samples for organic analysis. The solvent mix varies
T™M5 Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions usinga|] Yes AR Yes
dissolved phase plus a sheen if present. Rapid Trace SPE.
TM5/TM36 please refer to TM5 and TM36 for method details PM8/PM12/PM16 please refer to PM8/PM16 and PM12 for method details AR Yes
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated End over end extraction of solid samples for organic analysis. The solvent mix varies
™17 ) PM8 X . . Yes AR Yes
Biphenyl congeners by GC-MS. depending on analysis required.
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination of - .
T™M20 Total Dissolved Solids/Total Solids PMO No preparation is required. Yes AR Yes
Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with Yes AD Yes
The CO2 generated is quantified using infra-red detection. Organic Matter (SOM) deionised water to remove the mineral carbon before TOC analysis.
calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by temperature
T™M22 controlled Muffle Furnace (35C-440C). On request modified ASTM D2974-00 LOI (105C PMO No preparation is required. Yes AD Yes
440C)
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 12 of 14



Element Materials Technology

Method Code Appendix

EMT Job No: 20/13374
1SO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 -~ | on As Received ;
Test Method No. Description No. (if Description (UK soils . dry weight
appropriate) (UKASIS only) AR @r (el basis
RRIoD ANAS) (AD)
Determination of phenols by Reversed Phased High Performance Liquid - .
™26 Chromatography and Electro-Chemical Detection. PMO No preparation s required. AR Yes
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
T™30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. AD Yes
Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN 1SO 11885:2009: Samples containing asbestos are not dried and ground.
SOILS by Modified USEP
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
TM30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. Yes AD Yes
Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN 1SO 11885:2009: Samples containing asbestos are not dried and ground.
SOILS by Modified USEP
Detgrmlnatlon of Trace Metals by ICP-OES-(.Inductlver Coupled Plasma — Optical . Modified method BS EN12457-2:2002 As received solid samples are leached with water
TM30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; PM17 in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in Yes AR Yes
Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: the rati6 ! P
SOILS by Modified USEP .
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range Organics
(GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE by GCFID co- Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC
TM36 N ) h . - PM12 . AR Yes
elutes with 3-methylpentane if present and therefore can give a false positive. Positive headspace analysis.
MTBE re
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range Organics
(GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE by GCFID co- Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC
TM36 N ) h . - PM12 . Yes AR Yes
elutes with 3-methylpentane if present and therefore can give a false positive. Positive headspace analysis.
MTBE re
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride 325.2
(1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON 353.1 - .
™38 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 PMO No preparation is required. Yes AR Yes
(comparabl
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride 325.2 Extraction of dried and ground or as received samples with deionised water in a 2:1
TM™3s (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON 353.1 PM20 water to solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AR Yes
(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to
(comparabl soil for hexavalent chromium using a reciprocal shaker.
TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR
TM60 detection. Based on the following modified standard methods: USEPA 9060A (2002), PMO No preparation is required. AR Yes
APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573, and USEPA 415.1.
Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified
TM61 USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, PMO No preparation is required. Yes AR Yes
Rev.2, Feb 2007
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 13 of 14



Element Materials Technology

Method Code Appendix

EMT Job No: 20/13374
1SO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 ] on As Received ;
Test Method No. Description No. (if Description (UK soils . dry weight
appropriate) (UKASIS only) AR @r (el basis
RRIoD ANAS) (AD)
Modified SCA Blue Book V.12 draft 2017 and WM3 1st Edition v1.1:2018. Solid samples
TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42 undergo a thorough visual inspection for asbestos fibres prior to asbestos identification Yes AR
using TM065.
Modified US EPA methods 150.1 (1982) and 9045D Rev. 4 - 2004) and BS1377- . . " . " -
T™M73 3:1990. Determination of pH by Metrohm automated probe analyser. PM11 Extraction of as received solid samples using one part solid to 2.5 parts deionised water. Yes AR No
Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow Injection . " . . .
TM89 Analyser. Where WAD cyanides are required a Ligand displacement step is carried out PM45 As regelved S°““.' samples are ex;racred with 1M NaOH by orbital shaker for Cyanide, Yes AR Yes
. Sulphide and Thiocyanate analysis.
before analysis.
Analysis of fluoride by ISE (lon Selective Electrode) using modified ISE method 9214 - - .
TM173 340.2 (EPA 1998) PMO No preparation is required. AR Yes
NONE No Method Code NONE No Method Code AD Yes
Modified method BS EN12457-2:2002 As received solid samples are leached with water
NONE No Method Code PM17 in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in
the ratio.
Modified method BS EN12457-2:2002 As received solid samples are leached with water
NONE No Method Code PM17 in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in AR
the ratio.
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either
NONE No Method Code PM4 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. AR
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 14 of 14



element

Element Materials Technology P: +44 (0) 1244 833780

Unit 3 Deeside Point F: +44 (0) 1244 833781
Zone 3

Deeside Industrial Park W: www.element.com
Deeside

CH5 2UA

Ground Investigations Ireland

Catherinestown Houseld
Hazelhatch Road
Newcastle(

Co. DublinO

IrelandC

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

John Duggan

16th November, 2020
9754-07-20

Test Report 20/15137 Batch 1
Bus Connects Route 15

2nd November, 2020

Final report

1

Two samples were received for analysis on 2nd November, 2020 of which two were scheduled for analysis. Please find attached our Test Report
which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the
scope of any accreditation, and all results relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Authorised By:

Phil Sommerton BSc

Senior Project Manager

Please include all sections of this report if it is reproduced

Element Materials Technology Environmental UK Limited

Registered in England and Wales

Registered Office: 10 Lower Grosvenor Place, London, SW1W OEN

Company Registration No: 11371415
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Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15137
EMT Sample No. 1-3 4-6
Sample ID| R15-CP04 R15-CP04
REY L0 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers viT VT
Sample Date | 30/10/2020 | 30/10/2020
Sample Type Soil Soil
Batch Number 1 1 [ . Mer\IZOd
Date of Receipt| 02/11/2020 | 02/11/2020 .
Antimony <1 <1 <1 mg/kg TM30/PM15
Arsenic* 5.2 5.5 <05 mg/kg | TM30/PM15)
Barium* 27 27 <1 mg/kg [ TM30/PM15
Cadmium* 5.3 0.9 <0.1 mg/kg | TM30/PM15
Chromium* 26.6 38.4 <0.5 mg/kg | TM30/PM15
Copper® 12 13 <1 mg/kg | TM30/PM15
Lead * 5 9 <5 mg/kg | TM30/PM15
Mercury* <0.1 <0.1 <0.1 mg/kg | TM30/PM15
Molybdenum* 137 29 <0.1 mg/kg [ T™m30/PM15
Nickel * 18.3 18.3 <0.7 mg/kg | TM30/PM15
Selenium* <1 <1 <1 mg/kg | TM30/PM15
zinc* 113 49 <5 mg/kg | TM30/PM15
PAH MS
Naphthalene* <0.04 <0.04 <0.04 mg/kg TM4/PM8
Acenaphthylene <0.03 <0.03 <0.03 mg/kg TM4/PM8
Acenaphthene * <0.05 <0.05 <0.05 mg/kg | T™4/PM8
Fluorene* <0.04 <0.04 <0.04 mg/kg | T™4/PM8
Phenanthrene® <0.03 <0.03 <0.03 mg/kg TM4/PM8
Anthracene * <0.04 <0.04 <0.04 mg/kg | T™4/PM8
Fluoranthene * <0.03 <0.03 <0.03 mg/kg | T™4/PM8
Pyrene® <0.03 <0.03 <0.03 mg/kg | T™4/PM8
Benzo(a)anthracene* <0.06 <0.06 <0.06 mg/kg TM4/PM8
Chrysene® <0.02 <0.02 <0.02 mg/kg | T™4/PM8
Benzo(bk)fluoranthene® <0.07 <0.07 <0.07 mg/kg [ T™M4/PM8
Benzo(a)pyrene* <0.04 <0.04 <0.04 mg/kg | T™4/PM8
Indeno(123cd)pyrene <0.04 <0.04 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene* <0.04 <0.04 <0.04 mg/kg TM4/PM8
Benzo(ghi)perylene* <0.04 <0.04 <0.04 mg/kg TM4/PM8
Coronene <0.04 <0.04 <0.04 mg/kg TM4/PM8
PAH 17 Total <0.64 <0.64 <0.64 mg/kg TM4/PM8
Benzo(b)fluoranthene <0.05 <0.05 <0.05 mg/kg TM4/PM8
Benzo(k)fluoranthene <0.02 <0.02 <0.02 mg/kg TM4/PM8
PAH Surrogate % Recovery 88 94 <0 % TM4/PM8
Mineral Oil (C10-C40) (EH_CU_1D_Total) <30 <30 <30 mg/kg TMS/PM8/PM16
Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20of 14



Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15137
EMT Sample No. 1-3 4-6
Sample ID| R15-CP04 R15-CP04
Deeth B D Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers viT VT
Sample Date | 30/10/2020 | 30/10/2020
Sample Type Soil Soil
Batch Number 1 1 LODILOR Units Mer\IZOd
Date of Receipt| 02/11/2020 | 02/11/2020 .
TPH CWG
Aliphatics
>C5-C6 (HS_1D_AL)* <0.1 <0.1 <0.1 mg/kg [ TM36/PM12
>C6-C8 (HS_1D_AL)* <0.1 <0.1 <0.1 mg/kg [ TM36/PM12
>C8-C10 (HS_1D_AL) <0.1 <0.1 <0.1 mglkg [ TM36/PM12
>C10-C12 (EH_1D_AL)* <0.2 <0.2 <0.2 mglkg | vsiPmePMIG
>C12-C16 (EH_1D_AL)* <4 <4 <4 mg/kg | ™vsPmaiPMI6
>C16-C21 (EH_1D_AL)* <7 <7 <7 mglkg | vsiPmePMIG
>C21-C35 (EHilDiAL)" <7 <7 <7 mg/kg TMS/PM8/PM16
>C35-C40 (EH_1D_AL) <7 <7 <7 mg/kg TM5/PM8/PM16
Total aliphatics C5-40 (EH+HS_1D_AL) <26 <26 <26 mgikg | memesmeemana
>C6-C10 (HS_1D_AL) <0.1 <0.1 <0.1 mg/kg | TM36/PM12
>C10-C25 (EH_1D_AL) <10 <10 <10 mg/kg TM5/PM8/PM16
>C25-C35 (EH_1D_AL) <10 <10 <10 mg/kg TM5/PM8/PM16
Aromatics
>C5-EC7 (HS_1D_AR)* <0.1 <0.1 <0.1 mg/kg | TM36/PM12
>EC7-EC8 (HS_1D_AR)* <0.1 <0.1 <0.1 mg/kg | TM36/PM12
>EC8-EC10 (HS,lD,AR)* <0.1 <0.1 <0.1 mg/kg | TM36/PM12
>EC10-EC12 (EH_1D_AR)* <0.2 <0.2 <0.2 mglkg | vsiPmerPMIe
>EC12-EC16 (EH_1D_AR)* <4 <4 <4 mg/kg | T™s/PMeIPM1E
>EC16-EC21 (EH_1D_AR)* <7 <7 <7 mg/kg | T™s/PME/PM16
>EC21-EC35 (EH_1D_AR)* <7 <7 <7 mg/kg | T™s/PME/PM16
>EC35-EC40 (EH_1D_AR) <7 <7 <7 mg/kg | ™vsiPMBIPMIG
Total aromatics C5-40 (EH+HS_1D_AR) <26 <26 <26 mg/kg STV PVEIPMIZPMIS
o it and rortcs(c5-40) @t .10 Tota) <52 <52 <52 mglkg | memsemamzea
>EC6-EC10 (HS_1D_AR)* <0.1 <0.1 <0.1 mglkg [ T™3e/PM12
>EC10-EC25 (EH_1D_AR) <10 <10 <10 mg/kg TMS/PMB/PM16
>EC25-EC35 (EH_1D_AR) <10 <10 <10 mg/kg TMS/PMB/PM16
MTBE* <5 <5 <5 uglkg | TM36/PM12
Benzene® 20 <5 <5 uglkg | TM36/PM12
Toluene® <5 <5 <5 uglkg | TM36/PM12
Ethylbenzene® <5 <5 <5 uglkg | TM36/PM12
m/p-Xylene® <5 <5 <5 uglkg | TM36/PM12
o-Xylene® <5 <5 <5 uglkg | TM36/PM12
pcB 28* <5 <5 <5 uglkg | TM17/PM8
pcB 52* <5 <5 <5 uglkg | TM17/PM8
pcB 101* <5 <5 <5 uglkg | TM17/PM8
pcB 118* <5 <5 <5 uglkg | TM17/PM8
pcB 138* <5 <5 <5 uglkg | TM17/PM8
pcB 153* <5 <5 <5 uglkg | TM17/PM8
pcB 180* <5 <5 <5 uglkg | TM17/PM8
Total 7 PCBs* <35 <35 <35 ug/kg TM17/PM8

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 3of 14



Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15137
EMT Sample No. 1-3 4-6

Sample ID| R15-CP04 R15-CP04

Depth 050 150 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers viT VT

Sample Date | 30/10/2020 | 30/10/2020

Sample Type Soil Soil
Batch Number 1 1
LOD/LOR |  Units MT\}ZM
Date of Receipt| 02/11/2020 | 02/11/2020 .
Natural Moisture Content 17.0 73 <0.1 % PM4/PMO
Moisture Content (% Wet Weight) 145 6.8 <0.1 % PM4/PMO
Hexavalent Chromium * <0.3 <0.3 <0.3 mg/kg [ TM38/PM20)
Chromium Il 26.6 38.4 <0.5 mg/kg | NONE/NONE
Total Cyanide* <05 <05 <0.5 mglkg | TM89/PM45
Total Organic Carbon * 0.19 0.29 <0.02 % TM21/PM24
Loss on Ignition * <1.0 11 <1.0 % TM22/PMO
pH" 8.48 8.82 <0.01 pH units | TM73/PM11
Mass of raw test portion 0.1023 0.098 kg NONE/PM17
Mass of dried test portion 0.09 0.09 kg NONE/PM17

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 14



Element Materials Technology

Client Name: Ground Investigations Ireland Report: CEN 10:1 1 Batch
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15137
EMT Sample No. 1-3 4-6
Sample ID| R15-CP04 R15-CP04
pert ey S Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT
Sample Date | 30/10/2020 | 30/10/2020
Sample Type Soil Soil
Batch Number b 1 LODILOR Units Mer\IZOd
Date of Receipt | 02/11/2020 | 02/11/2020 -
Dissolved Antimony * <0.002 0.002 <0.002 mg/l | TM30/PM17
Dissolved Antimony (A10)* <0.02 0.02 <0.02 mg/kg [ TM30/PM17
Dissolved Arsenic* <0.0025 | <0.0025 <0.0025 mg/l  [TM30/PM17
Dissolved Arsenic (A10)* <0.025 <0.025 <0.025 mg/kg [ T™M30/PM17
Dissolved Barium* <0.003 <0.003 <0.003 mg/l | TM30/PM17
Dissolved Barium (A10)* <0.03 <0.03 <0.03 mglkg [ T™M30/PM17
Dissolved Cadmium* <0.0005 | <0.0005 <0.0005 mg/l  [TM30/PM17
Dissolved Cadmium (A10)* <0.005 <0.005 <0.005 mglkg [ T™M30/PM17
Dissolved Chromium * <0.0015 | <0.0015 <0.0015 mg/l | TM30/PM17
Dissolved Chromium (A10)* <0.015 <0.015 <0.015 mg/kg [ TM30/PM17
Dissolved Copper* <0.007 <0.007 <0.007 mg/l | TM30/PM17
Dissolved Copper (A10)* <0.07 <0.07 <0.07 mg/kg [ TM30/PM17
Dissolved Lead* <0.005 <0.005 <0.005 mg/l  [TM30/PM17
Dissolved Lead (A10)* <0.05 <0.05 <0.05 mg/kg [ TM30/PM17
Dissolved Molybdenum* <0.002 0.004 <0.002 mg/l | TM30/PM17
Dissolved Molybdenum (A10)* <0.02 0.04 <0.02 mg/kg [ T™M30/PM17
Dissolved Nickel * <0.002 <0.002 <0.002 mg/l TM30/PM17
Dissolved Nickel (A10)* <0.02 <0.02 <0.02 mg/kg [ TM30/PM17
Dissolved Selenium* <0.003 <0.003 <0.003 mg/l TM30/PM17
Dissolved Selenium (A10)* <0.03 <0.03 <0.03 mg/kg [ T™M30/PM17
Dissolved Zinc* 0.003 <0.003 <0.003 mg/l  [TM30/PM17
Dissolved Zinc (A10)* 0.03 <0.03 <0.03 mg/kg | TM30/PM17
Mercury Dissolved by CVAF* | <0.00001 | <0.00001 <0.00001 mg/l | TM61/PMO
Mercury Dissolved by CVAF* <0.0001 | <0.0001 <0.0001 mg/kg | TM61/PMO
Total Phenols HPLC <0.05 <0.05 <0.05 mg/l TM26/PMO
Total Phenols HPLC <0.5 <0.5 <0.5 mg/kg TM26/PMO
Fluoride 0.4 <0.3 <0.3 mg/| TM173/PMO
Fluoride 4 <3 <3 mg/kg | TM173/PMO
Sulphate as S04* 0.5 0.7 <0.5 mg/l TM38/PMO
Sulphate as S04* 5 7 <5 mg/kg | TM38/PMO
Chloride® <0.3 0.7 <0.3 mg/l | TM38/PMO
Chloride® <3 7 <3 mg/kg | TM38/PMO
Dissolved Organic Carbon 4 3 <2 mg/l TM60/PMO
Dissolved Organic Carbon 40 30 <20 mg/kg TM60/PMO
Total Dissolved Solids* 52 <35 <35 mg/l TM20/PMO
Total Dissolved Solids* 520 <350 <350 mg/kg | TM20/PMO

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 14



Element Materials Technology

Client Name:

Ground Investigations Ireland

Report: EN12457_2

Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15137
EMT Sample No. 1-3 4-6

Sample ID| R15-CP04 R15-CP04
Depth BED £20) Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT
Sample Date| 30/10/2020  30/10/2020
Sample Type Soil Soil
Batch Number 1 1
Inert s"feliiﬁ':‘l:n' Hazardous | LOD LOR Units M,e\‘t:od
Date of Receipt| 02/11/2020| 02/11/2020 )
Solid Waste Analysis
Total Organic Carbon® 0.19 0.29 3 5 6 <0.02 % TM21/PM24
Sum of BTEX <0.025 <0.025 6 <0.025 mg/kg | TM36/PM12
Sum of 7 PCBs * <0.035 <0.035 1 <0.035 mg/kg TM17/PM8
Mineral Oil <30 <30 500 <30 mg/kg | TMS/PMBIPM16
PAH Sum of 17 <0.64 <0.64 100 <0.64 mg/kg TM4/PM8
CEN 10:1 Leachate
Arsenic * <0.025 <0.025 0.5 2 25 <0.025 mg/kg | TM30/PM17
Barium* <0.03 <0.03 20 100 300 <0.03 mg/kg | TM30/PM17
Cadmium* <0.005 <0.005 0.04 1 5 <0.005 mglkg | TM30/PM17
Chromium* <0.015 <0.015 0.5 10 70 <0.015 mg/kg | TM30/PM17
Copper* <0.07 <0.07 2 50 100 <0.07 mglkg | TM30/PM17
Mercury’ <0.0001 <0.0001 0.01 0.2 2 <0.0001 mg/kg TM61/PMO
Molybdenum* <0.02 0.04 05 10 30 <0.02 mglkg | TM30/PM17
Nickel * <0.02 <0.02 0.4 10 40 <0.02 mglkg | TM30/PM17
Lead* <0.05 <0.05 0.5 10 50 <0.05 mg/kg | TM30/PM17
Amimgny” <0.02 0.02 0.06 0.7 5 <0.02 mg/kg TM30/PM17
Selenium* <0.03 <0.03 0.1 0.5 7 <0.03 mg/kg | TM30/PM17
Zinc* 0.03 <0.03 4 50 200 <0.03 mg/kg | TM30/PM17
Total Dissolved Solids * 520 <350 4000 60000 100000 <350 mglkg | TM20/PMO
Dissolved Organic Carbon 40 30 500 800 1000 <20 mg/kg | TM60/PMO
Mass of raw test portion 0.1023 0.098 - - - kg NONE/PM17
Dry Matter Content Ratio 87.9 91.8 - - - <0.1 % NONE/PM4
Leachant Volume 0.888 0.892 - - - | NONE/PM17
Eluate Volume 0.8 0.6 - - - | NONE/PM17
pH* 8.48 8.82 - - - <0.01 pH units | TM73/PM11
Fluoride 4 <3 - - - <3 mg/kg [ TM173/PMO
Sulphate as so4* 5 7 1000 20000 50000 <5 mg/kg TM38/PMO
Chloride * <3 7 800 15000 25000 <3 mg/kg TM38/PMO
Please include all sections of this report if it is reproduced
QF-PM 3.1.17 v3 All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 14



Element Materials Technology Asbestos Analysis

Client Name: Ground Investigations Ireland
Reference: 20/07/9754

Location: Bus Connects Route 15
Contact: John Duggan

Note:

Asbestos Screen analysis is carried out in accordance with our documented in-house methods PM042 and TM065 and HSG 248 by Stereo and Polarised Light Microscopy
using Dispersion Staining Techniques and is covered by our UKAS accreditation. Detailed Gravimetric Quantification and PCOM Fibre Analysis is carried out in accordance
with our documented in-house methods PM042 and TM131 and HSG 248 using Stereo and Polarised Light Microscopy and Phase Contrast Optical Microscopy (PCOM).
Samples are retained for not less than 6 months from the date of analysis unless specifically requested.

Opinions, including ACM type and Asbestos level less than 0.1%, lie outside the scope of our UKAS accreditation.

Where the sample is not taken by a Element Materials Technology consultant, Element Materials Technology cannot be responsible for inaccurate or unrepresentative
sampling.

EML UK Date Of .
Job |Batch| Sample ID Depth | Sample Analysis Analysis Result
No. No.
20/15137 1 R15-CP04 0.50 2 12/11/2020 |General Description (Bulk Analysis) [Soil/Stones
12/11/2020 |Asbestos Fibres NAD
12/11/2020 |Asbestos ACM NAD
12/11/2020 |Asbestos Type NAD
12/11/2020 |Asbestos Level Screen NAD
20/15137 1 R15-CP04 1.50 5 12/11/2020 |General Description (Bulk Analysis) |[Soil/Stones
12/11/2020 |Asbestos Fibres NAD
12/11/2020 |Asbestos ACM NAD
12/11/2020 |Asbestos Type NAD
12/11/2020 |Asbestos Level Screen NAD

QF-PM 3.1.15v10 Please include all sections of this report if it is reproduced 7o0f 14



Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland
Reference: 9754-07-20
Location: Bus Connects Route 15
Contact: John Duggan
EMT EMT
Job Batch Sample ID Depth Sample Analysis Reason
No. No.

No deviating sample report results for job 20/15137

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
8 of 14
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 20/15137
SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI
(1N) to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DW1) Approved Laboratory .

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting
samples.
Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to
peat, clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids.
Acceptable limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance
criteria but the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 9 of 14



Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited
when all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have
not been met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated
alongside the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample
results have not been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to
be considered indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to
contact the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 100f 14



EMT Job No.: 20/15137

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not

been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# 1ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA 1ISO17025 (SANAS Ref No.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
W Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
s Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
B Trip Blank Sample
oC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise.
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Element Materials Technology

Method Code Appendix

EMT Job No: 20/15137
Analysis done
Prep Method 130 MCERTS Y . Reported on
s ) s 17025 > | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
i onl i
appropriate) ANAS) y) (AD) basis
PMA Gravimetric measurement of Natural Moisture Content and % Moisture Content at PMO No preparation is required AR
either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. prep quired.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 . . . AR Yes
of PAHs by GC-MS. depending on analysis required.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 X . . Yes AR Yes
of PAHs by GC-MS. depending on analysis required.
Modified 8015B v2:1996 method for the determination of solvent Extractable End over end extraction of solid samples for organic analysis. The solvent mix varies
T™5 Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions AR Yes
solvent extracts dissolved phase plus a sheen if present. using a Rapid Trace SPE.
Modified 8015B v2:1996 method for the determination of solvent Extractable End over end extraction of solid samples for organic analysis. The solvent mix varies
T™5 Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions Yes AR Yes
solvent extracts dissolved phase plus a sheen if present. using a Rapid Trace SPE.
TM5/TM36 please refer to TM5 and TM36 for method details PM8/PM12/PM16 please refer to PM8/PM16 and PM12 for method details AR Yes
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated End over end extraction of solid samples for organic analysis. The solvent mix varies
™17 ) PM8 i ) ) Yes AR Yes
Biphenyl congeners by GC-MS. depending on analysis required.
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination R .
T™M20 of Total Dissolved Solids/Total Solids PMO No preparation is required. Yes AR Yes
Modified BS 7755-3:1995, 1ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with Yes AD Yes
oxygen. The CO2 generated is quantified using infra-red detection. Organic Matter deionised water to remove the mineral carbon before TOC analysis.
(SOM) calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by
™22 temperature controlled Muffle Furnace (35C-440C). On request modified ASTM PMO No preparation is required. Yes AD Yes
D2974-00 LOI (105C-440C)
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 12 of 14



Element Materials Technology

Method Code Appendix

EMT Job No: 20/15137
Analysis done
Prep Method 150 MCERTS Y - Reported on
s ) s 17025 > | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
i onl i
appropriate) ANAS) y) (AD) basis
Determination of phenols by Reversed Phased High Performance Liquid - .
™26 Chromatography and Electro-Chemical Detection. PMO No preparation is required. AR ves
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
™30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 AD Yes
1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO °C. Samples containing asbestos are not dried and ground.
11885:2009: SOILS by Modified USEP
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
™30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 Yes AD Yes
1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO °C. Samples containing asbestos are not dried and ground.
11885:2009: SOILS by Modified USEP
Detgrmlnatlon of Trace Metals by ICP—OES_(_Inductlver Coupled Plasma - Optical Modified method BS EN12457-2:2002 As received solid samples are leached with
TM30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, PM17 water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is Yes AR Yes
1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO included in th'e ratio ! P
11885:2009: SOILS by Modified USEP :
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range
Organics (GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE o i . ) -
TM36 by GCFID co-elutes with 3-methylpentane if present and therefore can give a false PM12 ggd;\lz%:if:;;e;?sd 50214 v2:2014. Preparation of solid and liquid samples for AR Yes
positive. Positive MTBE results will be re-run using GC-MS to double check, when p YsIS.
requested.
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range
Organics (GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE o i . ) -
TM36 by GCFID co-elutes with 3-methylpentane if present and therefore can give a false PM12 ggdgf;%:i;P;zeéTsd 50214 v2:2014. Preparation of solid and liquid samples for Yes AR Yes
positive. Positive MTBE results will be re-run using GC-MS to double check, when p ysis.
requested.
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride
325.2 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON - .
™38 353.1 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 PMO No preparation is required. Yes AR Yes
1993 (comparabl
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride Extraction of dried and ground or as received samples with deionised water in a 2:1
™38 325.2 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON PM20 water to solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AR Yes
353.1 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium
1993 (comparabl hydroxide to soil for hexavalent chromium using a reciprocal shaker.
TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR
detection. Based on the following modified standard methods: USEPA 9060A . .
TME0 (2002), APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573, and USEPA PMO No preparation s required. AR Yes
415.1.
Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified
T™M61 USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, PMO No preparation is required. Yes AR Yes
Rev.2, Feb 2007
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 13 of 14



Element Materials Technology

Method Code Appendix

EMT Job No: 20/15137
Analysis done
Prep Method 130 MCERTS Y . Reported on
s ) s 17025 > | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
i onl i
appropriate) ANAS) y) (AD) basis
Modified SCA Blue Book V.12 draft 2017 and WM3 1st Edition v1.1:2018. Solid
TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42 samples undergo a thorough visual inspection for asbestos fibres prior to asbestos Yes AR
identification using TMO65.
Modified US EPA methods 150.1 (1982) and 9045D Rev. 4 - 2004) and BS1377- Extraction of as received solid samples using one part solid to 2.5 parts deionised
T™73 - PM11 Yes AR No
3:1990. Determination of pH by Metrohm automated probe analyser. water.
M.Odlf.md USEPA method OIA-1667 (1.999)' Determl_natlon qf cyanl_de by Flow As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide,
T™89 Injection Analyser. Where WAD cyanides are required a Ligand displacement step PM45 ;i - ) Yes AR Yes
. - . Sulphide and Thiocyanate analysis.
is carried out before analysis.
Analysis of fluoride by ISE (lon Selective Electrode) using modified ISE method 9214 - )
T™173 -340.2 (EPA 1998) PMO No preparation is required. AR Yes
NONE No Method Code NONE No Method Code AD Yes
Modified method BS EN12457-2:2002 As received solid samples are leached with
NONE No Method Code PM17 water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is
included in the ratio.
Modified method BS EN12457-2:2002 As received solid samples are leached with
NONE No Method Code PM17 water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is AR
included in the ratio.
Gravimetric measurement of Natural Moisture Content and % Moisture Content at
NONE No Method Code PM4 either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. AR
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 14 of 14
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Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15509
EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27
Sample ID| R15-CP02 | R15-CP03 | R15-CP03 | R15-CP03 | R15-CP03 | R15-CP05 | R15-CPO5 | R15-CPO5 | R15-CPOS
0.50 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT VIT VIT VIT VIT VIT VIT VIT
Sample Date| 06/11/2020 | 05/11/2020 | 05/11/2020 | 05/11/2020 | 05/11/2020 | 04/11/2020 | 04/11/2020 | 04/11/2020 | 04/11/2020
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1 1 1 1 [ . Mer\IZOd
Date of Receipt | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 ’
Antimony 1 7 2 2 2 2 2 2 <1 <1 mg/kg | TM30/PM15
Arsenic* 6.4 14.6 12.2 11.2 9.5 9.9 10.6 115 71 <0.5 mg/kg [ TM30/PM15
Barium® 53 65 57 70 53 90 92 83 54 <1 mg/kg [ T™m30/PM15
Cadmium® 0.7 1.0 2.1 1.8 1.9 1.9 22 3.1 15 <0.1 mg/kg [ TM30/PM15
Chromium* 53.4 46.7 355 33.1 35.2 435 39.8 385 32.8 <0.5 mg/kg [ T™30/PM15
Copper* 19 75 32 25 26 28 32 29 18 <1 mg/kg [ T™30/PM15
Lead® 10 300 22 16 18 23 20 19 14 <5 mg/kg [ T™m30/PM15
Mercury* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg | TM30/PM15
Molybdenum* 3.1 33 4.0 4.2 3.7 43 4.7 4.4 3.1 <0.1 mg/kg [ TM30/PM15
Nickel * 16.8 28.0 38.6 33.4 30.9 33.7 39.7 37.8 22.4 <0.7 mg/kg | TM30/PM15
Selenium* <1 <1 1 <1 2 1 2 2 2 <1 mg/kg [ TM30/PM15
Zinc* 48 73 89 73 92 86 92 82 58 <5 mg/kg [ T™m30/PM15
PAH MS
Naphthalene® <0.04 0.06 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg | T™4/PM8
Acenaphthylene <0.03 0.09 0.14 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 mg/kg TM4/PM8
Acenaphthene * <0.05 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 mg/kg | T™4/PM8
Fluorene® <0.04 <0.04 0.09 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg | T™4/PM8
Phenanthrene <0.03 0.66 1.10 <0.03 <0.03 0.16 <0.03 <0.03 <0.03 <0.03 mg/kg | T™4/PM8
Anthracene® <0.04 0.24 0.35 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg | T™4/PM8
Fluoranthene® <0.03 1.65 1.64 <0.03 <0.03 0.31 <0.03 <0.03 <0.03 <0.03 mg/kg | TM4/PM8
Pyrene® <0.03 1.69 1.38 <0.03 <0.03 0.26 <0.03 <0.03 <0.03 <0.03 mg/kg | TM4/PM8
Benzo(a)anthracene * <0.06 1.02 0.81 <0.06 <0.06 0.21 <0.06 <0.06 <0.06 <0.06 mg/kg | TM4/PM8
Chrysene® <0.02 1.14 0.76 <0.02 <0.02 0.22 <0.02 <0.02 <0.02 <0.02 mg/kg | TM4/PM8
Benzo(bK)fluoranthene * <0.07 271 1.18 <0.07 <0.07 0.31 <0.07 <0.07 <0.07 <0.07 mg/kg | TM4/PM8
Benzo(a)pyrene* <0.04 1.69 0.65 <0.04 <0.04 0.17 <0.04 <0.04 <0.04 <0.04 mg/kg | TM4/PM8
Indeno(123cd)pyrene <0.04 1.25 0.39 <0.04 <0.04 0.09 <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene* <0.04 0.19 0.10 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg | TM4/PM8
Benzo(ghi)perylene* <0.04 1.35 0.36 <0.04 <0.04 0.11 <0.04 <0.04 <0.04 <0.04 mg/kg | T™4/PM8
Coronene <0.04 0.27 0.07 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8
PAH 17 Total <0.64 14.08 9.02 <0.64 <0.64 1.84 <0.64 <0.64 <0.64 <0.64 mg/kg TM4/PM8
Benzo(b)fluoranthene <0.05 1.95 0.85 <0.05 <0.05 0.22 <0.05 <0.05 <0.05 <0.05 mg/kg TM4/PM8
Benzo(k)fluoranthene <0.02 0.76 0.33 <0.02 <0.02 0.09 <0.02 <0.02 <0.02 <0.02 mg/kg TM4/PM8
PAH Surrogate % Recovery 91 87 96 87 86 90 89 91 86 <0 % TM4/PM8
Mineral Oil (C10-C40) (EH_CU_1D_Total) <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 mg/kg TMS/PM8/PM16

QF-PM3.1.2v11

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise. 20f 25



Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15509
EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27
Samp|e ID| R15-CP02 R15-CP03 R15-CP03 R15-CP03 R15-CP03 R15-CP05 R15-CP05 R15-CP05 R15-CP05
Depth 0.50 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers| VJT vIT vIT VIT VIT VIT VIT VIT VIT
Sample Date| 06/11/2020 | 05/11/2020 | 05/11/2020 | 05/11/2020 | 05/11/2020 | 04/11/2020 | 04/11/2020 | 04/11/2020 | 04/11/2020
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1 1 1 1 [ . Mer\IZOd
Date of Receipt| 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 :
TPH CWG
Aliphatics
>C5-C6 (HS_1D_AL)* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <015V <0.1 mg/kg [ TM36/PM12
>C6-C8 (HS_1D_AL)* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <015V <0.1 mg/kg [ TM36/PM12
>C8-C10 (HS_1D_AL) <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <01V <0.1 mg/kg [ TM36/PM12
>C10-C12 (EHfCUlefAL)" <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg TMS/PMB/PM16
>C12-C16 (EH_CU_1D_AL)* <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 mg/kg TMS/PMB/PM16
>C16-C21 (EH7CU71D7AL)* <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 mg/kg TMS/PM8/PM16
>C21-C35 (EH_CU_1D_AL)* <7 26 <7 <7 <7 <7 <7 <7 <7 <7 mg/kg TMS/PMB/PM16
>C35-C40 (EH_1D_AL) <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 mg/kg TMS/PM8/PM16
Total aliphatics C5-40 (EH+HS_1D_AL) <26 26 <26 <26 <26 <26 <26 <26 <26 <26 mg/kg TTMISPARIPMIZIPMIS
>C6-C10 (HS_1D_AL) <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <013V <0.1 mg/kg [ TM36/PM12
>C10-C25 (EH_1D_AL) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 mg/kg | TMs/PMEIPMIG
>C25-C35 (EH_1D_AL) <10 25 <10 <10 <10 <10 <10 <10 <10 <10 mg/kg | TMs/PMEIPMIG
Aromatics
>C5-EC7 (HS_1D_AR)* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <013V <0.1 mg/kg | TM36/PM12
>EC7-EC8 (HS_1D_AR)* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <013V <0.1 mg/kg [ TM36/PM12
>EC8-EC10 (HS_1D_AR)* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <013V <0.1 mg/kg [ TM36/PM12
>EC10-EC12 (EH_CU_1D_AR)* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg TMS5/PMB/PM16
>EC12-EC16 (EH_CU_1D_AR)* <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 mg/kg | TvEPVE/PMLE
>EC16-EC21 (EH_CU_1D_AR)* <7 27 24 <7 <7 <7 <7 <7 <7 <7 mg/kg TM5/PMB/PM16
>EC21-EC35 (EH_CU_1D_AR)* <7 203 101 <7 <7 <7 <7 <7 <7 <7 mg/kg TM5/PMB/PM16
>EC35-EC40 (EH_1D_AR) <7 36 17 <7 <7 <7 <7 <7 <7 <7 mg/kg TMS/PM8/PM16
Total aromatics C5-40 (EH+HS_1D_AR) <26 266 142 <26 <26 <26 <26 <26 <26 <26 mg/kg [ memeseemzee
rota alphaics and aromatics(Cs-40) (EH+HS._CU_1D,Tota) <52 292 142 <52 <52 <52 <52 <52 <52 <52 mg/kg LY ——
>EC6-EC10 (HS_1D_AR)* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <013V <0.1 mg/kg [ TM36/PM12
>EC10-EC25 (EH_1D_AR) <10 71 50 <10 <10 <10 <10 <10 <10 <10 mg/kg TMS/PMB/PM16
>EC25-EC35 (EH_1D_AR) <10 161 75 <10 <10 <10 <10 <10 <10 <10 mg/kg TMS/PMB/PM16
MTBE* <5 <5 <5 <5 <5 <5 <5 <5 v <5 uglkg [TM36/PM12
Benzene® <5 <5 <5 <5 <5 <5 <5 <5 v <5 uglkg  [TMm36/PM12
Toluene® <5 <5 <5 <5 <5 9 <5 <5 P <5 uglkg  [TMm36/PM12
Ethylbenzene * <5 <5 <5 <5 <5 <5 <5 <5 P <5 uglkg | TM36/PM12
mip-Xylene* <5 <5 <5 <5 <5 <5 <5 <5 <V <5 uglkg | TM36/PM12
o-Xylene* <5 <5 <5 <5 <5 <5 <5 <5 P <5 uglkg | T™M36/PM12
pcB 28* <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8
pPCB 52* <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8
pcB 101* <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8
pcB 118* <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8
pcB 138* <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8
pcB 153* <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8
pcB 180* <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8
Total 7 PCBs* <35 <35 <35 <35 <35 <35 <35 <35 <35 <35 uglkg | TM17/PM8

QF-PM3.1.2v11

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise. 3of 25



Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15509
EMT Sample No. 1-3 4-6 79 10-12 13-15 16-18 19-21 22-24 2527

Samp|e ID| R15-CP02 R15-CP03 R15-CP03 R15-CP03 R15-CP03 R15-CP05 R15-CP05 R15-CP05 R15-CP05

Depth 0.50 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50 Please see attached notes for all
abbreviations and acronyms
COC No / misc y!
Containers VIT VIT VIT VIT VIT VIT VIT VIT VIT

Sample Date| 06/11/2020 | 05/11/2020 | 05/11/2020 | 05/11/2020 | 05/11/2020 | 04/11/2020 | 04/11/2020 | 04/11/2020 | 04/11/2020

Sample Type Soil Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1 1 1 1
LOD/LOR |  Units Mi}md
Date of Receipt | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 0:
Natural Moisture Content 13.1 17.5 13.9 11.7 12.9 11.9 16.3 17.7 17.2 <0.1 % PM4/PMO
Moisture Content (% Wet Weight) 11.6 14.9 12.2 10.5 11.4 10.7 14.0 15.0 14.7 <0.1 % PM4/PMO
Hexavalent Chromium * <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 mg/kg | TM38/PM20
Chromium Il 53.4 46.7 35.5 33.1 35.2 43.5 39.8 38.5 32.8 <0.5 mg/kg NONE/NONE
Total Cyanide® <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg | TM89/PM45
Total Organic Carbon * 0.21 0.92 0.41 0.30 0.31 0.68 0.57 0.56 0.54 <0.02 % TM21/PM24
Loss on Ignition* 45 2.4 2.3 17 13 2.8 2.8 2.6 1.2 <1.0 % TM22/PMO
pH* 11.96 11.13 9.16 8.72 8.76 8.40 8.34 7.89 8.21 <0.01 pH units | TM73/PM11
Mass of raw test portion 0.1017 0.1058 0.104 0.1009 0.1018 0.107 0.1057 0.1061 0.1064 kg NONE/PM17
Mass of dried test portion 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 kg NONE/PM17

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 25



Element Materials Technology

Client Name:

Ground Investigations Ireland

Report: CEN 10:1 1 Batch

Reference: 9754-07-20
Location: Bus Connects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15509
EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27
Sample ID| R15-CP02 | R15-CP03 | R15-CP03 | R15-CP03 | R15-CP03 | R15-CP05 | R15-CPO5 | R15-CPO5 | R15-CPOS
Depth 0.50 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT VIT viT viT VvIT VIT VIT VIT
Sample Date| 06/11/2020 | 05/11/2020 | 05/11/2020 | 05/11/2020 | 05/11/2020 | 04/11/2020 | 04/11/2020 | 04/11/2020 | 04/11/2020
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1 1 1 1 [ . Mer\IZOd
Date of Receipt| 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 | 09/11/2020 ’
Dissolved Antimony" <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.006 <0.002 mg/l TM30/PM17
Dissolved Antimony (A10)* <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.06 <0.02 mg/kg | TM30/PM17
Dissolved Arsenic® 0.0068 <0.0025 | <0.0025 | <0.0025 | <0.0025 | <0.0025 | <0.0025 | <0.0025 | <0.0025 <0.0025 mg/l | TM30/PM17
Dissolved Arsenic (A10)* 0.068 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 mg/kg | TM30/PM17
Dissolved Barium* 0.007 0.024 <0.003 <0.003 0.005 0.003 0.003 0.032 0.031 <0.003 mg/l | TM30/PM17
Dissolved Barium (A10)* 0.07 0.24 <0.03 <0.03 0.05 <0.03 <0.03 0.32 0.31 <0.03 mg/kg | TM30/PM17
Dissolved Cadmium* <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 <0.0005 mg/l | TM30/PM17
Dissolved Cadmium (A10)* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 mg/kg [ T™30/PM17
Dissolved Chromium®* 0.0094 0.0662 <0.0015 | <0.0015 | <0.0015 | <0.0015 | <0.0015 | <0.0015 | <0.0015 <0.0015 mg/l | TM30/PM17
Dissolved Chromium (A10) * 0.094 0.662 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 mg/kg | TM30/PM17
Dissolved Copper* 0.032 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 mg/l  [TM30/PM17
Dissolved Copper (A10)* 0.32 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 mg/kg | TM30/PM17
Dissolved Lead® <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 mg/l | TM30/PM17
Dissolved Lead (AL0)* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 mg/kg [ T™30/PM17
Dissolved Molybdenum* 0.006 0.002 0.012 0.010 0.018 0.010 0.012 0.011 0.014 <0.002 mg/l | TM30/PM17
Dissolved Molybdenum (A10)* 0.06 <0.02 0.12 0.10 0.18 0.10 0.12 0.11 0.14 <0.02 mglkg | TM30/PM17
Dissolved Nickel* <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 mg/l | TM30/PM17
Dissolved Nickel (A10)* <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 mg/kg [ TM30/PM17
Dissolved Selenium® <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.009 <0.003 mg/l | TM30/PM17
Dissolved Selenium (A10)* <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.09 <0.03 mglkg [ T™30/PM17
Dissolved Zinc* <0.003 0.003 0.004 0.004 0.004 0.004 0.004 0.003 0.003 <0.003 mg/l | TM30/PM17
Dissolved Zinc (AlO)* <0.03 <0.03 0.04 0.04 0.04 0.04 0.04 0.03 <0.03 <0.03 mg/kg | TM30/PM17
Mercury Dissolved by CVAF* | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 | <0.00001 <0.00001 mg/l TM61/PMO
Mercury Dissolved by CVAF*# <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 mg/kg TM61/PMO
Total Phenols HPLC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 mg/l TM26/PMO
Total Phenols HPLC <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg TM26/PMO
Fluoride <0.3 <0.3 0.3 <0.3 <0.3 0.4 0.4 0.3 <0.3 <0.3 mg/| TM173/PMO
Fluoride <3 <3 <3 <3 <3 4 4 3 <3 <3 mg/kg | TM173/PMO
Sulphate as SO4* 7.6 16.3 7.1 0.8 22 0.9 11 11.3 325 <0.5 mg/l TM38/PMO
Sulphate as soa* 76 163 71 8 22 9 11 113 325 <5 mg/kg TM38/PMO
Chloride* 2.7 9.7 11 12 1.3 <0.3 0.3 0.4 0.8 <0.3 mg/l TM38/PMO
Chloride* 27 97 11 12 13 <3 <3 4 8 <3 mg/kg TM38/PMO
Dissolved Organic Carbon 4 <2 3 3 3 3 2 3 3 <2 mg/l TM60/PMO
Dissolved Organic Carbon 40 <20 30 30 30 30 <20 30 30 <20 mg/kg TM60/PMO
Total Dissolved Solids* 179 308 68 <35 43 55 47 v 91 <35 mg/l TM20/PMO
Total Dissolved Solids * 1790 3079 680 <350 430 550 470 770 910 <350 mg/kg TM20/PMO
Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 25



Element Materials Technology

BS EN-12457-2 Result Report

Mass of sample taken (kg)

Dry Matter Content Ratio (%) =

88.2

Mass of dry sample (kg) = 0.09 Leachant Volume (1) -
Particle Size <4mm = >95%
EMT Job No 20/15509 Landfill Waste Acceptance
Sample No 3 Criteria Limits
Client Sample No R15-CP02
Depth/Other 0.50
Sample Date 06/11/2020 lert | bl | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.21 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) (EH_CU_1D_Total) <30 500 - -
PAH Sum of 6 (mg/kg) - - - -
PAH Sum of 17 (mg/kg) <0.64 100 - -
10:1 Lo .

concn Limit valufas for com.pllance
Eluate Analysis toached BS Elﬁicz':i??f:f E/ss";go kg

A10

mg/kg mg/kg
Arsenic 0.068 0.5 2 25
Barium 0.07 20 100 300
Cadmium <0.005 0.04 1 5
Chromium 0.094 0.5 10 70
Copper 0.32 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum 0.06 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc <0.03 4 50 200
Chloride 27 800 15000 25000
Fluoride <3 10 150 500
Sulphate as SO4 76 1000 20000 50000
Total Dissolved Solids 1790 4000 60000 100000
Phenol - 1 - -
Dissolved Organic Carbon 40 500 800 1000

QF-PM3.1.18 vl

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 25



Element Materials Technology

BS EN-12457-2 Result Report

Mass of sample taken (kg)

Dry Matter Content Ratio (%) =

85.1

Mass of dry sample (kg) = 0.09 Leachant Volume (1) -
Particle Size <4mm = >95%
EMT Job No 20/15509 Landfill Waste Acceptance
Sample No 6 Criteria Limits
Client Sample No R15-CP03
Depth/Other 0.50
Sample Date 05/11/2020 lert | bl | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.92 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) (EH_CU_1D_Total) <30 500 - -
PAH Sum of 6 (mg/kg) - - - -
PAH Sum of 17 (mg/kg) 14.08 100 - -
10:1 Lo .

concn Limit valufas for com.pllance
Eluate Analysis toached BS Elﬁicz':i??f:f E/ss";go kg

A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium 0.24 20 100 300
Cadmium <0.005 0.04 1 5
Chromium 0.662 0.5 10 70
Copper <0.07 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum <0.02 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc <0.03 4 50 200
Chloride 97 800 15000 25000
Fluoride <3 10 150 500
Sulphate as SO4 163 1000 20000 50000
Total Dissolved Solids 3079 4000 60000 100000
Phenol - 1 - -
Dissolved Organic Carbon <20 500 800 1000

QF-PM3.1.18 vl

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 70of 25



Element Materials Technology

BS EN-12457-2 Result Report

Mass of sample taken (kg)

Dry Matter Content Ratio (%) =

86.9

Mass of dry sample (kg) = 0.09 Leachant Volume (1) -
Particle Size <4mm = >95%
EMT Job No 20/15509 Landfill Waste Acceptance
Sample No 9 Criteria Limits
Client Sample No R15-CP03
Depth/Other 1.50
Sample Date 05/11/2020 lert | bl | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.41 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) (EH_CU_1D_Total) <30 500 - -
PAH Sum of 6 (mg/kg) - - - -
PAH Sum of 17 (mg/kg) 9.02 100 - -
10:1 Lo .

concn Limit valufas for com.pllance
Eluate Analysis toached BS Elﬁicz':i??f:f E/ss";go kg

A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium <0.03 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum 0.12 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.04 4 50 200
Chloride 11 800 15000 25000
Fluoride <3 10 150 500
Sulphate as SO4 71 1000 20000 50000
Total Dissolved Solids 680 4000 60000 100000
Phenol - 1 - -
Dissolved Organic Carbon 30 500 800 1000

QF-PM3.1.18 vl

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 25



Element Materials Technology

BS EN-12457-2 Result Report

Mass of sample taken (kg)

Dry Matter Content Ratio (%) =

88.9

Mass of dry sample (kg) = 0.09 Leachant Volume (1) -
Particle Size <4mm = >95%
EMT Job No 20/15509 Landfill Waste Acceptance
Sample No 12 Criteria Limits
Client Sample No R15-CP03
Depth/Other 2.50
Sample Date 05/11/2020 lert | bl | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.30 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) (EH_CU_1D_Total) <30 500 - -
PAH Sum of 6 (mg/kg) - - - -
PAH Sum of 17 (mg/kg) <0.64 100 - -
10:1 Lo .

concn Limit valufas for com.pllance
Eluate Analysis toached BS Elﬁicz':i??f:f E/ss";go kg

A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium <0.03 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum 0.10 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.04 4 50 200
Chloride 12 800 15000 25000
Fluoride <3 10 150 500
Sulphate as SO4 8 1000 20000 50000
Total Dissolved Solids <350 4000 60000 100000
Phenol - 1 - -
Dissolved Organic Carbon 30 500 800 1000

QF-PM3.1.18 vl

Please include all sections of this report if it is reproduced
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Element Materials Technology

BS EN-12457-2 Result Report

Mass of sample taken (kg)

Dry Matter Content Ratio (%) =

88.6

Mass of dry sample (kg) = 0.09 Leachant Volume (1) -
Particle Size <4mm = >95%
EMT Job No 20/15509 Landfill Waste Acceptance
Sample No 15 Criteria Limits
Client Sample No R15-CP03
Depth/Other 3.50
Sample Date 05/11/2020 lert | bl | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.31 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) (EH_CU_1D_Total) <30 500 - -
PAH Sum of 6 (mg/kg) - - - -
PAH Sum of 17 (mg/kg) <0.64 100 - -
10:1 Lo .

concn Limit valufas for com.pllance
Eluate Analysis toached BS Elﬁicz':i??f:f E/ss";go kg

A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium 0.05 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum 0.18 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.04 4 50 200
Chloride 13 800 15000 25000
Fluoride <3 10 150 500
Sulphate as SO4 22 1000 20000 50000
Total Dissolved Solids 430 4000 60000 100000
Phenol - 1 - -
Dissolved Organic Carbon 30 500 800 1000

QF-PM3.1.18 vl

Please include all sections of this report if it is reproduced

Al solid results are expressed on a dry weight basis unless stated otherwise. 10 of 25



Element Materials Technology

BS EN-12457-2 Result Report

Mass of sample taken (kg)

Dry Matter Content Ratio (%) =

84.2

Mass of dry sample (kg) = 0.09 Leachant Volume (1) -
Particle Size <4mm = >95%
EMT Job No 20/15509 Landfill Waste Acceptance
Sample No 18 Criteria Limits
Client Sample No R15-CP05
Depth/Other 0.50
Sample Date 04/11/2020 lert | bl | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.68 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) (EH_CU_1D_Total) <30 500 - -
PAH Sum of 6 (mg/kg) - - - -
PAH Sum of 17 (mg/kg) 1.84 100 - -
10:1 Lo .

concn Limit valufas for com.pllance
Eluate Analysis toached BS Elﬁicz':i??f:f E/ss";go kg

A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium <0.03 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum 0.10 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.04 4 50 200
Chloride <3 800 15000 25000
Fluoride 4 10 150 500
Sulphate as SO4 9 1000 20000 50000
Total Dissolved Solids 550 4000 60000 100000
Phenol - 1 - -
Dissolved Organic Carbon 30 500 800 1000

QF-PM3.1.18 vl

Please include all sections of this report if it is reproduced

Al solid results are expressed on a dry weight basis unless stated otherwise. 110of 25



Element Materials Technology

BS EN-12457-2 Result Report

Mass of sample taken (kg)

Dry Matter Content Ratio (%) =

85.0

Mass of dry sample (kg) = 0.09 Leachant Volume (1) -
Particle Size <4mm = >95%
EMT Job No 20/15509 Landfill Waste Acceptance
Sample No 21 Criteria Limits
Client Sample No R15-CP05
Depth/Other 1.50
Sample Date 04/11/2020 lert | bl | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.57 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) (EH_CU_1D_Total) <30 500 - -
PAH Sum of 6 (mg/kg) - - - -
PAH Sum of 17 (mg/kg) <0.64 100 - -
10:1 Lo .

concn Limit valufas for com.pllance

Eluate Analysis feached BS Elrﬁczizg'?;eastt /s 10 likg
A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium <0.03 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum 0.12 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.04 4 50 200
Chloride <3 800 15000 25000
Fluoride 4 10 150 500
Sulphate as SO4 11 1000 20000 50000
Total Dissolved Solids 470 4000 60000 100000
Phenol - 1 - -
Dissolved Organic Carbon <20 500 800 1000

Please include all sections of this report if it is reproduced
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Element Materials Technology

BS EN-12457-2 Result Report

Mass of sample taken (kg)

Dry Matter Content Ratio (%) =

84.5

Mass of dry sample (kg) = 0.09 Leachant Volume (1) -
Particle Size <4mm = >95%
EMT Job No 20/15509 Landfill Waste Acceptance
Sample No 24 Criteria Limits
Client Sample No R15-CP05
Depth/Other 2.50
Sample Date 04/11/2020 lert | bl | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.56 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) (EH_CU_1D_Total) <30 500 - -
PAH Sum of 6 (mg/kg) - - - -
PAH Sum of 17 (mg/kg) <0.64 100 - -
10:1 Lo .

concn Limit valufas for com.pllance
Eluate Analysis toached BS Elﬁicz':i??f:f E/ss";go kg

A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium 0.32 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum 0.11 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.03 4 50 200
Chloride 4 800 15000 25000
Fluoride 3 10 150 500
Sulphate as SO4 113 1000 20000 50000
Total Dissolved Solids 770 4000 60000 100000
Phenol - 1 - -
Dissolved Organic Carbon 30 500 800 1000

QF-PM3.1.18 vl

Please include all sections of this report if it is reproduced

Al solid results are expressed on a dry weight basis unless stated otherwise. 13 of 25



Element Materials Technology

BS EN-12457-2 Result Report

Mass of sample taken (kg)

Dry Matter Content Ratio (%) =

84.2

Mass of dry sample (kg) = 0.09 Leachant Volume (1) -
Particle Size <4mm = >95%
EMT Job No 20/15509 Landfill Waste Acceptance
Sample No 27 Criteria Limits
Client Sample No R15-CP05
Depth/Other 3.50
Sample Date 04/11/2020 lert | bl | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.54 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) (EH_CU_1D_Total) <30 500 - -
PAH Sum of 6 (mg/kg) - - - -
PAH Sum of 17 (mg/kg) <0.64 100 - -
10:1 Lo .

concn Limit valufas for com.pllance
Eluate Analysis toached BS Elﬁicz':i??f:f E/ss";go kg

A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium 0.31 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum 0.14 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony 0.06 0.06 0.7 5
Selenium 0.09 0.1 0.5 7
Zinc <0.03 4 50 200
Chloride 8 800 15000 25000
Fluoride <3 10 150 500
Sulphate as SO4 325 1000 20000 50000
Total Dissolved Solids 910 4000 60000 100000
Phenol - 1 - -
Dissolved Organic Carbon 30 500 800 1000

QF-PM3.1.18 vl

Please include all sections of this report if it is reproduced

Al solid results are expressed on a dry weight basis unless stated otherwise. 14 of 25
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Element Materials Technology

Client Name:

Reference:
Location:
Contact:

Note:

Ground Investigations Ireland

20/07/9754
Bus Connects Route 15
John Duggan

Asbestos Analysis

Asbestos Screen analysis is carried out in accordance with our documented in-house methods PM042 and TM065 and HSG 248 by Stereo and Polarised Light Microscopy
using Dispersion Staining Techniques and is covered by our UKAS accreditation. Detailed Gravimetric Quantification and PCOM Fibre Analysis is carried out in accordance
with our documented in-house methods PM042 and TM131 and HSG 248 using Stereo and Polarised Light Microscopy and Phase Contrast Optical Microscopy (PCOM).

Samples are retained for not less than 6 months from the date of analysis unless specifically requested.

Opinions, including ACM type and Asbestos level less than 0.1%, lie outside the scope of our UKAS accreditation.

Where the sample is not taken by a Element Materials Technology consultant, Element Materials Technology cannot be responsible for inaccurate or unrepresentative

sampling.
I.E]’t\)/ll;r Batch Sample ID Depth Ssr':m/l;—le AD:atK/s?; Analysis Result
No. No.

20/15509 1 R15-CP02 0.50 2 11/12/2020 |General Description (Bulk Analysis) [soil/stones
11/12/2020 |Asbestos Fibres NAD
11/12/2020 |Asbestos ACM NAD
11/12/2020 |Asbestos Type NAD
11/12/2020 |Asbestos Level Screen NAD

20/15509 1 R15-CP03 0.50 5 11/12/2020 |General Description (Bulk Analysis) [soil/stones
11/12/2020 |Asbestos Fibres NAD
11/12/2020 |Asbestos ACM NAD
11/12/2020 |Asbestos Type NAD
11/12/2020 |Asbestos Level Screen NAD

20/15509 1 R15-CP03 1.50 8 11/12/2020 |General Description (Bulk Analysis) |[Soil/Stones
11/12/2020 |Asbestos Fibres NAD
11/12/2020 |Asbestos ACM NAD
11/12/2020 |Asbestos Type NAD
11/12/2020 |Asbestos Level Screen NAD

20/15509 1 R15-CP03 2.50 11 11/12/2020 |General Description (Bulk Analysis) |[Soil/Stones
11/12/2020 |Asbestos Fibres NAD
11/12/2020 |Asbestos ACM NAD
11/12/2020 |Asbestos Type NAD
11/12/2020 |Asbestos Level Screen NAD

20/15509 1 R15-CP03 3.50 14 11/12/2020 |General Description (Bulk Analysis) |[Soil/Stones
11/12/2020 |Asbestos Fibres NAD
11/12/2020 |Asbestos ACM NAD
11/12/2020 |Asbestos Type NAD
11/12/2020 |Asbestos Level Screen NAD

20/15509 1 R15-CP05 0.50 17 11/12/2020 |General Description (Bulk Analysis) [Soil/Stones
11/12/2020 |Asbestos Fibres NAD
11/12/2020 |Asbestos ACM NAD
11/12/2020 |Asbestos Type NAD
11/12/2020 |Asbestos Level Screen NAD

20/15509 1 R15-CP05 1.50 20 11/12/2020 |General Description (Bulk Analysis) [Soil/Stone
11/12/2020 |Asbestos Fibres NAD
11/12/2020 |Asbestos ACM NAD

QF-PM 3.1.15v10

Please include all sections of this report if it is reproduced
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Element Materials Technology

Client Name:

Ground Investigations Ireland

Asbestos Analysis

Reference: 20/07/9754

Location: Bus Connects Route 15

Contact: John Duggan

5’::'; Batch Sample ID Depth S:r'\r:l;—le Date Qf Analysis Result
No. No. Analysis

20/15509 1 R15-CP0O5 1.50 20 11/12/2020 |Asbestos Type NAD
11/12/2020 |Asbestos Level Screen NAD

20/15509 1 R15-CP05 2.50 23 11/12/2020 |General Description (Bulk Analysis) [Soil/Stone
11/12/2020 |Asbestos Fibres NAD
11/12/2020 |Asbestos Fibres (2) NAD
11/12/2020 |Asbestos ACM NAD
11/12/2020 |Asbestos ACM (2) NAD
11/12/2020 |Asbestos Type NAD
11/12/2020 |Asbestos Type (2) NAD
11/12/2020 |Asbestos Level Screen NAD

20/15509 1 R15-CP05 3.50 26 11/12/2020 |General Description (Bulk Analysis) [Soil/Stones
11/12/2020 |Asbestos Fibres NAD
11/12/2020 |Asbestos ACM NAD
11/12/2020 |Asbestos Type NAD
11/12/2020 |Asbestos Level Screen NAD

QF-PM 3.1.15v10

Please include all sections of this report if it is reproduced
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Element Materials Technology

Notification of Deviating Samples

Client Name: Ground Investigations Ireland Matrix : Solid
Reference: 9754-07-20
Location: Bus Connects Route 15
Contact: John Duggan

EMT EMT

Job Batch Sample ID Depth Sample Analysis Reason

No. No.
20/15509 1 R15-CP02 0.50 1-3 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded
20/15509 1 R15-CP03 0.50 4-6 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded
20/15509 1 R15-CP03 1.50 7-9 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded
20/15509 1 R15-CP03 2.50 10-12 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded
20/15509 1 R15-CP03 3.50 13-15 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded
20/15509 1 R15-CP05 0.50 16-18 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded
20/15509 1 R15-CP05 1.50 19-21 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded
20/15509 1 R15-CP05 2.50 22-24 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded
20/15509 1 R15-CP05 3.50 25-27 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded
Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
QF-PM3.1.11v3 Please include all sections of this report if it is reproduced 18 of 25



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 20/15509
SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI
(1N) to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DW1) Approved Laboratory .

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting
samples.
Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to
peat, clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids.
Acceptable limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance
criteria but the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 19 of 25



Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited
when all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have
not been met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated
alongside the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample
results have not been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to
be considered indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to
contact the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 20 of 25



EMT Job No.: 20/15509

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not

been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# 1ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA 1ISO17025 (SANAS Ref No.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
W Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
s Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
B Trip Blank Sample
oC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise.
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HWOL ACRONYMS AND OPERATORS USED

HS Headspace Analysis.
EH Extractable Hydrocarbons - i.e. everything extracted by the solvent.
Cu Clean-up - e.g. by florisil, silica gel.
1D GC - Single coil gas chromatography.
Total Aliphatics & Aromatics.
AL Aliphatics only.
AR Aromatics only.
2D GC-GC - Double coil gas chromatography.
#1 EH_Total but with humics extracted.
#2 EU_Total but with fatty acids extracted.
_ Operator - underscore to separate acronyms (exception for +).
+ Operator to indicate cumulative e.g. EH+HS_Total or EH_CU+HS_Total
MS Mass Spectrometry.

QF-PM 3.1.9v34

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Element Materials Technology

Method Code Appendix

EMT Job No: 20/15509
Analysis done
Prep Method 130 MCERTS Y . Reported on
s ) s 17025 > | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
i onl i
appropriate) ANAS) y) (AD) basis
PMA Gravimetric measurement of Natural Moisture Content and % Moisture Content at PMO No preparation is required AR
either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. prep quired.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 . . . AR Yes
of PAHs by GC-MS. depending on analysis required.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 X . . Yes AR Yes
of PAHs by GC-MS. depending on analysis required.
Modified 8015B v2:1996 method for the determination of solvent Extractable End over end extraction of solid samples for organic analysis. The solvent mix varies
T™5 Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions AR Yes
solvent extracts dissolved phase plus a sheen if present. using a Rapid Trace SPE.
Modified 8015B v2:1996 method for the determination of solvent Extractable End over end extraction of solid samples for organic analysis. The solvent mix varies
T™5 Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions Yes AR Yes
solvent extracts dissolved phase plus a sheen if present. using a Rapid Trace SPE.
TM5/TM36 please refer to TM5 and TM36 for method details PM8/PM12/PM16 please refer to PM8/PM16 and PM12 for method details AR Yes
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated End over end extraction of solid samples for organic analysis. The solvent mix varies
™17 ) PM8 i ) ) Yes AR Yes
Biphenyl congeners by GC-MS. depending on analysis required.
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination R .
T™M20 of Total Dissolved Solids/Total Solids PMO No preparation is required. Yes AR Yes
Modified BS 7755-3:1995, 1ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with Yes AD Yes
oxygen. The CO2 generated is quantified using infra-red detection. Organic Matter deionised water to remove the mineral carbon before TOC analysis.
(SOM) calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by
™22 temperature controlled Muffle Furnace (35C-440C). On request modified ASTM PMO No preparation is required. Yes AD Yes
D2974-00 LOI (105C-440C)
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 23 of 25



Element Materials Technology

Method Code Appendix

EMT Job No: 20/15509
Analysis done
Prep Method 150 MCERTS Y - Reported on
s ) s 17025 > | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
i onl i
appropriate) ANAS) y) (AD) basis
Determination of phenols by Reversed Phased High Performance Liquid - .
™26 Chromatography and Electro-Chemical Detection. PMO No preparation is required. AR ves
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
™30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 AD Yes
1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO °C. Samples containing asbestos are not dried and ground.
11885:2009: SOILS by Modified USEP
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
™30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 Yes AD Yes
1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO °C. Samples containing asbestos are not dried and ground.
11885:2009: SOILS by Modified USEP
Detgrmlnatlon of Trace Metals by ICP—OES_(_Inductlver Coupled Plasma - Optical Modified method BS EN12457-2:2002 As received solid samples are leached with
TM30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, PM17 water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is Yes AR Yes
1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO included in th'e ratio ! P
11885:2009: SOILS by Modified USEP :
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range
Organics (GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE o i . ) -
TM36 by GCFID co-elutes with 3-methylpentane if present and therefore can give a false PM12 ggd;\lz%:if:;;e;?sd 50214 v2:2014. Preparation of solid and liquid samples for AR Yes
positive. Positive MTBE results will be re-run using GC-MS to double check, when p YsIS.
requested.
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range
Organics (GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE o i . ) -
TM36 by GCFID co-elutes with 3-methylpentane if present and therefore can give a false PM12 ggdgf;%:i;P;zeéTsd 50214 v2:2014. Preparation of solid and liquid samples for Yes AR Yes
positive. Positive MTBE results will be re-run using GC-MS to double check, when p ysis.
requested.
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride
325.2 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON - .
™38 353.1 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 PMO No preparation is required. Yes AR Yes
1993 (comparabl
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride Extraction of dried and ground or as received samples with deionised water in a 2:1
™38 325.2 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON PM20 water to solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AR Yes
353.1 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium
1993 (comparabl hydroxide to soil for hexavalent chromium using a reciprocal shaker.
TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR
detection. Based on the following modified standard methods: USEPA 9060A . .
TME0 (2002), APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573, and USEPA PMO No preparation s required. AR Yes
415.1.
Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified
T™M61 USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, PMO No preparation is required. Yes AR Yes
Rev.2, Feb 2007
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 24 of 25



Element Materials Technology

Method Code Appendix

EMT Job No: 20/15509
Analysis done
Prep Method 1SO [ \cERTS Y . Reported on
s ) s 17025 -~ | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
i onl i
appropriate) ANAS) y) (AD) basis
Modified SCA Blue Book V.12 draft 2017 and WM3 1st Edition v1.1:2018. Solid
TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42 samples undergo a thorough visual inspection for asbestos fibres prior to asbestos Yes AR
identification using TMO65.
Modified US EPA methods 150.1 (1982) and 9045D Rev. 4 - 2004) and BS1377- Extraction of as received solid samples using one part solid to 2.5 parts deionised
T™73 - PM11 Yes AR No
3:1990. Determination of pH by Metrohm automated probe analyser. water.
Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow . . . . .
T™89 Injection Analyser. Where WAD cyanides are required a Ligand displacement step PM45 As regelved So“q samples are ext_racted with 1M NaOH by orbital shaker for Cyanide, Yes AR Yes
. - . Sulphide and Thiocyanate analysis.
is carried out before analysis.
Analysis of fluoride by ISE (lon Selective Electrode) using modified ISE method 9214 - )
T™173 -340.2 (EPA 1998) PMO No preparation is required. AR Yes
NONE No Method Code NONE No Method Code AD Yes
Modified method BS EN12457-2:2002 As received solid samples are leached with
NONE No Method Code PM17 water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is AR
included in the ratio.
Gravimetric measurement of Natural Moisture Content and % Moisture Content at
NONE No Method Code pM4 either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. AR
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 25 of 25
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Element Materials Technology
Unit 3 Deeside Point

Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

P: +44 (0) 1244 833780

F: +44 (0) 1244 833781

W: www.element.com

Six samples were received for analysis on 23rd November, 2020 of which six were scheduled for analysis. Please find attached our Test Report
which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the

Ground Investigations Ireland

Catherinestown House
Hazelhatch Road
Newcastle

Co. Dublin

Ireland

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

John Duggan

3rd December, 2020
9754-07-20

Test Report 20/16406 Batch 1
BusConnects Route 15

23rd November, 2020

Final report

1

scope of any accreditation, and all results relate only to samples supplied.

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Authorised By:

f e -

L=

Bruce Leslie

Project Manager

Please include all sections of this report if it is reproduced
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Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: BusConnects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/16406
EMT Sample No. 1-3 4-6 79 10-12 13-15 16-18
Sample ID| R15TPO1 R15 TPO1 R15 TPO1 R15 TPO2 R15 TP02 R15 TP02
00 £S0 230 oS0 £=0 280 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VJIT VIT VJIT VIT VIT
Sample Date | 19/11/2020| 19/11/2020| 19/11/2020 | 19/11/2020| 19/11/2020 | 19/11/2020
Sample Type Soil Soil Soil Soil Soil Soil
Batch Number 1 l al dl al l, LODILOR Units Mi:zod
Date of Receipt| 23/11/2020 | 23/11/2020| 23/11/2020 | 23/11/2020| 23/11/2020 | 23/11/2020 :
Antimony 2 9 4 3 6 8 <1 mg/kg | TM30/PM15|
Arsenic* 111 114 16.3 19.0 215 29.6 <0.5 mg/kg | TM30/PM15
Barium* 89 81 283 240 358 445 <1 mg/kg | TM30/PM15|
Cadmium* 2.0 18 1.4 1.2 12 2.0 <0.1 mg/kg [ TM30/PM15
Chromium * 23.8 21.0 32.8 40.2 40.1 39.7 <0.5 mg/kg | TM30/PM15|
Copper?* 24 26 40 97 114 129 <1 mg/kg | TM30/PM15
Lead* 30 55 381 268 364 508 <5 mg/kg | TM30/PM15|
Mercury* <0.1 <0.1 0.2 0.2 0.4 0.3 <0.1 mg/kg | TM30/PM15
Molybdenum * 2.7 2.4 19 2.7 24 4.4 <0.1 mg/kg | TM30/PM15|
Nickel * 33.3 29.9 27.3 35.3 32.8 43.8 <0.7 mg/kg | TM30/PM15)
Selenium* 2 <1 <1 1 1 1 <1 mg/kg | TM30/PM15|
Zinc* 104 83 637 230 355 886 <5 mg/kg | TM30/PM15)
PAH MS
Naphthalene" <0.04 <0.04 0.07 0.30 <0.20pa 0.11 <0.04 mg/kg TM4/PM8
Acenaphthylene 0.04 <0.03 0.12 0.45 1.17an 0.58 <0.03 mg/kg TM4/PM8
Acenaphthene" <0.05 <0.05 0.14 0.52 <0.25pA 0.14 <0.05 mg/kg TM4/PM8
Fluorene * <0.04 <0.04 0.12 0.40 <0.20aA 0.15 <0.04 mg/kg TM4/PM8
Phenanthrene * 0.20 0.23 121 5.67 0.74pA 1.71 <0.03 mg/kg TM4/PM8
Anthracene * 0.09 0.08 0.34 1.32 1.30aA 1.18 <0.04 mg/kg TM4/PM8
Fluoranthene * 0.42 0.38 3.30 10.95 13.84pA 8.21 <0.03 mg/kg TM4/PM8
Pyrene * 0.39 0.33 3.06 9.16 17.53aa 8.61 <0.03 mglkg | TM4/PM8
Benzo(a)anthracene * 0.25 0.19 1.46 5.03 17.59aA 8.48 <0.06 mg/kg TM4/PM8
Chrysene* 0.28 0.19 1.95 5.63 15.14p0 7.87 <0.02 mg/kg TM4/PM8
Benzo(bk)fluoranthene * 0.52 0.34 3.06 9.49 29.71pn 14.14 <0.07 mg/kg TM4/PM8
Benzo(a)pyrene * 0.27 0.18 158 4.97 13.92pn 7.10 <0.04 mg/kg TM4/PM8
Indeno(123cd)pyrene 0.22 0.14 1.06 3.38 11.03pA 4.99 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene” 0.05 <0.04 0.29 0.81 2.90pa 1.46 <0.04 mg/kg TM4/PM8
Benzo(ghi)perylene” 0.25 0.15 1.23 3.80 11.46 a0 5.16 <0.04 mg/kg TM4/PM8
Coronene 0.04 <0.04 0.19 0.64 2.35pA 0.75 <0.04 mg/kg TM4/PM8
PAH 17 Total 3.02 221 19.18 62.52 138.68aA 70.64 <0.64 mg/kg TM4/PM8
Benzo(b)fluoranthene 0.37 0.24 2.20 6.83 21.3954 10.18 <0.05 mg/kg TM4/PM8
Benzo(k)fluoranthene 0.15 0.10 0.86 2.66 8.32pA 3.96 <0.02 mg/kg TM4/PM8
PAH Surrogate % Recovery 88 74 84 88 87aA 86 <0 % TM4/PM8
Mineral Oil (C10-C40) (EH_CU_1D_Total) 41 70 71 72 184 69 <30 mglkg | TM5/PMBIPM16
Please include all sections of this report if it is reproduced
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Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: BusConnects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/16406
EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18
Sample ID R15 TPO1 R15 TPO1 R15 TPO1 R15 TP02 R15 TPO2 R15 TP02
Depth 0=0 £=0 220 O=0 150 240 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers| VJT VT VaT VT VaT VT
Sample Date| 19/11/2020 | 19/11/2020| 19/11/2020 | 19/11/2020 | 19/11/2020 | 19/11/2020
Sample Type Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1 LODILOR Units Mi:god
Date of Receipt| 23/11/2020 | 23/11/2020 | 23/11/2020 | 23/11/2020 | 23/11/2020 | 23/11/2020 :
TPH CWG
Aliphatics
>C5-C6 (HS_1D_AL) * <0.1 <0.1 <0.1 <0.1 <0.1 <015 <0.1 mgkg | TM36/PM12
>C6-C8 (HS_1D_AL)* <0.1 <0.1 <0.1 <0.1 <0.1 <015V <0.1 mglkg | TM36/PM12
>C8-C10 (HS_1D_AL) <0.1 <0.1 <0.1 <0.1 <0.1 <01 <0.1 mglkg | TM36/PM12
>C10-C12 (EH_1D_AL) # <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg [ T™s/PME/PM1s|
>C12-C16 (EH_1D_AL)* <4 <4 <4 <4 <4 <4 <4 mg/kg | TMsIPMBIPMIe
>C16-C21 (EH_1D_AL) # <7 9 <7 <7 23 10 <7 mg/kg [ T™s/PME/PM1s|
>C21-C35 (EH_1D_AL) w 41 51 62 61 143 59 <7 mg/kg | TMS/PMB/PM1S]
>C35-C40 (EH_1D_AL) <7 10 9 11 18 <7 <7 mg/kg | T™MsPMeIPML6
Total aliphatics C5-40 (EH+HS_1D_AL) 41 70 71 72 184 69 <26 mg/kg
>C6-C10 (HS_1D_AL) <0.1 <0.1 <0.1 <0.1 <0.1 <015V <0.1 mglkg | TM36/PM12
>C10-C25 (EH_1D_AL) 18 23 25 21 63 26 <10 mg/kg | TMs/PME/PM16
>C25-C35 (EH_1D_AL) 30 41 46 48 107 43 <10 mglkg | TMsIPMBIPMe
Aromatics
>C5-EC7 (HS_1D_AR)* <0.1 <0.1 <0.1 <0.1 <0.1 <015 <0.1 mg/kg | TM36/PM12)
>EC7-EC8 (HS_1D_AR)* <0.1 <0.1 <0.1 <0.1 <0.1 <015V <0.1 mg/kg | TM36/PM12)
>EC8-EC10 (HS_1D_AR)* <0.1 <0.1 <0.1 <0.1 <0.1 <015 <0.1 mg/kg | TM36/PM12)
>EC10-EC12 (EH_1D_AR) # <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg | TMS/PMB/PM1S]
>EC12-EC16 (EH_1D_AR) # <4 <4 <4 21 19 <4 <4 mg/kg | TM5/PM8IPM16
>EC16-EC21 (EH_1D_AR)* 9 9 17 125 251 46 <7 mg/kg | TMS/PMB/PM1S]
>EC21-EC35 (EH_1D_AR) # 41 66 119 421 1285 364 <7 mg/kg | TM5/PM8IPM16
>EC35-EC40 (EH_1D_AR) 12 22 25 67 151 49 <7 mg/kg | TMs/PME/PM16
Total aromatics C5-40 (EH+HS_1D_AR) 62 97 161 634 1706 459 <26 mg/kg
ot alphaics and aromaics(C5-40) (EH+HS_CU._1D_Tota) 103 167 232 706 1890 528 <52 mg/kg
>EC6-EC10 (HS_1D_AR)* <0.1 <0.1 <0.1 <0.1 <0.1 <015 <0.1 mg/kg | TM36/PM12)
>EC10-EC25 (EH_1D_AR) 16 19 45 265 652 146 <10 mg/kg TM5/PM8/PM16|
>EC25-EC35 (EH_1D_AR) 34 57 93 302 902 265 <10 mglkg | TMsIPMBIPMe
MTBE* <5 <5 <5 <5 <5 VY <5 uglkg |TM36/PM12)
Benzene* <5 <5 <5 <5 <5 SV <5 ugkg | TM36/PM12
Toluene <5 <5 <5 <5 <5 VY <5 uglkg | TM36/PM12
Ethylbenzene * <5 <5 <5 <5 <5 SV <5 ugkg | TM36/PM12
m/p-Xylene & <5 <5 <5 <5 <5 <5SV <5 ug/kg TM36/PM12
o-Xylene* <5 <5 <5 <5 <5 SV <5 ugkg | TM36/PM12
pcB 28* <5 <5 <5 <5 <5 <5 <5 ughkg | TM17/PM8
pcB52* <5 <5 <5 <5 <5 <5 <5 ughkg | TM17/PM8
pcB 101* <5 <5 <5 <5 <5 <5 <5 ughkg | TM17/PM8
pcB 118" <5 <5 <5 <5 <5 <5 <5 ughkg | TM17/PM8
pCB 138" <5 <5 <5 <5 <5 <5 <5 ug/kg | TM17/PM8
PCB 153" <5 <5 <5 <5 <5 <5 <5 ughkg | TM17/PM8
PCB 180* <5 <5 <5 <5 <5 <5 <5 ughkg | TM17/PM8
Total 7 PCBs* <35 <35 <35 <35 <35 <35 <35 ughkg | TM17/PM8

QF-PM 3.1.2v11
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Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: BusConnects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/16406
EMT Sample No. 1-3 4-6 79 10-12 13-15 16-18
Sample ID| R15TPO1 R15 TPO1 R15 TPO1 R15 TP02 R15 TPO2 R15 TPO2
Depth 0.50 1.50 230 0:50 1.50 240 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VJIT VIT VJIT VIT VIT
Sample Date | 19/11/2020 19/11/2020| 19/11/2020| 19/11/2020 | 19/11/2020 | 19/11/2020
Sample Type Soil Soil Soil Soil Soil Soil
Batch Number 1 l al dl al l,
LOD/LOR |  Units Mi}s"d
Date of Receipt| 23/11/2020 | 23/11/2020| 23/11/2020 | 23/11/2020| 23/11/2020 | 23/11/2020 :
Natural Moisture Content 8.4 14.4 24.4 211 26.2 255 <0.1 % PM4/PMO
Moisture Content (% Wet Weight) 7.8 12.6 19.6 17.4 20.8 20.3 <0.1 % PM4/PMO
Hexavalent Chromium * <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 mg/kg | TM38/PM20
Chromium Il 238 21.0 32.8 40.2 40.1 39.7 <0.5 mg/kg [ NONE/NONE|
Total Cyanide * <0.5 <0.5 <0.5 <0.5 1.0 2.1 <0.5 mg/kg | TM89/PM45|
Total Organic carbon* 0.68 0.91 1.88 5.58 3.57 5.71 <0.02 % TM21/PM24]
Loss on Ignition & 23 2.4 4.7 8.4 6.3 7.4 <1.0 % TM22/PMO
pH # 8.53 8.01 7.88 8.40 8.26 8.38 <0.01 pH units | TM73/PM11
Mass of raw test portion 0.0989 0.1024 0.129 0.1045 0.12 0.1185 kg NONE/PM17
Mass of dried test portion 0.09 0.09 0.09 0.09 0.09 0.09 kg NONE/PM17
Please include all sections of this report if it is reproduced
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Element Materials Technology

Client Name: Ground Investigations Ireland Report: CEN 10:1 1 Batch
Reference: 9754-07-20
Location: BusConnects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/16406
EMT Sample No. 1-3 4-6 79 10-12 13-15 16-18
Sample ID| R15TPO1 R15 TPO1 R15 TPO1 R15 TPO2 R15 TPO2 R15 TPO2
Depth 0=0 £=0 220 O=0 150 240 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT VT VIT VIT VIT
Sample Date | 19/11/2020| 19/11/2020| 19/11/2020 | 19/11/2020| 19/11/2020 | 19/11/2020
Sample Type Soil Soil Soil Soil Soil Soil
Batch Number 1 l al dl 1 1 LODILOR Units Mi:god
Date of Receipt| 23/11/2020 | 23/11/2020| 23/11/2020 | 23/11/2020| 23/11/2020 | 23/11/2020 :
Dissolved Antimony bt <0.002 0.005 0.014 0.014 0.006 0.012 <0.002 mg/l TM30/PM17|
Dissolved Antimony (A10) # <0.02 0.05 0.14 0.14 0.06 0.12 <0.02 mg/kg | TM30/PM17|
Dissolved Arsenic * <0.0025 0.0042 0.0059 0.0072 0.0072 0.0054 <0.0025 mg/l TM30/PM17
Dissolved Arsenic (A10) # <0.025 0.042 0.059 0.072 0.072 0.054 <0.025 mg/kg | TM30/PM17|
Dissolved Barium * 0.008 0.051 0.063 0.013 0.027 0.014 <0.003 mg/l TM30/PM17|
Dissolved Barium (A10) * 0.08 0.51 0.63 0.13 0.27 0.14 <0.03 mg/kg | TM30/PM17
Dissolved Cadmium * <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 mg/l TM30/PM17
Dissolved Cadmium (A10) * <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 mg/kg | TM30/PM17
Dissolved Chromium * <0.0015 <0.0015 <0.0015 0.0027 0.0107 0.0104 <0.0015 mg/l TM30/PM17|
Dissolved Chromium (A10) * <0.015 <0.015 <0.015 0.027 0.107 0.104 <0.015 mg/kg | TM30/PM17
Dissolved Copper” <0.007 <0.007 <0.007 0.008 0.011 <0.007 <0.007 mg/l TM30/PM17|
Dissolved Copper (AlO)* <0.07 <0.07 <0.07 0.08 0.11 <0.07 <0.07 mg/kg | TM30/PM17|
Dissolved Lead * <0.005 <0.005 <0.005 <0.005 0.010 <0.005 <0.005 mg/l TM30/PM17|
Dissolved Lead (A10)* <0.05 <0.05 <0.05 <0.05 0.10 <0.05 <0.05 mg/kg [ TM30/PM17|
Dissolved Molybdenum * 0.012 0.031 0.056 0.004 0.004 0.009 <0.002 mg/l TM30/PM17
Dissolved Molybdenum (A10) # 0.12 0.31 0.56 0.04 0.04 0.09 <0.02 mg/kg [ TM30/PM17
Dissolved Nickel * <0.002 0.002 <0.002 <0.002 0.002 <0.002 <0.002 mg/l TM30/PM17
Dissolved Nickel (A10) * <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 mg/kg [ TM30/PM17|
Dissolved Selenium* <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 mg/l TM30/PM17
Dissolved Selenium (A10) * <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 mg/kg [ TM30/PM17|
Dissolved Zinc* <0.003 0.003 0.008 0.008 0.011 0.007 <0.003 mg/l TM30/PM17
Dissolved Zinc (A10) # <0.03 <0.03 0.08 0.08 0.11 0.07 <0.03 mg/kg [ TM30/PM17
Mercury Dissolved by CVAF# <0.00001 | <0.00001 | <0.00001 0.00001 0.00004 <0.00001 <0.00001 mg/l TM61/PMO
Mercury Dissolved by CVAF * <0.0001 <0.0001 <0.0001 0.0001 0.0004 <0.0001 <0.0001 mg/kg | TM61/PMO
Total Phenols HPLC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 mg/l TM26/PMO
Total Phenols HPLC <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg TM26/PMO
Fluoride <0.3 <0.3 0.3 0.4 <0.3 <0.3 <0.3 mg/l TM173/PMO
Fluoride <3 <3 3 4 <3 <3 <3 mg/kg [ TM173/PMO|
Sulphate as S04 * 17.4 10.7 8.0 13 8.3 13.6 <0.5 mg/l TM38/PMO
Sulphate as SO4* 174 107 80 13 83 136 <5 mg/kg | TM38/PMO
Chloride * 0.8 26 2.3 <0.3 05 0.6 <0.3 mg/l TM38/PMO
Chloride * 8 26 23 <3 5 6 <3 mg/kg TM38/PMO
Dissolved Organic Carbon <2 4 6 5 4 5 <2 mg/l TM60/PMO
Dissolved Organic Carbon <20 40 60 50 40 50 <20 mg/kg TM60/PMO
Total Dissolved Solids * 73 114 126 88 95 90 <35 mg/l TM20/PMO
Total Dissolved Solids * 730 1139 1261 880 950 900 <350 mg/kg | TM20/PMO
Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 50f 14



Element Materials Technology

Client Name: Ground Investigations Ireland Report : EN12457_2
Reference: 9754-07-20
Location: BusConnects Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/16406
EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18
Sample ID| R15TPO1 R15 TPOL R15 TPOL R15 TPO2 R15 TPO2 R15 TPO2
Depth 020 el 250 ®EY =0 2 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT VIT VIT VIT VIT
Sample Date| 19/11/2020( 19/11/2020| 19/11/2020| 19/11/2020| 19/11/2020| 19/11/2020
Sample Type Soil Soil Soil Soil Soil Soil
Batch Number ) ) ) 1 1 1
mert | SR NON | higrdous | LODLOR | unis | Method
Date of Receipt| 23/11/2020| 23/11/2020| 23/11/2020| 23/11/2020 | 23/11/2020 | 23/11/2020 :
Solid Waste Analysis
Total Organic Carbon * 0.68 0.91 1.88 5.58 357 5.71 3 5 6 <0.02 % TM21/PM24
Sum of BTEX <0.025 <0.025 <0.025 <0.025 <0.025 <0.025%" 6 - - <0.025 mglkg TM36/PM12|
Sum of 7 PCBs* <0.035 <0.035 <0.035 <0.035 <0.035 <0.035 1 - - <0.035 mg/kg TM17/PM8
Mineral Oil 41 70 71 72 184 69 500 - - <30 mglkg TMS/PMB/PM16|
PAH Sum of 17 3.02 221 19.18 62.52 138.68g4 70.64 100 - - <0.64 mg/kg TM4/PM8
CEN 10:1 Leachate
Arsenic * <0.025 0.042 0.059 0.072 0.072 0.054 0.5 2 25 <0.025 mglkg TM30/PM17|
Barium * 0.08 0.51 0.63 0.13 0.27 0.14 20 100 300 <0.03 mg/kg TM30/PM17|
cadmium* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.04 1 5 <0.005 mglkg TM30/PM17|
Chromium * <0.015 <0.015 <0.015 0.027 0.107 0.104 0.5 10 70 <0.015 mg/kg TM30/PM17|
Copper" <0.07 <0.07 <0.07 0.08 0.11 <0.07 2 50 100 <0.07 mglkg TM30/PM17|
Mercury" <0.0001 <0.0001 <0.0001 0.0001 0.0004 <0.0001 0.01 0.2 2 <0.0001 mg/kg TM61/PMO
Molybdenum e 0.12 0.31 0.56 0.04 0.04 0.09 0.5 10 30 <0.02 mglkg TM30/PM17|
Nickel * <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.4 10 40 <0.02 mglkg | TM30/PM17|
Lead* <0.05 <0.05 <0.05 <0.05 0.10 <0.05 0.5 10 50 <0.05 mglkg TM30/PM17|
Annmony" <0.02 0.05 0.14 0.14 0.06 0.12 0.06 0.7 5 <0.02 mg/kg TM30/PM17|
Selenium * <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.1 0.5 7 <0.03 mglkg TM30/PM17|
Zinc* <0.03 <0.03 0.08 0.08 0.11 0.07 4 50 200 <0.03 mg/kg TM30/PM17|
Total Dissolved Solids * 730 1139 1261 880 950 900 4000 60000 100000 <350 mglkg TM20/PMO
Dissolved Organic Carbon <20 40 60 50 40 50 500 800 1000 <20 mgl/kg TM60/PMO
Mass of raw test portion 0.0989 0.1024 0.129 0.1045 0.12 0.1185 - - - kg NONE/PM17,
Dry Matter Content Ratio 90.6 87.8 69.6 86.4 75.1 76.2 - - - <0.1 % NONE/PM4|
Leachant Volume 0.891 0.887 0.861 0.886 0.87 0.872 - - - | NONE/PM17,
Eluate Volume 0.8 0.8 0.8 0.8 0.8 0.8 - - - | NONE/PM17
pH E 8.53 8.01 7.88 8.40 8.26 8.38 - - - <0.01 pH units | TM73/PM11
Fluoride <3 <3 3 4 <3 <3 - - - <3 mglkg | TM173/PMO|
Sulphate as SO4 E 174 107 80 13 83 136 1000 20000 50000 <5 mglkg TM38/PMO
Chloride * 8 26 23 <3 5 6 800 15000 25000 <3 mgl/kg TM38/PMO

QF-PM 3.1.17 v3

Please include all sections of this report if it is reproduced
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Element Materials Technology

Client Name:

Reference:
Location:
Contact:

Note:

Ground Investigations Ireland
20/07/9754
BusConnects Route 15
John Duggan

Asbestos Analysis

Asbestos Screen analysis is carried out in accordance with our documented in-house methods PM042 and TM065 and HSG 248 by Stereo and Polarised Light Microscopy using
Dispersion Staining Techniques and is covered by our UKAS accreditation. Detailed Gravimetric Quantification and PCOM Fibre Analysis is carried out in accordance with our
documented in-house methods PM042 and TM131 and HSG 248 using Stereo and Polarised Light Microscopy and Phase Contrast Optical Microscopy (PCOM). Samples are
retained for not less than 6 months from the date of analysis unless specifically requested.

Opinions, including ACM type and Asbestos level less than 0.1%, lie outside the scope of our UKAS accreditation.

Where the sample is not taken by a Element Materials Technology consultant, Element Materials Technology cannot be responsible for inaccurate or unrepresentative sampling.

= SV Date Of .
Job [Batch Sample ID Depth Sample Analysis Analysis Result
No. No.
20/16406 1 R15 TPO1 0.50 2 01/12/2020 |General Description (Bulk Analysis) |soil/stones
01/12/2020 |Asbestos Fibres NAD
01/12/2020 (Asbestos ACM NAD
01/12/2020 |Asbestos Type NAD
01/12/2020 |Asbestos Level Screen NAD
20/16406 1 R15 TPO1 1.50 5 01/12/2020 |General Description (Bulk Analysis) |soil/stones
01/12/2020 |Asbestos Fibres NAD
01/12/2020 (Asbestos ACM NAD
01/12/2020 |Asbestos Type NAD
01/12/2020 |Asbestos Level Screen NAD
20/16406 1 R15 TPO1 2.30 8 01/12/2020 |General Description (Bulk Analysis) |soil/stones
01/12/2020 |Asbestos Fibres NAD
01/12/2020 |Asbestos ACM NAD
01/12/2020 |Asbestos Type NAD
01/12/2020 |Asbestos Level Screen NAD
20/16406 1 R15 TP02 0.50 11 01/12/2020 |General Description (Bulk Analysis) |soil/stones
01/12/2020 |Asbestos Fibres NAD
01/12/2020 |Asbestos ACM NAD
01/12/2020 |Asbestos Type NAD
01/12/2020 |Asbestos Level Screen NAD
20/16406 1 R15 TP02 1.50 14 01/12/2020 |General Description (Bulk Analysis) |soil/stones
01/12/2020 |Asbestos Fibres NAD
01/12/2020 |Asbestos ACM NAD
01/12/2020 (Asbestos Type NAD
01/12/2020 |Asbestos Level Screen NAD
20/16406 1 R15 TP02 2.40 17 01/12/2020 |General Description (Bulk Analysis) |soil/stones
01/12/2020 |Asbestos Fibres NAD
01/12/2020 |Asbestos ACM NAD
01/12/2020 (Asbestos Type NAD
01/12/2020 |Asbestos Level Screen NAD

QF-PM 3.1.15v10

Please include all sections of this report if it is reproduced
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Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland

Reference: 9754-07-20

Location: BusConnects Route 15

Contact: John Duggan
EMT EMT
Job Batch Sample ID Depth Sample Analysis Reason
No. No.

No deviating sample report results for job 20/16406

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
8 of 14
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 20/16406

SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

1ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 9of 14



EMT Job No.: 20/16406

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.
Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA ISO17025 (SANAS Ref N0.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
o Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range
AA x5 Dilution

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 10 of 14



BA

x5 Dilution

QF-PM 3.1.9v34

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Element Materials Technology

Method Code Appendix

EMT Job No: 20/16406
Prep Method Kl MCERTS Analysis dqne Reported on
- . - 17025 -~ | on As Received ;
Test Method No. Description No. (if Description (UK soils . dry weight
] (UKAS/S (AR) or Dried :
appropriate) ANAS) only) (AD) basis
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either - .
pm4 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. PMO No preparation s required. AR
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 X . . AR Yes
PAHSs by GC-MS. depending on analysis required.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 X . . Yes AR Yes
PAHSs by GC-MS. depending on analysis required.
Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum End over end extraction of solid samples for organic analysis. The solvent mix varies
T™M5 Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions using a| AR Yes
dissolved phase plus a sheen if present. Rapid Trace SPE.
Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum End over end extraction of solid samples for organic analysis. The solvent mix varies
T™M5 Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions usinga|] Yes AR Yes
dissolved phase plus a sheen if present. Rapid Trace SPE.
TM5/TM36 please refer to TM5 and TM36 for method details PM8/PM12/PM16 please refer to PM8/PM16 and PM12 for method details AR Yes
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated End over end extraction of solid samples for organic analysis. The solvent mix varies
™17 ) PM8 X . . Yes AR Yes
Biphenyl congeners by GC-MS. depending on analysis required.
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination of - .
T™M20 Total Dissolved Solids/Total Solids PMO No preparation is required. Yes AR Yes
Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with Yes AD Yes
The CO2 generated is quantified using infra-red detection. Organic Matter (SOM) deionised water to remove the mineral carbon before TOC analysis.
calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by temperature
T™M22 controlled Muffle Furnace (35C-440C). On request modified ASTM D2974-00 LOI (105C PMO No preparation is required. Yes AD Yes
440C)
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 12 of 14



Element Materials Technology

Method Code Appendix

EMT Job No: 20/16406
1ISO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 -~ | on As Received ;
Test Method No. Description No. (if Description (UK soils . dry weight
appropriate) (UKASIS only) Ry el basis
RRIoD ANAS) (AD)
Determination of phenols by Reversed Phased High Performance Liquid - .
™26 Chromatography and Electro-Chemical Detection. PMO No preparation s required. AR Yes
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
T™30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. AD Yes
Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN 1SO 11885:2009: Samples containing asbestos are not dried and ground.
SOILS by Modified USEP
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
TM30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. Yes AD Yes
Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN 1SO 11885:2009: Samples containing asbestos are not dried and ground.
SOILS by Modified USEP
Detgrmlnatlon of Trace Metals by ICP-OES-(.Inductlver Coupled Plasma — Optical . Modified method BS EN12457-2:2002 As received solid samples are leached with water
TM30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; PM17 in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in Yes AR Yes
Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: the rati6 ! P
SOILS by Modified USEP .
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range Organics
(GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE by GCFID co- Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC
TM36 N ) h . - PM12 . AR Yes
elutes with 3-methylpentane if present and therefore can give a false positive. Positive headspace analysis.
MTBE results will be re-run using GC-MS to double check, when requested.
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range Organics
(GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE by GCFID co- Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC
TM36 N ) h . - PM12 . Yes AR Yes
elutes with 3-methylpentane if present and therefore can give a false positive. Positive headspace analysis.
MTBE results will be re-run using GC-MS to double check, when requested.
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride 325.2
(1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON 353.1 - .
™38 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 PMO No preparation is required. Yes AR Yes
(comparabl
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride 325.2 Extraction of dried and ground or as received samples with deionised water in a 2:1
TM™3s (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON 353.1 PM20 water to solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AR Yes
(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to
(comparabl soil for hexavalent chromium using a reciprocal shaker.
TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR
TM60 detection. Based on the following modified standard methods: USEPA 9060A (2002), PMO No preparation is required. AR Yes
APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573, and USEPA 415.1.
Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified
T™M61 USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, PMO No preparation is required. Yes AR Yes
Rev.2, Feb 2007
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 13 of 14



Element Materials Technology

Method Code Appendix

EMT Job No: 20/16406
1SO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 ] on As Received ;
Test Method No. Description No. (if Description (UK soils . dry weight
appropriate) (UKASIS only) AR @r (el basis
RRIoD ANAS) (AD)
Modified SCA Blue Book V.12 draft 2017 and WM3 1st Edition v1.1:2018. Solid samples
TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42 undergo a thorough visual inspection for asbestos fibres prior to asbestos identification Yes AR
using TM065.
Modified US EPA methods 150.1 (1982) and 9045D Rev. 4 - 2004) and BS1377- . . " . " -
T™M73 3:1990. Determination of pH by Metrohm automated probe analyser. PM11 Extraction of as received solid samples using one part solid to 2.5 parts deionised water. Yes AR No
Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow Injection . " . . .
TM89 Analyser. Where WAD cyanides are required a Ligand displacement step is carried out PM45 As regelved S°““.' samples are ex;racred with 1M NaOH by orbital shaker for Cyanide, Yes AR Yes
. Sulphide and Thiocyanate analysis.
before analysis.
Analysis of fluoride by ISE (lon Selective Electrode) using modified ISE method 9214 - - .
TM173 340.2 (EPA 1998) PMO No preparation is required. AR Yes
NONE No Method Code NONE No Method Code AD Yes
Modified method BS EN12457-2:2002 As received solid samples are leached with water
NONE No Method Code PM17 in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in
the ratio.
Modified method BS EN12457-2:2002 As received solid samples are leached with water
NONE No Method Code PM17 in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in AR
the ratio.
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either
NONE No Method Code PM4 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. AR
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 14 of 14



@ clement

Element Materials Technology
Unit 3 Deeside Point

Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

P: +44 (0) 1244 833780

F: +44 (0) 1244 833781

W: www.element.com

One sample was received for analysis on 27th November, 2020 of which one was scheduled for analysis. Please find attached our Test Report which
should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of

Ground Investigations Ireland

Catherinestown Housel
Hazelhatch Road
NewcastleO

Co. DublinO

Irelandd

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

John Duggan

4th December, 2020
9754-07-20

Test Report 20/16727 Batch 1
Bus Connect Route 15

27th November, 2020

Final report

1

any accreditation, and all results relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Authorised By:

Phil Sommerton BSc

Senior Project Manager

Please include all sections of this report if it is reproduced
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Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: Bus Connect Route 15 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/16727

EMT Sample No. 1

Sample ID| R15-CP06

Depth 250 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers T

Sample Date | 24/09/2020

Sample Type Soil

Batch Number 1
LODILOR |  Units Mi}g"d
Date of Receipt| 27/11/2020 :
Chloride (2:1 Ext BRE)* 0.020 <0.002 gll TM38/PM20
Sulphate as SO4 (2:1 Ext) # 0.2184 <0.0015 g/l TM38/PM20
Organic Matter 24 <0.2 % TM21/PM24]
pH* 7.74 <0.01 pH units | TM73/PM11

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20f6



Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland Matrix : Solid
Reference: 9754-07-20
Location: Bus Connect Route 15
Contact: John Duggan

EMT EMT

Job Batch Sample ID Depth Sample Analysis Reason

No. No.
20/16727 1 R15-CP06 2.50 1 Chiloride, pH, Sulphate Sample holding time exceeded prior to receipt

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
30f6

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 20/16727

SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

1ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 40f6



EMT Job No.: 20/16727

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.
Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA ISO17025 (SANAS Ref N0.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
o Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 50f6



Element Materials Technology

Method Code Appendix

EMT Job No: 20/16727
1SO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 ] on As Received ]
Test Method No. Description No. (if Description (UK soils . dry weight
appropriate) (UKASIS only) Ry el basis
RRIoD ANAS) (AD)
Modified BS 7755-3:1995, 1ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with AD Yes
The CO2 generated is quantified using infra-red detection. Organic Matter (SOM) deionised water to remove the mineral carbon before TOC analysis.
calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride 325.2 Extraction of dried and ground or as received samples with deionised water in a 2:1
™38 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON 353.1 PM20 water to solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AD Yes
(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to
(comparabl soil for hexavalent chromium using a reciprocal shaker.
Modified US EPA methods 150.1 (1982) and 9045D Rev. 4 - 2004) and BS1377- . . " . " -
T™M73 3:1990. Determination of pH by Metrohm automated probe analyser. PM11 Extraction of as received solid samples using one part solid to 2.5 parts deionised water. Yes AR No
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 6 of 6
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Ground Investigations Ireland Ltd. present the results of the fieldworks and laboratory testing in accordance with the specification and
related documents provided by or on behalf of the client The possibility of variation in the ground and/or groundwater conditions

between or below exploratory locations or due to the investigation techniques employed must be taken into account when this report

and the appendices inform designs or decisions where such variation may be considered relevant. Ground and/or groundwater
conditions may vary due to seasonal, man-made or other activities not apparent during the fieldworks and no responsibility can be
taken for such variation. The data presented and the recommendations included in this report and associated appendices are intended
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1.0 Preamble

On the instructions of Arup, a site investigation was carried out by Ground Investigations Ireland Ltd., in
October 2020 at the site of the proposed bus corridor along Route 14: UCD Ballsbridge to Dublin City

Centre.

2.0 Overview

2.1. Background

It is proposed to construct a new Bus Connects Core Bus Corridor on several commuter routes into Dublin
City Centre. Route 14 is a main commuter route from UCD Ballsbridge to Dublin city centre with high

pedestrian, cyclists, and vehicular flows.

2.2. Purpose and Scope

The purpose of the site investigation was to investigate subsurface conditions utilising trial pitting methods
in accordance with the project specification. The scope of the work undertaken for this project included the

following:

e Visit project site to observe existing conditions
e Carry out 3 No. Trial Pits to a maximum depth of 2.90m BGL
¢ Geotechnical & Environmental Laboratory testing

e 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 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.

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. Trial Pits

The trial pits were excavated using a 3T tracked excavator at the locations shown in the exploratory hole
location plan in Appendix 1. The locations were checked using a CAT scan to minimise the potential for
encountering services during the excavation. The trial pits were sampled, logged, and photographed by a
Geotechnical Engineer/Engineering Geologist prior to backfilling with arisings. Notes were made of any
services, inclusions, pit stability, groundwater encountered, and the characteristics of the strata
encountered and are presented on the trial pit logs which are provided in Appendix 2 of this Report. R14-
TP02 was not excavated due to the proposed location being within the bounds of an active construction

site.

3.3. Surveying

The exploratory hole locations have been recorded using a Trimble R10 GNSS System which records the
coordinates and elevation of the locations to ITM or Irish National Grid as required by the project
specification. The coordinates and elevations are provided on the exploratory hole logs in the appendices

of this Report. It was not possible to record the location of R14-TP04 due to the tree canopy.

3.4. 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.

Environmental & Chemical testing as required by the specification, including page the Engineers Ireland
Suite E, organic matter content, pH, chloride, 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),

hydrometer was carried out in NMTL’s Geotechnical Laboratory in Carlow.

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
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 are generally comprised;

e Topsoil
e Made Ground
e Cohesive Deposits

e Granular Deposits

TOPSOIL: Topsoil was encountered in all the exploratory holes and was present to a maximum depth of
0.30m BGL.

MADE GROUND: Made Ground deposits were encountered beneath the Topsoil in TP01 and TP04 and
were present to a depth of between 1.80m and 2.00m BGL. These deposits were described generally as
brown or dark brownish grey slightly sandy gravelly Clay or light brown gravelly clayey fine to coarse Sand
with occasional or some cobbles and boulders and contained occasional fragments of concrete, red brick,

glass, plastic, and wood.

COHESIVE DEPOSITS: Cohesive deposits were encountered beneath the Topsoil in TP03 and were
described as brown sandy gravelly CLAY with occasional cobbles and boulders. The secondary sand and
gravel constituents varied with depth, with granular lenses occasionally present in the glacial till matrix.
These deposits had occasional, some or frequent cobble and boulder content where noted on the

exploratory hole logs.

GRANULAR DEPOSITS: The granular deposits were encountered below the base of the Made Ground
deposits in TP0O1 and were described as brownish grey very gravelly fine to coarse SAND with some
subangular to subrounded cobbles. It should be noted that in the trial pit where granular deposits were

encountered, experienced instability.



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.

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 low to intermediate
plasticity. The Particle Size Distribution tests confirm that the cohesive deposits are well-graded with

percentages of sands and gravels of 57.6% with fines contents of 42.5%.

The Particle Size Distribution tests confirm that generally the granular deposits are well-graded with
percentages of sands and silt/clay typically between 3.1% and 32.60% with a gravel content of typically
44.4% to 62.4%.

4.3.2. Chemical Laboratory Testing

The pH and sulphate testing carried out in TP01 indicate that pH results are near neutral and that the water-
soluble sulphate results is low when compared to the guideline values from BRE Special Digest 1:2005.

The sample tested classify the soil as a Design Sulphate Level DS-1.

4.3.3. Environmental Laboratory Testing

A number of samples were analysed for a suite of parameters which allows for the assessment of the
sampled material in terms of total pollutant content for classification of materials as hazardous or non-
hazardous. The suite also allows for the assessment of the sampled material in terms of suitability for
placement at licenced landfills (inert, stable non-reactive, hazardous etc.). The parameter list for the suite
includes analysis of the solid samples for arsenic, barium, cadmium, chromium, copper, cyanide, lead,
nickel, mercury, zinc, speciated aliphatic and aromatic petroleum hydrocarbons, pH, sulphate, sulphide,
moisture content, soil organic matter and an asbestos screen.

The suite also includes those parameters specified in the EU Council Decision establishing criteria for the
acceptance of waste at Landfills (Council Decision 2003/33/EC), which for the solid samples are total
organic carbon (TOC), speciated aliphatic and aromatic petroleum hydrocarbons, BTEX, phenol,
polychlorinated biphenyls (PCB) and PAH.



As part of the suite a leachate is generated from the solid sample, which is analysed for antimony, arsenic,
barium, cadmium, chromium, copper, lead, mercury, molybdenum, nickel, selenium, zinc, chloride, fluoride,
soluble sulphate, sulphide, phenols, dissolved organic carbon (DOC) and total dissolved solids (TDS).

While the laboratory report provides a comparison with the waste acceptance criteria limits it does not
provide a waste classification of the material sampled nor does it comment on any potentially hazardous
properties of the materials tested. The possibility for contamination, not revealed by the testing undertaken
should be borne in mind particularly where Made Ground deposits are present, or the previous site use or
location indicate a risk of environmental variation. A waste classification report is recommended to be
carried out to provide an interpretation of the laboratory data should any material be required to be disposed

of off-site.

The results from the completed laboratory testing are included in Appendix 3 of this report.
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. . Site Trial Pit
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R14-TP01
= www.gii.ie -
Machine : 3T Tracked Excavator| pimensions Ground Level (mOD) | Client Job
[ 2.00m (L) x 0.40m (W) x 2.90m (D) . ) Number
Method : Trial Pit 5.45 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
21/10/2020
7182929 E 732116.4 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Brown slightly sandy slightly gravelly TOPSOIL with
C (0.30) occasional rootlets
5151 030 |"\4ADE GROUND: Dark brownish grey slightly sandy siightly
— gravelly Clay with some angular to subangular cobbles,
r occasional rootlets and occasional fragments of concrete,
0.50 [ (0.50) red brick and wood
0.50 ES —
0.50 T L
465 080 \ADE GROUND: Brown slightly sandy siightly gravelly
— Clay with occasional angular to subangular cobbles,
r rootlets and occasional fragments of wood.
1.00 B - (0.50)
1.00 T C
4.15 L 1.30 MADE GROUND: Light brown gravelly clayey fine to coarse
— Sand with some angular to subrounded cobbles, occasional
r rootlets and occasional fragments of wood
1.50 B -
1.50 ES C (0.70)
2.00 B 345— 200 Brownish grey very gravelly fine to coarse SAND with some
2.00 T — subangular to subrounded cobbles. Gravel is subangular to
r subrounded fine to coarse
E (0.90)
2.50 B -
2.50 ES —
255 290
388 -? r Complete at 2.90m
Plan : : : : : : : : . | Remarks

Trial pit terminated at 2.90m BGL due to side wall instability
Trial pit unstable

No groundwater encountered during excavation

Trial pit backfilled upon completion

Scale (approx) Logged By Figure No.

1:25 PC 9754-07-20.R14-TPQ

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Trial Pit
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R14-TP03
= www.gii.ie -
Machine : 3T Tracked Excavtor | pimensions Ground Level (mOD) | Client Job
[ 2.60m (L) x 0.40m (W) x 1.30m (D) ) . Number
Method : Trial Pit 14.39 National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
06/10/2020
718522.5 E 730860.8 N Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Dark brown slightly sandy slightly gravelly TOPSOIL with
C (0.25) | frequent rootlets
14.14 L 025 Firm brown slightly sandy slightly gravelly CLAY with
- (0.25) occasional rootlets. Gravel is angular to subrounded fine to
— ’ coarse
0.50 B 1389— 050 s brown siightly sandy siightly gravelly CLAY with
0.50 ES — (0.25) occasional angular to subangular cobbles, occasional
r ’ rootlets and occasional shell fragments. Gravel is angular
13.64 C 0.75 | to subrounded fine to coarse ‘
L Very stiff brown slightly sandy gravelly CLAY with some
— angular to subangular cobbles and occasional boulders.
r Gravel is angular to subrounded fine to coarse
1.00 B L (0.55)
1.30 B 13.09~ 1.30 || Obstruction: Boulders |
1.30 ES E Refusal at 1.30m
Plan : : : : : : : : . | Remarks

Trial pit terminated at 1.30m BGL due to an obstruction on boulders
Trial pit stable

No groundwater encountered during excavation

Trial pit backfilled upon completion

Scale (approx) Logged By Figure No.

1:25 PC 9754-07-20.R14-TPQ

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved



. . Site Trial Pit
rS Ground Investigations Ireland Ltd . Number
~ e . Bus Connect Detailed Stage 1 Lot 1 R14-TP04
= www.gii.ie -
Machine : 3T Tracked Excavator| pimensions Ground Level (mOD) | Client Job
[ 2.50m (L) x 0.40m (W) x 1.80m (D) ) . Number
Method : Trial Pit National Transport Authority 9754-07-20
Location ates Project Contractor Sheet
06/10/2020
Ground Investigations Ireland 17
Depth Water . Level Depth e g
(m) Sample / Tests Depth Field Records (mOD) .(m) Description Legend ®©
(m) (Thickness) =
r Dark brown slightly sandy slightly gravelly TOPSOIL with
L (0.25) | frequent rootlets
[ 925 "{4ADE GROUND: Brown siightly sandy gravelly Clay with
+ some angular to subangular cobbles, occasional boulders,
— occasional rootlets and occasional fragments of concrete,
[ glass, plastic and red brick
0.50 B -
0.50 ES r
1.00 B L (1.55)
1.50 B L
1.50 ES r
L 1.80 || Obstruction: Boulders
o Refusal at 1.80m
Plan : : : : : : : : . | Remarks

Trial pit terminated at 1.80m BGL due to obstruction on boulders
Trial pit stable

No groundwater encountered during excavation

Trial pit backfilled upon completion

Unable to survey trial pit due to tree canopy

Scale (approx) Logged By Figure No.

1:25 PC 9754-07-20.R14-TPQ

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved
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Bus Connect Detailed Stage 1 Lot 1 — Trial Pit Photographs
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APPENDIX 3 — Laboratory Testing




National Materials Testing Laboratory Ltd.

SUMMARY OF TEST RESULTS

Particle Index Properties Bulk Cell Undrained Triaxial Tests Lab
BH/TP Depth sample | Moisture | Density | <425um LL PL PI Density | Presssure | Compressive | Strain at Vane Remarks
No m No. % Mg/m3 % % % % Mg/m3 kPa Stress kPa Failure % kPa
R14-TPO1 2.00 B 5.4 25.8 29  Non Plastic
R14-TP0O1 2.90 B 6.0 16.0 32 Non Plastic
NMTL Notes : Job ref No. NMTL 3326 Gll Project ID:|9754-07-20
1. All BS tests carried out using preferred (definitive) method unless otherwise stated.  |Location Bus Connect Toute 14

Revision-02




NMTL LTD Contract: Bus Connect Toute 14
Unit 18c, Tullow Industrial Estate Client: Ground Investigations Ireland Ltd
Tullow Engineer: Patrick Cochran
County Carlow Gll Project ID 9754-07-20
Tel: 00353 59 9180822 Date: 20/11/2020
Mob: 00353 872575508 Tested By: Sb/Tch/Ms Checked: Bc
billa@nmtl.ie Job ref No. NMTL 3326
Low Intermediate High Very High Extremely High
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NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 83.3
63.000 77.5 100.0 7
50.000 74.0 90.0
37.500 70.5 4
28.000 63.5 80.0 7
20.000 57.9 g 70.0 - //
14.000 49.2 = Y
10.000 44.4 ‘a 600 7
6.300 38.2 a /
5.000 37.2 & %00 g
3.350 36.2 ‘g‘ 40.0 =g
2.000 33.1 S a0 ///
1.180 28.4 o Ly
0.600 20.7 20.0 we
0.425 16.0 10,0 /,/
0.300 11.4 | HL—]
0.212 8.1 0.0
0.150 6.0 0.001 0.01 0.1 1 10 100 1000
0.063 3.1 Sieve Size mm
0.055 3.0
0.039 2.7
0.020 2.1 Percentage Particle Size
0.011 1.7 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 15 Silt Sand Gravel
0.005 1.2 0.4 2.7 30.0 44.4 22.5 0.0
0.004 0.9
0.002 0.4 Sample Description Brown/grey slightly silty very sandy GRAVEL with some cobbles. Project No. NMTL 3326
NM BH/TP No. R14-TP0O1
TL Project Bus Connect Route 14 Gl Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 18/11/2020|Depth 2.50m




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0
50.000 93.6 900 /
37.500 86.9 /1
28.000 80.6 80.0 g
20.000 71.6 g 70.0
14.000 63.7 o /
10.000 57.0 ‘a 600 4
6.300 49.5 % 50.0 . gl
5.000 471 2 1
2o T ars A
. . o 300 b
1.180 30.9 a Bl
0.600 21.7 200 w <
0.425 17.0 10.0 o
0.300 13.1 | | LT
0.212 10.3 0.0 —
0.150 8.5 0.001 0.01 0.1 1 10 100 1000
0.063 5.0 Sieve Size mm
0.055 4.7
0.039 4.3
0.020 3.4 Percentage Particle Size
0.011 2.7 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.008 2.3 Silt Sand Gravel
0.005 1.9 0.7 4.3 32.6 62.4 0.0 0.0
0.004 14
0.002 0.7 Sample Description Brown/grey slightly silty very sandy GRAVEL. Project No. NMTL 3326
NM BH/TP No. R14-TP0O1
TL Project Bus Connect Route 14 Gl Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 18/11/2020|Depth 2.90m




National Materials Testing Laboratory Ltd.

SUMMARY OF TEST RESULTS

Particle Index Properties Bulk Cell Undrained Triaxial Tests Lab
BH/TP Depth sample | Moisture | Density | <425um LL PL Pl Density | Presssure | Compressive | Strain at Vane Remarks

No m No. % Mg/m3 % % % % Mg/m3 kPa Stress kPa Failure % kPa
R14-TP0O3 0.5 B 25.0 74.9 44 28 16
R14-TP03 1.0 B 11.8 55.2 41 24 17
R14-TP03 1.3 B 12.2 62.3 32 21 11

NMTL Notes : Job ref No. NMTL 3326 Gll Project 1D:|9754-07-20
1. All BS tests carried out using preferred (definitive) method unless otherwise stated. [Location Bus Connect Routes

Revision-02




NMTL Ltd

Sieve % Determination of Particle Size Distribution
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0 %E
50.000 100.0 9.0 1]
37.500 98.8 yé
28.000 94.6 80.0 1
20.000 93.0 Q o
s 700 2
14.000 915 2 L
10.000 86.9 » 600 pZ
© /V
6.300 81.0 o 50.0
5.000 77.8 & ',,—/
3.350 74.9 € 400
3 A
2.000 68.8 o 4+
) 30.0
1.180 63.2 o /
0.600 57.6 20.0 T 1
L1
0.425 55.2 10.0 . L—]
0.300 52.9
0.212 50.6 0.0
0.150 483 0.001 0.01 0.1 1 10 100 1000
0.063 42.4 Sieve Size mm
0.053 40.2
0.038 36.8
0.019 314 Percentage Particle Size
0.010 24.3 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.007 20.8 Silt Sand Gravel
0.005 17.9 9.6 32.9 26.4 31.2 0.0 0.0
0.004 14.7
0.002 9.6 Sample Description Brown slightly sandy gravelly silty CLAY Project No. NMTL 3326
NM BH/TP No. R14-TP03
TL Project Bus connect Route 14 GlI Project ID-9754-07-20 Sample No. B
Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 15/12/2020|Depth 1.0m
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Element Materials Technology
Unit 3 Deeside Point

Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

P: +44 (0) 1244 833780
F: +44 (0) 1244 833781

W: www.element.com

Four samples were received for analysis on 8th October, 2020 of which four were scheduled for analysis. Please find attached our Test Report which
should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of

Ground Investigations Ireland

Catherinestown Housel
Hazelhatch Road
NewcastleO

Co. Dublind

Irelandd

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

John Duggan

21st October, 2020
9754-07-20

Test Report 20/13792 Batch 1
Bus Connect Route 14

8th October, 2020

Final report

1

any accreditation, and all results relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Authorised By:

1T

Phil Sommerton BSc

Senior Project Manager

Please include all sections of this report if it is reproduced
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Element Materials Technology Environmental UK Limited

Registered in England and Wales

Registered Office: 10 Lower Grosvenor Place, London, SW1W 0EN

Company Registration No: 11371415
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Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13792
EMT Sample No. 1-3 4-6 7-9 10-12
Sample ID| R14-TP03 R14-TP03 R14-TPO4 R14-TPO4
00 £S0 00 £30 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VT VIT VIT VIT
Sample Date | 06/10/2020 | 06/10/2020 | 06/10/2020 | 06/10/2020
Sample Type Soil Soil Soil Soil
Batch Number 1 l al dl LODILOR Units Mi:god
Date of Receipt| 08/10/2020 | 08/10/2020 | 08/10/2020 | 08/10/2020 :
Antimony 2 2 3 2 <1 mg/kg | TM30/PM15|
Arsenic* 20.5 11.8 18.4 23.0 <0.5 mg/kg | TM30/PM15
Barium* 144 70 116 94 <1 mg/kg | TM30/PM15|
Cadmium* 2.8 2.3 21 2.6 <0.1 mg/kg [ TM30/PM15)
Chromium * 70.8 38.1 57.6 51.7 <0.5 mg/kg | TM30/PM15|
Copper?* 40 35 46 37 <1 mg/kg [ TM30/PM15)
Lead* 50 20 104 47 <5 mg/kg | TM30/PM15|
Mercury * <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg [ TM30/PM15)
Molybdenum” 7.3 4.5 53 5.4 <0.1 mg/kg | TM30/PM15|
Nickel* 54.3 4258 441 497 <0.7 mg/kg [ TM30/PM15)
Selenium* 1 1 1 <1 <1 mg/kg | TM30/PM15|
Zinc* 121 96 144 108 <5 mg/kg [ TM30/PM15)
PAH MS
Naphthalene * 0.17 <0.04 <0.04 <0.04 <0.04 mg/kg | TM4/PM8
Acenaphthylene <0.03 <0.03 0.14 <0.03 <0.03 mg/kg TM4/PM8
Acenaphthene # <0.05 <0.05 0.07 <0.05 <0.05 mg/kg TM4/PM8
Fluorene * <0.04 <0.04 0.05 <0.04 <0.04 mg/kg TM4/PM8
Phenanthrene * 0.13 0.20 0.57 0.11 <0.03 mglkg | TM4/PM8
Anthracene * 0.05 0.05 0.24 <0.04 <0.04 mg/kg TM4/PM8
Fluoranthene * 0.10 0.04 1.68 0.17 <0.03 mg/kg TM4/PM8
Pyrene * 0.08 0.04 1.44 0.14 <0.03 mg/kg TM4/PM8
Benzo(a)anthracene * <0.06 <0.06 0.90 0.11 <0.06 mg/kg TM4/PM8
Chrysene* 0.05 0.03 0.90 0.10 <0.02 mg/kg TM4/PM8
Benzo(bk)fluoranthene * <0.07 <0.07 1.98 0.14 <0.07 mg/kg TM4/PM8
Benzo(a)pyrene # <0.04 <0.04 1.10 0.08 <0.04 mg/kg TM4/PM8
Indeno(123cd)pyrene <0.04 <0.04 0.83 0.06 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene # <0.04 <0.04 0.15 <0.04 <0.04 mg/kg TM4/PM8
Benzo(ghi)perylene * <0.04 <0.04 0.78 0.06 <0.04 mg/kg TM4/PM8
Coronene <0.04 <0.04 0.12 <0.04 <0.04 mg/kg TM4/PM8
PAH 17 Total <0.64 <0.64 10.95 0.97 <0.64 mg/kg TM4/PM8
Benzo(b)fluoranthene <0.05 <0.05 1.43 0.10 <0.05 mg/kg TM4/PM8
Benzo(k)fluoranthene <0.02 <0.02 0.55 0.04 <0.02 mg/kg TM4/PM8
PAH Surrogate % Recovery 92 94 93 101 <0 % TM4/PM8
Mineral Oil (C10-C40) <30 <30 <30 <30 <30 mg/kg [ TMs/PM8/PM16|

QF-PM 3.1.2v11

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise. 20f13



Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13792
EMT Sample No. 1-3 4-6 7-9 10-12
Sample ID| R14-TP03 R14-TPO3 R14-TPO4 R14-TPO4
Depth 00 £S0 00 450 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VT VIT VIT VIT
Sample Date | 06/10/2020 | 06/10/2020 | 06/10/2020 | 06/10/2020
Sample Type Soil Soil Soil Soil
Batch Number 1 l al dl LODILOR Units Mi:god
Date of Receipt| 08/10/2020 | 08/10/2020 | 08/10/2020 | 08/10/2020 :
TPH CWG
Aliphatics
>C5-C6* <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg | TM36/PM12)
>ce-c8* <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg [ TM36/PM12)
>C8-C10 <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12
>C10-c12* <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg | T™MsiPMeIPML
>c12-c16* <4 <4 <4 <4 <4 mg/kg TM5/PM8/PM16|
>C16-c21* <7 <7 <7 <7 <7 mg/kg | T™s/PM8IPM1E
>C21-C35 # <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16|
>C35-C40 <7 <7 <7 <7 <7 mg/kg TMS/PM8/PM16
Total aliphatics C5-40 <26 <26 <26 <26 <26 mg/kg
>C6-C10 <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12
>C10-C25 <10 <10 <10 <10 <10 mg/kg | TM5/PM8/PM16
>C25-C35 <10 <10 <10 <10 <10 mg/kg | T™s/PM8IPM1E
Aromatics
>C5-EC7* <0.1 <0.1 <0.1 <0.1 <0.1 mglkg | TM36/PM12)
>Ec7-EC8* <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg | TM36/PM12)
>EC8-EC10* <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12
>EC10-EC12* <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg TM5/PM8/PM16|
>EC12-EC16* <4 <4 <4 <4 <4 mg/kg [ TMs/PM8/PM16)
>EC16-EC21* <7 <7 11 <7 <7 mg/kg TM5/PM8/PM16|
>EC21-EC35* <7 <7 75 <7 <7 mg/kg TM5/PM8/PM16|
>EC35-EC40 <7 <7 12 <7 <7 mg/kg TM5/PM8/PM16)
Total aromatics C5-40 <26 <26 98 <26 <26 mg/kg
Total aliphatics and aromatics(C5-40) <52 <52 98 <52 <52 mg/kg
>EC6-EC10* <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12
>EC10-EC25 <10 <10 29 <10 <10 mg/kg | TM5/PM8/PM16
>EC25-EC35 <10 <10 56 <10 <10 mg/kg TM5/PM8/PM16|
MTBE* <5 <5 <5 <5 <5 ughkg |Tm3e/PM12
Benzene * <5 <5 <5 <5 <5 ugkg |TM36/PM12
Toluene <5 <5 <5 <5 <5 ug/kg [ TM36/PM12,
Ethylbenzene * <5 <5 <5 <5 <5 ugkg |TM36/PM12
m/p-Xylene * <5 <5 <5 <5 <5 ug/kg [ TM36/PM12,
o-Xylene * <5 <5 <5 <5 <5 ugkg |TM36/PM12
pcB 28* <5 <5 <5 <5 <5 ugkg | TM17/PM8
pcB52* <5 <5 <5 <5 <5 uglkg | TM17/PM8
pcB 101* <5 <5 <5 <5 <5 ugkg | TM17/PM8
pcB 118" <5 <5 <5 <5 <5 uglkg | TM17/PM8
pCB 138" <5 <5 <5 <5 <5 ugkg | TM17/PM8
PCB 153" <5 <5 <5 <5 <5 uglkg | TM17/PM8
PCB 180" <5 <5 <5 <5 <5 ugkg | TM17/PM8
Total 7 PCBs * <35 <35 <35 <35 <35 ug/kg T™M17/PM8

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 30f13



Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13792
EMT Sample No. 1-3 4-6 7-9 10-12

Sample ID| R14-TP03 R14-TPO3 R14-TPO4 R14-TP04

Depth 0=0 Ls0 O=0 450 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VT VIT VIT VIT

Sample Date [ 06/10/2020 | 06/10/2020 | 06/10/2020 | 06/10/2020

Sample Type Soil Soil Soil Soil
Batch Number 1 l al dl
LOD/LOR |  Units Mi}g"d
Date of Receipt| 08/10/2020 | 08/10/2020 | 08/10/2020 | 08/10/2020 :
Natural Moisture Content 195 9.8 125 10.8 <0.1 % PM4/PMO
Moisture Content (% Wet Weight) 16.3 8.9 111 9.8 <0.1 % PM4/PMO
Hexavalent Chromium * <0.3 <0.3 <0.3 <0.3 <0.3 mg/kg | TM38/PM20
Chromium Il 70.8 38.1 57.6 51.7 <0.5 mg/kg [ NONE/NONE|
Total Cyanide” <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg | TM89/PM45|
Total Organic carbon* 2.40 0.58 2.32 0.96 <0.02 % TM21/PM24]
Loss on Ignition * 6.9 2.8 5.7 3.9 <1.0 % TM22/PMO
pH # 8.26 8.60 8.40 8.59 <0.01 pH units | TM73/PM11
Mass of raw test portion 0.1092 0.0982 0.1033 0.0997 kg NONE/PM17|
Mass of dried test portion 0.09 0.09 0.09 0.09 kg NONE/PM17

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 40f13



Element Materials Technology

Client Name: Ground Investigations Ireland Report: CEN 10:1 1 Batch
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13792
EMT Sample No. 1-3 4-6 7-9 10-12
Sample ID| R14-TP03 R14-TP03 R14-TPO4 R14-TP04
Depty 00 £S0 00 £30 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT VIT VIT
Sample Date [ 06/10/2020 | 06/10/2020 | 06/10/2020 | 06/10/2020
Sample Type Soil Soil Soil Soil
Batch Number 1 l al 1 [ e Mi:zod
Date of Receipt| 08/10/2020 | 08/10/2020 | 08/10/2020 | 08/10/2020 :
Dissolved Antimony* <0.002 <0.002 0.003 <0.002 <0.002 mg/l TM30/PM17|
Dissolved Antimony (A10) # <0.02 <0.02 0.03 <0.02 <0.02 mg/kg | TM30/PM17|
Dissolved Arsenic * <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 mg/l TM30/PM17|
Dissolved Arsenic (A10) * <0.025 <0.025 <0.025 <0.025 <0.025 mg/kg | TM30/PM17
Dissolved Barium * 0.004 <0.003 0.007 0.003 <0.003 mg/l TM30/PM17|
Dissolved Barium (A10) * 0.04 <0.03 0.07 <0.03 <0.03 mg/kg | TM30/PM17
Dissolved Cadmium * <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 mg/l TM30/PM17|
Dissolved Cadmium (A10) * <0.005 <0.005 <0.005 <0.005 <0.005 mg/kg | TM30/PM17
Dissolved Chromium * <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 mg/l TM30/PM17|
Dissolved Chromium (A10) * <0.015 <0.015 <0.015 <0.015 <0.015 mg/kg | TM30/PM17
Dissolved Copper” <0.007 <0.007 <0.007 <0.007 <0.007 mg/l TM30/PM17
Dissolved Copper (Alo)* <0.07 <0.07 <0.07 <0.07 <0.07 mg/kg | TM30/PM17|
Dissolved Lead * <0.005 <0.005 <0.005 <0.005 <0.005 mg/l TM30/PM17|
Dissolved Lead (A10)* <0.05 <0.05 <0.05 <0.05 <0.05 mg/kg | TM30/PM17
Dissolved Molybdenum * 0.006 0.006 0.010 0.013 <0.002 mg/l TM30/PM17
Dissolved Molybdenum (A10) # 0.06 0.06 0.10 0.13 <0.02 mg/kg [ TM30/PM17
Dissolved Nickel * <0.002 <0.002 <0.002 <0.002 <0.002 mg/l TM30/PM17
Dissolved Nickel (A10) * <0.02 <0.02 <0.02 <0.02 <0.02 mg/kg [ TM30/PM17|
Dissolved Selenium* <0.003 <0.003 <0.003 <0.003 <0.003 mg/l TM30/PM17
Dissolved Selenium (A10) * <0.03 <0.03 <0.03 <0.03 <0.03 mg/kg [ TM30/PM17|
Dissolved Zinc * 0.005 <0.003 0.005 0.003 <0.003 mg/l TM30/PM17|
Dissolved Zinc (A10)* 0.05 <0.03 0.05 <0.03 <0.03 mg/kg [ TM30/PM17|
Mercury Dissolved by CVAF# <0.00001 | <0.00001 | <0.00001 | <0.00001 <0.00001 mg/l TM61/PMO
Mercury Dissolved by CVAF*# <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 mg/kg TM61/PMO
Total Phenols HPLC <0.05 <0.05 <0.05 <0.05 <0.05 mg/l TM26/PMO
Total Phenols HPLC <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg TM26/PMO
Fluoride 0.7 0.3 0.4 0.4 <0.3 mg/l TM173/PMO
Fluoride 7 3 4 4 <3 mg/kg [ TM173/PMO|
Sulphate as S04 * <0.5 <0.5 0.6 5.8 <0.5 mg/l TM38/PMO
Sulphate as SO4* <5 <5 6 58 <5 mg/kg | TM38/PMO
Chloride * 0.6 <0.3 14 33 <0.3 mg/l TM38/PMO
Chloride * 6 <3 14 33 <3 mg/kg TM38/PMO
Dissolved Organic Carbon 5 2 6 5 <2 mg/l TM60/PMO
Dissolved Organic Carbon 50 20 60 50 <20 mg/kg TM60/PMO
Total Dissolved Solids * 83 62 98 87 <35 mg/l TM20/PMO
Total Dissolved Solids * 830 620 980 870 <350 mg/kg | TM20/PMO
Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 50f 13



Element Materials Technology

Client Name: Ground Investigations Ireland Report : EN12457_2
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/13792
EMT Sample No. 1-3 4-6 7-9 10-12
Sample ID| R14-TP03 R14-TP03 R14-TP04 R14-TP04
Depth 020 £l 020 =50 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers vaiT vaiT vaiT vaiT
Sample Date| 06/10/2020 | 06/10/2020 | 06/10/2020 | 06/10/2020
Sample Type Soil Soil Soil Soil
Batch Number ) ) ) 1
mert | SR NON | higrdous | LODLOR | unis | Method
Date of Receipt| 08/10/2020| 08/10/2020| 08/10/2020 | 08/10/2020 :
Solid Waste Analysis
Total Organic Carbon * 2.40 0.58 2.32 0.96 3 5 6 <0.02 % TM21/PM24
Sum of BTEX <0.025 <0.025 <0.025 <0.025 6 - - <0.025 mglkg TM36/PM12|
Sum of 7 PCBs* <0.035 <0.035 <0.035 <0.035 1 - - <0.035 mg/kg TM17/PM8
Mineral Oil <30 <30 <30 <30 500 - - <30 mglkg | T™s/PMe/PM16)
PAH Sum of 17 <0.64 <0.64 10.95 0.97 100 - - <0.64 mg/kg TM4/PM8
CEN 10:1 Leachate
Arsenic * <0.025 <0.025 <0.025 <0.025 0.5 2 25 <0.025 mglkg TM30/PM17|
Barium * 0.04 <0.03 0.07 <0.03 20 100 300 <0.03 mg/kg TM30/PM17|
cadmium * <0.005 <0.005 <0.005 <0.005 0.04 1 5 <0.005 mglkg TM30/PM17|
Chromium * <0.015 <0.015 <0.015 <0.015 0.5 10 70 <0.015 mg/kg TM30/PM17|
Copper" <0.07 <0.07 <0.07 <0.07 2 50 100 <0.07 mglkg TM30/PM17|
Mercury" <0.0001 <0.0001 <0.0001 <0.0001 0.01 0.2 2 <0.0001 mg/kg TM61/PMO
Molybdenum e 0.06 0.06 0.10 0.13 0.5 10 30 <0.02 mglkg TM30/PM17|
Nickel * <0.02 <0.02 <0.02 <0.02 0.4 10 40 <0.02 mglkg | TM30/PM17|
Lead* <0.05 <0.05 <0.05 <0.05 0.5 10 50 <0.05 mglkg TM30/PM17|
Armmony" <0.02 <0.02 0.03 <0.02 0.06 0.7 5 <0.02 mg/kg TM30/PM17|
Selenium * <0.03 <0.03 <0.03 <0.03 0.1 0.5 7 <0.03 mglkg TM30/PM17|
Zinc* 0.05 <0.03 0.05 <0.03 4 50 200 <0.03 mg/kg TM30/PM17|
Total Dissolved Solids * 830 620 980 870 4000 60000 100000 <350 mglkg TM20/PMO
Dissolved Organic Carbon 50 20 60 50 500 800 1000 <20 mgl/kg TM60/PMO
Mass of raw test portion 0.1092 0.0982 0.1033 0.0997 - - - kg NONE/PM17|
Dry Matter Content Ratio 82.2 915 86.8 90.3 - - - <0.1 % NONE/PM4|
Leachant Volume 0.881 0.892 0.886 0.89 - - - | NONE/PM17,
Eluate Volume 0.8 0.8 0.8 0.8 - - - | NONE/PM17
pH E 8.26 8.60 8.40 8.59 - - - <0.01 pH units | TM73/PM11
Fluoride 7 3 4 4 - - - <3 mglkg | TM173/PMO|
Sulphate as SO4 # <5 <5 6 58 1000 20000 50000 <5 mglkg TM38/PMO
Chloride * 6 <3 14 33 800 15000 25000 <3 mgl/kg TM38/PMO

QF-PM 3.1.17 v3

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 13



Element Materials Technology

Client Name:

Reference:
Location:
Contact:

Note:

Ground Investigations Ireland
20/07/9754
Bus Connect Route 14
John Duggan

Asbestos Analysis

Asbestos Screen analysis is carried out in accordance with our documented in-house methods PM042 and TM065 and HSG 248 by Stereo and Polarised Light Microscopy using
Dispersion Staining Techniques and is covered by our UKAS accreditation. Detailed Gravimetric Quantification and PCOM Fibre Analysis is carried out in accordance with our
documented in-house methods PM042 and TM131 and HSG 248 using Stereo and Polarised Light Microscopy and Phase Contrast Optical Microscopy (PCOM). Samples are
retained for not less than 6 months from the date of analysis unless specifically requested.

Opinions, including ACM type and Asbestos level less than 0.1%, lie outside the scope of our UKAS accreditation.

Where the sample is not taken by a Element Materials Technology consultant, Element Materials Technology cannot be responsible for inaccurate or unrepresentative sampling.

= SV Date Of .
Job [Batch Sample ID Depth Sample Analysis Analysis Result
No. No.
20/13792 1 R14-TP03 0.50 2 19/10/2020 |General Description (Bulk Analysis) |Soil/Stone
19/10/2020 |Asbestos Fibres NAD
19/10/2020 |Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD
20/13792 1 R14-TP03 1.30 5 19/10/2020 |General Description (Bulk Analysis) |Soil/Stone
19/10/2020 |Asbestos Fibres NAD
19/10/2020 |Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD
20/13792 1 R14-TP04 0.50 8 19/10/2020 |General Description (Bulk Analysis) |Soil/Stone
19/10/2020 |Asbestos Fibres NAD
19/10/2020 (Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD
20/13792 1 R14-TP0O4 1.30 11 19/10/2020 |General Description (Bulk Analysis) |Soil/Stone
19/10/2020 |Asbestos Fibres NAD
19/10/2020 (Asbestos ACM NAD
19/10/2020 |Asbestos Type NAD
19/10/2020 |Asbestos Level Screen NAD

QF-PM 3.1.15v10

Please include all sections of this report if it is reproduced
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Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland

Reference: 9754-07-20

Location: Bus Connect Route 14

Contact: John Duggan
EMT EMT
Job Batch Sample ID Depth Sample Analysis Reason
No. No.

No deviating sample report results for job 20/13792

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
8 of 13
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 20/13792

SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

1ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 9o0f 13



EMT Job No.: 20/13792

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.
Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA ISO17025 (SANAS Ref N0.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
o Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 10 of 13



Element Materials Technology

Method Code Appendix

EMT Job No: 20/13792
Prep Method Kl MCERTS Analysis dqne Reported on
- . - 17025 -~ | on As Received ]
Test Method No. Description No. (if Description (UK soils . dry weight
] (UKAS/S (AR) or Dried :
appropriate) ANAS) only) (AD) basis
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either - .
pm4 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. PMO No preparation s required. AR
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 X . . AR Yes
PAHSs by GC-MS. depending on analysis required.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 X . . Yes AR Yes
PAHSs by GC-MS. depending on analysis required.
Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum End over end extraction of solid samples for organic analysis. The solvent mix varies
T™M5 Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions using a| AR Yes
dissolved phase plus a sheen if present. Rapid Trace SPE.
Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum End over end extraction of solid samples for organic analysis. The solvent mix varies
T™M5 Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions usinga|] Yes AR Yes
dissolved phase plus a sheen if present. Rapid Trace SPE.
TM5/TM36 please refer to TM5 and TM36 for method details PM8/PM12/PM16 please refer to PM8/PM16 and PM12 for method details AR Yes
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated End over end extraction of solid samples for organic analysis. The solvent mix varies
™17 . PM8 X . . Yes AR Yes
Biphenyl congeners by GC-MS. depending on analysis required.
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination of - .
T™M20 Total Dissolved Solids/Total Solids PMO No preparation is required. Yes AR Yes
Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with Yes AD Yes
The CO2 generated is quantified using infra-red detection. Organic Matter (SOM) deionised water to remove the mineral carbon before TOC analysis.
calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by temperature
T™M22 controlled Muffle Furnace (35C-440C). On request modified ASTM D2974-00 LOI (105C PMO No preparation is required. Yes AD Yes
440C)
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 11 of 13



Element Materials Technology

Method Code Appendix

EMT Job No: 20/13792
1SO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 -~ | on As Received ]
Test Method No. Description No. (if Description (UK soils . dry weight
appropriate) (UKASIS only) AR @r (el basis
RRIoD ANAS) (AD)
Determination of phenols by Reversed Phased High Performance Liquid - .
™26 Chromatography and Electro-Chemical Detection. PMO No preparation s required. AR Yes
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
T™30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. AD Yes
Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN 1SO 11885:2009: Samples containing asbestos are not dried and ground.
SOILS by Modified USEP
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
TM30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. Yes AD Yes
Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN 1SO 11885:2009: Samples containing asbestos are not dried and ground.
SOILS by Modified USEP
Detgrmlnatlon of Trace Metals by ICP-OES-(.Inductlver Coupled Plasma — Optical . Modified method BS EN12457-2:2002 As received solid samples are leached with water
TM30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; PM17 in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in Yes AR Yes
Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: the rati6 ! P
SOILS by Modified USEP .
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range Organics
(GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE by GCFID co- Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC
TM36 N ) h . - PM12 . AR Yes
elutes with 3-methylpentane if present and therefore can give a false positive. Positive headspace analysis.
MTBE re
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range Organics
(GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE by GCFID co- Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC
TM36 N ) h . - PM12 . Yes AR Yes
elutes with 3-methylpentane if present and therefore can give a false positive. Positive headspace analysis.
MTBE re
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride 325.2
(1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON 353.1 - .
™38 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 PMO No preparation is required. Yes AR Yes
(comparabl
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride 325.2 Extraction of dried and ground or as received samples with deionised water in a 2:1
TM™3s (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON 353.1 PM20 water to solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AR Yes
(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to
(comparabl soil for hexavalent chromium using a reciprocal shaker.
TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR
TM60 detection. Based on the following modified standard methods: USEPA 9060A (2002), PMO No preparation is required. AR Yes
APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573, and USEPA 415.1.
Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified
TM61 USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, PMO No preparation is required. Yes AR Yes
Rev.2, Feb 2007
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 12 of 13



Element Materials Technology

Method Code Appendix

EMT Job No: 20/13792
1SO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 ] on As Received ]
Test Method No. Description No. (if Description (UK soils . dry weight
appropriate) (UKASIS only) AR @r (el basis
RRIoD ANAS) (AD)
Modified SCA Blue Book V.12 draft 2017 and WM3 1st Edition v1.1:2018. Solid samples
TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42 undergo a thorough visual inspection for asbestos fibres prior to asbestos identification Yes AR
using TM065.
Modified US EPA methods 150.1 (1982) and 9045D Rev. 4 - 2004) and BS1377- . . " . " -
T™M73 3:1990. Determination of pH by Metrohm automated probe analyser. PM11 Extraction of as received solid samples using one part solid to 2.5 parts deionised water. Yes AR No
Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow Injection . " . . .
TM89 Analyser. Where WAD cyanides are required a Ligand displacement step is carried out PM45 As regelved S°““.' samples are ex;racred with 1M NaOH by orbital shaker for Cyanide, Yes AR Yes
. Sulphide and Thiocyanate analysis.
before analysis.
Analysis of fluoride by ISE (lon Selective Electrode) using modified ISE method 9214 - - .
TM173 340.2 (EPA 1998) PMO No preparation is required. AR Yes
NONE No Method Code NONE No Method Code AD Yes
Modified method BS EN12457-2:2002 As received solid samples are leached with water
NONE No Method Code PM17 in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in
the ratio.
Modified method BS EN12457-2:2002 As received solid samples are leached with water
NONE No Method Code PM17 in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in AR
the ratio.
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either
NONE No Method Code PM4 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. AR
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 13 of 13
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Element Materials Technology P: +44 (0) 1244 833780

Unit 3 Deeside Point F: +44 (0) 1244 833781
Zone 3

Deeside Industrial Park W: www.element.com
Deeside

CH5 2UA

Ground Investigations Ireland

Catherinestown Houseld
Hazelhatch Road
Newcastle(

Co. DublinO

IrelandC

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

John Duggan

5th November, 2020
9754-07-20

Test Report 20/14655 Batch 1
Bus Connect Route 14

23rd October, 2020

Final report

1

Three samples were received for analysis on 23rd October, 2020 of which three were scheduled for analysis. Please find attached our Test Report
which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the
scope of any accreditation, and all results relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Authorised By:

Phil Sommerton BSc

Senior Project Manager

Please include all sections of this report if it is reproduced

Element Materials Technology Environmental UK Limited

Registered in England and Wales

Registered Office: 10 Lower Grosvenor Place, London, SW1W OEN

Company Registration No: 11371415
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Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/14655
EMT Sample No. 1-3 4-6 7-9
Sample ID| R14-TPO1 R14-TPO1 R14-TPO1
Depth REY L0 BEY Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers viT VIT vVIT
Sample Date | 21/10/2020 | 21/10/2020 | 21/10/2020
Sample Type Soil Soil Soil
Batch Number 1 1 1 [ . Mer\IZOd
Date of Receipt| 23/10/2020 | 23/10/2020 | 23/10/2020 -
Antimony 3 1 <1 <1 mg/kg | TM30/PM15
Arsenic* 29.2 14.1 8.3 <05 mg/kg | TM30/PM15)
Barium* 95 45 28 <1 mg/kg | TM30/PM15
cadmium® 1.2 1.0 0.8 <0.1 mg/kg | TM30/PM15)
Chromium* 167.7 38.1 65.0 <0.5 mg/kg | TM30/PM15
Copper® 54 19 14 <1 mg/kg [ TM30/PM15)
Lead® 117 40 11 <5 mg/kg [ TM30/PM15)
Mercury* 0.6 <0.1 <0.1 <0.1 mg/kg | TM30/PM15
Molybdenum* 2.3 15 0.9 <0.1 mg/kg | TM30/PM15)
Nickel* 34.4 25.7 16.8 <0.7 mg/kg [ TM30/PM15)
Selenium* 2 1 <1 <1 mg/kg | TM30/PM15
Zinc* 113 59 48 <5 mg/kg | TM30/PM15
PAH MS
Naphthalene® 0.05 <0.04 <0.04 <0.04 mg/kg | T™4/PM8
Acenaphthylene <0.03 <0.03 <0.03 <0.03 mg/kg TM4/PM8
Acenaphlhene* <0.05 <0.05 <0.05 <0.05 mg/kg TM4/PM8
Fluorene® <0.04 <0.04 <0.04 <0.04 mg/kg | T™4/PM8
Phenanthrene 0.33 0.04 <0.03 <0.03 mg/kg | T™4/PM8
Anthracene® 0.06 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Fluoranthene® 0.71 0.07 0.04 <0.03 mg/kg | T™4/PM8
Pyrene® 0.65 0.06 0.04 <0.03 mg/kg | T™4/PM8
Benzo(a)anthracene® 0.60 0.09 <0.06 <0.06 mg/kg TM4/PM8
Chrysene® 0.53 0.06 0.03 <0.02 mg/kg | T™4/PM8
Benzo(bk)fluoranthene* 0.96 0.08 <0.07 <0.07 mg/kg TM4/PM8
Benzo(a)pyrene® 0.47 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Indeno(123cd)pyrene 0.33 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene* 0.09 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Benzo(ghi)perylene* 0.37 <0.04 <0.04 <0.04 mg/kg TM4/PM8
Coronene 0.09 <0.04 <0.04 <0.04 mg/kg TM4/PM8
PAH 17 Total 5.24 <0.64 <0.64 <0.64 mg/kg TM4/PM8
Benzo(b)fluoranthene 0.69 0.06 <0.05 <0.05 mg/kg TM4/PM8
Benzo(k)fluoranthene 0.27 0.02 <0.02 <0.02 mg/kg TM4/PM8
PAH Surrogate % Recovery 87 88 84 <0 % TM4/PM8
Mineral Oil (C10-C40) <30 <30 <30 <30 mg/kg | ™MsiPMeIPMIG
Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20of 14



Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/14655
EMT Sample No. 1-3 4-6 7-9
Sample ID| R14-TPOL R14-TPO1 R14-TPO1
Deeth B D 220 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers viT viT vVIT
Sample Date | 21/10/2020 | 21/10/2020 | 21/10/2020
Sample Type Soil Soil Soil
Batch Number 1 1 1 LODILOR Unis Mer\IZOd
Date of Receipt| 23/10/2020 | 23/10/2020 | 23/10/2020 .
TPH CWG
Aliphatics
>C5-C6* <0.1 <0.1 <0.1 <0.1 mg/kg [ TM36/PM12
>C6-C8* <0.1 <0.1 <0.1 <0.1 mg/kg [ TM36/PM12
>C8-C10 <0.1 <0.1 <0.1 <0.1 mg/kg | TM36/PM12
>c10-c12* <0.2 <0.2 <0.2 <0.2 mg/kg TMS/PMB/PM16
>C12-C16* <4 <4 <4 <4 mg/kg | TvsiPvePMis
>C16-C21* <7 <7 <7 <7 mg/kg | TvsiPvePMis
>C21-C35* 22 <7 <7 <7 mg/kg | ™sPmeiPMie
>C35-C40 <7 <7 <7 <7 mg/kg TMS/PMB/PM16
Total aliphatics C5-40 <26 <26 <26 <26 mg/kg B —
>C6-C10 <0.1 <0.1 <0.1 <0.1 mg/kg | TM36/PM12
>C10-C25 <10 <10 <10 <10 mg/kg | ™™s/PMEIPM16
>C25-C35 26 <10 <10 <10 mg/kg | T™s/PMe/PM1E
Aromatics
>c5-EC7* <0.1 <0.1 <0.1 <0.1 mg/kg [ TM36/PM12
>EC7-EC8* <0.1 <0.1 <0.1 <0.1 mg/kg [ TM36/PM12
>Ecs-EC10* <0.1 <0.1 <0.1 <0.1 mg/kg [ TM36/PM12
>EC10-EC12* <0.2 <0.2 <0.2 <0.2 mg/kg | T™s/PMEIPM1E
>EC12-EC16* <4 <4 <4 <4 mglkg | TveiPVEPMLE
>EC16-EC21* 10 <7 <7 <7 mglkg | TveiPVEPMLE
>EC21-EC35* 77 <7 <7 <7 mglkg | TveiPVEPMLE
>EC35-EC40 10 <7 <7 <7 mg/kg TMS/PMB/PM16
Total aromatics C5-40 97 <26 <26 <26 mg/kg eVGsPEPL2PMLS
Total aliphatics and aromatics(C5-40) 97 <52 <52 <52 mg/kg LY ——
>EC6-EC10* <0.1 <0.1 <0.1 <0.1 mg/kg | TM36/PM12
>EC10-EC25 32 <10 <10 <10 mg/kg | ™vsiPMBIPMIG
>EC25-EC35 64 <10 <10 <10 mg/kg TMS/PMB/PM16
MTBE* <5 <5 <5 <5 uglkg | TM36/PM12
Benzene® <5 <5 <5 <5 uglkg | TM36/PM12
Toluene® <5 <5 <5 <5 uglkg | TM36/PM12
Ethylbenzene® <5 <5 <5 <5 uglkg | TM36/PM12
m/p-Xylene® <5 <5 <5 <5 uglkg | TM36/PM12
o-Xylene® <5 <5 <5 <5 uglkg | TM36/PM12
pcB 28* <5 <5 <5 <5 ug/kg TM17/PM8
pcB 52* <5 <5 <5 <5 ug/kg TM17/PM8
pcB 101* <5 <5 <5 <5 ug/kg TM17/PM8
pcB 118* <5 <5 <5 <5 ug/kg TM17/PM8
pcB 138* <5 <5 <5 <5 ug/kg TM17/PM8
pcB 153* <5 <5 <5 <5 ug/kg TM17/PM8
pcB 180* <5 <5 <5 <5 ug/kg TM17/PM8
Total 7 PCBs* <35 <35 <35 <35 ug/kg TM17/PM8

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 3of 14



Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/14655
EMT Sample No. 1-3 4-6 7-9

Sample ID| R14-TPOL R14-TPO1 R14-TPO1

Depth 050 150 250 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers viT viT vVIT

Sample Date| 21/10/2020 | 21/10/2020 | 21/10/2020

Sample Type Soil Soil Soil

Batch Number 1 1 1
LODILOR | Units e

Date of Receipt| 23/10/2020 | 23/10/2020 | 23/10/2020 No.

Natural Moisture Content 22.6 11.9 3.7 <0.1 % PM4/PMO

Moisture Content (% Wet Weight) 18.5 10.7 3.6 <0.1 % PM4/PMO

Hexavalent Chromium* <0.3 <0.3 <0.3 <0.3 mg/kg [ TM38/PM20)
Chromium Il 167.7 38.1 65.0 <0.5 mg/kg NONE/NONE
Total Cyanide® <0.5 <0.5 <0.5 <0.5 mg/kg | TM89/PM45
Total Organic Carbon * 3.11 0.72 0.22 <0.02 % TM21/PM24
Loss on Ignition* 7.3 25 <1.0 <1.0 % TM22/PMO
pH* 8.36 8.51 8.97 <0.01 pH units [ TM73/PM11
Mass of raw test portion 0.1094 0.1025 0.0933 kg NONE/PM17
Mass of dried test portion 0.09 0.09 0.09 kg NONE/PM17

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 14



Element Materials Technology

Client Name: Ground Investigations Ireland Report: CEN 10:1 1 Batch
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/14655
EMT Sample No. 1-3 4-6 7-9
Sample ID| R14-TPOL R14-TPO1 R14-TPO1
Deeth B D 220 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers viT VIT vVIT
Sample Date | 21/10/2020 | 21/10/2020 | 21/10/2020
Sample Type Soil Soil Soil
Batch Number b 1 1 LODILOR Units Mer\IZOd
Date of Receipt| 23/10/2020 | 23/10/2020 | 23/10/2020 :
Dissolved Antimony * 0.002 <0.002 <0.002 <0.002 mg/l TM30/PM17
Dissolved Antimony (A10)* <0.02 <0.02 <0.02 <0.02 mg/kg | TM30/PM17
Dissolved Arsenic* 0.0030 <0.0025 | <0.0025 <0.0025 mg/l | TM30/PM17
Dissolved Arsenic (A10)* 0.030 <0.025 <0.025 <0.025 mg/kg [ T™M30/PM17
Dissolved Barium* <0.003 <0.003 <0.003 <0.003 mg/l TM30/PM17
Dissolved Barium (A10)* <0.03 <0.03 <0.03 <0.03 mg/kg | TM30/PM17
Dissolved Cadmium* <0.0005 <0.0005 <0.0005 <0.0005 mg/l TM30/PM17
Dissolved Cadmium (A10)* <0.005 <0.005 <0.005 <0.005 mg/kg | TM30/PM17
Dissolved Chromium* <0.0015 <0.0015 <0.0015 <0.0015 mg/l TM30/PM17
Dissolved Chromium (A10)* <0.015 <0.015 <0.015 <0.015 mg/kg [ TM30/PM17
Dissolved Copper* <0.007 <0.007 <0.007 <0.007 mg/l TM30/PM17
Dissolved Copper (A10)* <0.07 <0.07 <0.07 <0.07 mg/kg | TM30/PM17
Dissolved Lead * <0.005 <0.005 <0.005 <0.005 mg/l TM30/PM17
Dissolved Lead (A10)* <0.05 <0.05 <0.05 <0.05 mg/kg [ TM30/PM17
Dissolved Molybdenum* 0.003 0.006 0.003 <0.002 mg/l | TM30/PM17
Dissolved Molybdenum (A10)* 0.03 0.06 0.03 <0.02 mg/kg [ T™M30/PM17
Dissolved Nickel * <0.002 <0.002 <0.002 <0.002 mg/l TM30/PM17
Dissolved Nickel (A10)* <0.02 <0.02 <0.02 <0.02 mg/kg [ TM30/PM17
Dissolved Selenium* <0.003 <0.003 <0.003 <0.003 mg/l TM30/PM17
Dissolved Selenium (A10)* <0.03 <0.03 <0.03 <0.03 mg/kg [ T™M30/PM17
Dissolved Zinc* <0.003 <0.003 <0.003 <0.003 mg/l  [TM30/PM17
Dissolved Zinc (A10)* <0.03 <0.03 <0.03 <0.03 mg/kg | TM30/PM17
Mercury Dissolved by CVAF* 0.00001 | <0.00001 | <0.00001 <0.00001 mg/l | TM61/PMO
Mercury Dissolved by CVAF# <0.0001 <0.0001 <0.0001 <0.0001 mg/kg TM61/PMO
Total Phenols HPLC <0.05 <0.05 <0.05 <0.05 mg/l TM26/PMO
Total Phenols HPLC <0.5 <0.5 <0.5 <0.5 mg/kg TM26/PMO
Fluoride <0.3 <0.3 <0.3 <0.3 mg/| TM173/PMO
Fluoride <3 <3 <3 <3 mg/kg | TM173/PMO
Sulphate as sos4* <0.5 <0.5 <0.5 <0.5 mg/l TM38/PMO
Sulphate as S04* <5 <5 <5 <5 mg/kg | TM38/PMO
Chloride* <0.3 <0.3 <0.3 <0.3 mg/| TM38/PMO
Chloride® <3 <3 <3 <3 mg/kg | TM38/PMO
Dissolved Organic Carbon 3 <2 7 <2 mg/l TM60/PMO
Dissolved Organic Carbon 30 <20 70 <20 mg/kg TM60/PMO
Total Dissolved Solids* 58 43 <35 <35 mg/l | TM20/PMO
Total Dissolved Solids* 580 430 <350 <350 mg/kg | TM20/PMO

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 14



Element Materials Technology

Client Name:

Ground Investigations Ireland

Report: EN12457_2

Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/14655
EMT Sample No. 1-3 4-6 7-9
Sample ID| R14-TPO1 R14-TPO1 R14-TPO1
Depth BED £20) BEY Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT viT
Sample Date| 21/10/2020 | 21/10/2020| 21/10/2020
Sample Type Soil Soil Soil
Batch Number 1 1 1
mert [ S8 N | Hazardous | LOD LOR | Units M’e\‘t:m
Date of Receipt | 23/10/2020| 23/10/2020| 23/10/2020 :
Solid Waste Analysis
Total Organic Carbon* 311 0.72 0.22 3 5 6 <0.02 % TM21/PM24
Sum of BTEX <0.025 <0.025 <0.025 6 <0.025 mg/kg | TM36/PM12
Sum of 7 PCBs * <0.035 <0.035 <0.035 1 <0.035 mg/kg TM17/PM8
Mineral Oil <30 <30 <30 500 <30 mg/kg | TMS/PMBIPM16
PAH Sum of 17 5.24 <0.64 <0.64 100 <0.64 mg/kg TM4/PM8
CEN 10:1 Leachate
Arsenic * 0.030 <0.025 <0.025 0.5 2 25 <0.025 mg/kg | TM30/PM17
Barium* <0.03 <0.03 <0.03 20 100 300 <0.03 mg/kg | TM30/PM17
Cadmium* <0.005 <0.005 <0.005 0.04 1 5 <0.005 mg/kg | TM30/PM17
Chromium* <0.015 <0.015 <0.015 0.5 10 70 <0.015 mg/kg | TM30/PM17
Copper* <0.07 <0.07 <0.07 2 50 100 <0.07 mg/kg | TM30/PM17
Mercury * <0.0001 <0.0001 <0.0001 0.01 0.2 2 <0.0001 mg/kg [ TM61/PMO
Molybdenum* 0.03 0.06 0.03 05 10 30 <0.02 mglkg | TM30/PM17
Nickel * <0.02 <0.02 <0.02 0.4 10 40 <0.02 mg/kg | TM30/PM17
Lead* <0.05 <0.05 <0.05 05 10 50 <0.05 mglkg | TM30/PM17
Amimgny” <0.02 <0.02 <0.02 0.06 0.7 5 <0.02 mg/kg TM30/PM17
Selenium* <0.03 <0.03 <0.03 0.1 0.5 7 <0.03 mg/kg | TM30/PM17
Zinc* <0.03 <0.03 <0.03 4 50 200 <0.03 mg/kg | TM30/PM17
Total Dissolved Solids * 580 430 <350 4000 60000 100000 <350 mg/kg [ TM20/PMO
Dissolved Organic Carbon 30 <20 70 500 800 1000 <20 mg/kg | TM60/PMO
Mass of raw test portion 0.1094 0.1025 0.0933 - - - kg NONE/PM17
Dry Matter Content Ratio 82.0 88.2 96.4 - - - <0.1 % NONE/PM4
Leachant Volume 0.88 0.888 0.897 - - - | NONE/PM17
Eluate Volume 0.8 0.85 0.8 - - - | NONE/PM17
pH* 8.36 8.51 8.97 - - - <0.01 pH units | TM73/PM11
Fluoride <3 <3 <3 - - - <3 mg/kg [ TM173/PMO
Sulphate as soa* <5 <5 <5 1000 20000 50000 <5 mg/kg | TM38/PMO
Chloride * <3 <3 <3 800 15000 25000 <3 mg/kg TM38/PMO
Please include all sections of this report if it is reproduced
QF-PM 3.1.17 v3 All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 14



Element Materials Technology

Client Name:
Reference:
Location:
Contact:

Note:

Ground Investigations Ireland

20/07/9754
Bus Connect Route 14
John Duggan

Asbestos Analysis

Asbestos Screen analysis is carried out in accordance with our documented in-house methods PM042 and TM065 and HSG 248 by Stereo and Polarised Light Microscopy
using Dispersion Staining Techniques and is covered by our UKAS accreditation. Detailed Gravimetric Quantification and PCOM Fibre Analysis is carried out in accordance
with our documented in-house methods PM042 and TM131 and HSG 248 using Stereo and Polarised Light Microscopy and Phase Contrast Optical Microscopy (PCOM).
Samples are retained for not less than 6 months from the date of analysis unless specifically requested.

Opinions, including ACM type and Asbestos level less than 0.1%, lie outside the scope of our UKAS accreditation.

Where the sample is not taken by a Element Materials Technology consultant, Element Materials Technology cannot be responsible for inaccurate or unrepresentative

sampling.
I.E]’;Al;r Batch Sample ID Depth Ssr':m/l;—le AD:atK/s?; Analysis Result
No. No.
20/14655 1 R14-TPO1 0.50 2 03/11/2020 |General Description (Bulk Analysis) |Soil/Stones
03/11/2020 |Asbestos Fibres NAD
03/11/2020 |Asbestos ACM NAD
03/11/2020 |Asbestos Type NAD
03/11/2020 |Asbestos Level Screen NAD
20/14655 1 R14-TPO1 1.50 5 03/11/2020 |General Description (Bulk Analysis) |Soil/Stones
03/11/2020 |Asbestos Fibres NAD
03/11/2020 |Asbestos ACM NAD
03/11/2020 |Asbestos Type NAD
03/11/2020 |Asbestos Level Screen NAD
20/14655 1 R14-TP0O1 2.50 8 03/11/2020 |General Description (Bulk Analysis) [Soil/Stone
03/11/2020 |Asbestos Fibres NAD
03/11/2020 |Asbestos ACM NAD
03/11/2020 |Asbestos Type NAD
03/11/2020 |Asbestos Level Screen NAD
QF-PM 3.1.15v10 Please include all sections of this report if it is reproduced 7o0f 14



Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland
Reference: 9754-07-20
Location: Bus Connect Route 14
Contact: John Duggan
EMT EMT
Job Batch Sample ID Depth Sample Analysis Reason
No. No.

No deviating sample report results for job 20/14655

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
8 of 14
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 20/14655
SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI
(1N) to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DW1) Approved Laboratory .

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting
samples.
Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to
peat, clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids.
Acceptable limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance
criteria but the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Please include all sections of this report if it is reproduced
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Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited
when all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have
not been met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated
alongside the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample
results have not been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to
be considered indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to
contact the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 100f 14



EMT Job No.: 20/14655

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not

been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# 1ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA 1ISO17025 (SANAS Ref No.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
W Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
s Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
B Trip Blank Sample
oC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise.
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Element Materials Technology

Method Code Appendix

EMT Job No: 20/14655
Analysis done
Prep Method 130 MCERTS Y . Reported on
s ) s 17025 > | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
i onl i
appropriate) ANAS) y) (AD) basis
PMA Gravimetric measurement of Natural Moisture Content and % Moisture Content at PMO No preparation is required AR
either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. prep quired.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 . . . AR Yes
of PAHs by GC-MS. depending on analysis required.
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination End over end extraction of solid samples for organic analysis. The solvent mix varies
T™4 PM8 X . . Yes AR Yes
of PAHs by GC-MS. depending on analysis required.
Modified 8015B v2:1996 method for the determination of solvent Extractable End over end extraction of solid samples for organic analysis. The solvent mix varies
T™5 Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions AR Yes
solvent extracts dissolved phase plus a sheen if present. using a Rapid Trace SPE.
Modified 8015B v2:1996 method for the determination of solvent Extractable End over end extraction of solid samples for organic analysis. The solvent mix varies
T™5 Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the PM8/PM16 depending on analysis required/Fractionation into aliphatic and aromatic fractions Yes AR Yes
solvent extracts dissolved phase plus a sheen if present. using a Rapid Trace SPE.
TM5/TM36 please refer to TM5 and TM36 for method details PM8/PM12/PM16 please refer to PM8/PM16 and PM12 for method details AR Yes
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated End over end extraction of solid samples for organic analysis. The solvent mix varies
™17 ) PM8 i ) ) Yes AR Yes
Biphenyl congeners by GC-MS. depending on analysis required.
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination R .
T™M20 of Total Dissolved Solids/Total Solids PMO No preparation is required. Yes AR Yes
Modified BS 7755-3:1995, 1ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with Yes AD Yes
oxygen. The CO2 generated is quantified using infra-red detection. Organic Matter deionised water to remove the mineral carbon before TOC analysis.
(SOM) calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by
™22 temperature controlled Muffle Furnace (35C-440C). On request modified ASTM PMO No preparation is required. Yes AD Yes
D2974-00 LOI (105C-440C)
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 12 of 14



Element Materials Technology

Method Code Appendix

EMT Job No: 20/14655
Analysis done
Prep Method 150 MCERTS Y - Reported on
s ) s 17025 > | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
i onl i
appropriate) ANAS) y) (AD) basis
Determination of phenols by Reversed Phased High Performance Liquid - .
™26 Chromatography and Electro-Chemical Detection. PMO No preparation is required. AR ves
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
™30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 AD Yes
1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO °C. Samples containing asbestos are not dried and ground.
11885:2009: SOILS by Modified USEP
Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma — Optical
™30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, PM15 Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 Yes AD Yes
1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO °C. Samples containing asbestos are not dried and ground.
11885:2009: SOILS by Modified USEP
Detgrmlnatlon of Trace Metals by ICP—OES_(_Inductlver Coupled Plasma - Optical Modified method BS EN12457-2:2002 As received solid samples are leached with
TM30 Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, PM17 water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is Yes AR Yes
1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO included in th'e ratio ! P
11885:2009: SOILS by Modified USEP :
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range
Organics (GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE o i . ) -
TM36 by GCFID co-elutes with 3-methylpentane if present and therefore can give a false PM12 ggd;\lz%:if:;;e;?sd 50214 v2:2014. Preparation of solid and liquid samples for AR Yes
positive. Positive MTBE results will be re-run using GC-MS to double check, when p YsIS.
requested.
Modified US EPA method 8015B v2:1996. Determination of Gasoline Range
Organics (GRO) in the carbon chain range of C4-12 by headspace GC-FID. MTBE o i . ) -
TM36 by GCFID co-elutes with 3-methylpentane if present and therefore can give a false PM12 ggdgf;%:i;P;zeéTsd 50214 v2:2014. Preparation of solid and liquid samples for Yes AR Yes
positive. Positive MTBE results will be re-run using GC-MS to double check, when p ysis.
requested.
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride
325.2 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON - .
™38 353.1 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 PMO No preparation is required. Yes AR Yes
1993 (comparabl
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride Extraction of dried and ground or as received samples with deionised water in a 2:1
™38 325.2 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON PM20 water to solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AR Yes
353.1 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium
1993 (comparabl hydroxide to soil for hexavalent chromium using a reciprocal shaker.
TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR
detection. Based on the following modified standard methods: USEPA 9060A . .
TME0 (2002), APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573, and USEPA PMO No preparation s required. AR Yes
415.1.
Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified
T™M61 USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, PMO No preparation is required. Yes AR Yes
Rev.2, Feb 2007
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 13 of 14



Element Materials Technology

Method Code Appendix

EMT Job No: 20/14655
Analysis done
Prep Method 130 MCERTS Y . Reported on
s ) s 17025 > | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
i onl i
appropriate) ANAS) y) (AD) basis
Modified SCA Blue Book V.12 draft 2017 and WM3 1st Edition v1.1:2018. Solid
TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42 samples undergo a thorough visual inspection for asbestos fibres prior to asbestos Yes AR
identification using TMO65.
Modified US EPA methods 150.1 (1982) and 9045D Rev. 4 - 2004) and BS1377- Extraction of as received solid samples using one part solid to 2.5 parts deionised
T™73 - PM11 Yes AR No
3:1990. Determination of pH by Metrohm automated probe analyser. water.
M.Odlf.md USEPA method OIA-1667 (1.999)' Determl_natlon qf cyanl_de by Flow As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide,
T™89 Injection Analyser. Where WAD cyanides are required a Ligand displacement step PM45 ;i - ) Yes AR Yes
. - . Sulphide and Thiocyanate analysis.
is carried out before analysis.
Analysis of fluoride by ISE (lon Selective Electrode) using modified ISE method 9214 - )
T™173 -340.2 (EPA 1998) PMO No preparation is required. AR Yes
NONE No Method Code NONE No Method Code AD Yes
Modified method BS EN12457-2:2002 As received solid samples are leached with
NONE No Method Code PM17 water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is
included in the ratio.
Modified method BS EN12457-2:2002 As received solid samples are leached with
NONE No Method Code PM17 water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is AR
included in the ratio.
Gravimetric measurement of Natural Moisture Content and % Moisture Content at
NONE No Method Code PM4 either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990. AR
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 14 of 14



element

Element Materials Technology P: +44 (0) 1244 833780

Unit 3 Deeside Point F: +44 (0) 1244 833781
Zone 3

Deeside Industrial Park W: www.element.com
Deeside

CH5 2UA

Ground Investigations Ireland

Catherinestown Houseld
Hazelhatch Road
Newcastle(

Co. DublinO

IrelandC

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

John Duggan

17th November, 2020
9754-07-20

Test Report 20/15510 Batch 1
Bus Connect Route 14

9th November, 2020

Final report

1

One sample was received for analysis on 9th November, 2020 of which one was scheduled for analysis. Please find attached our Test Report which
should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of
any accreditation, and all results relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Authorised By:

Phil Sommerton BSc

Senior Project Manager

Please include all sections of this report if it is reproduced

Element Materials Technology Environmental UK Limited

Registered in England and Wales

Registered Office: 10 Lower Grosvenor Place, London, SW1W OEN

Company Registration No: 11371415
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Element Materials Technology

Client Name: Ground Investigations Ireland Report: Solid
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/15510
EMT Sample No. 1

Sample ID| R14-TPOL

Depth 200 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers T

Sample Date| 21/10/2020

Sample Type Soil

Batch Number 1
LOD/LOR |  Units Mi}md
Date of Receipt | 09/11/2020 C,
Chloride (2:1 Ext BRE)* 0.008 <0.002 g/l TM38/PM20
Sulphate as SO4 (2:1 Ext)* 0.0059 <0.0015 g/l TM38/PM20
Organic Matter 0.5 <0.2 % TM21/PM24
pH* 8.74 <0.01 pH units [ TM73/PM11

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20f7



Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland
Reference: 9754-07-20
Location: Bus Connect Route 14
Contact: John Duggan
EMT EMT
Job Batch Sample ID Depth Sample Analysis Reason
No. No.

No deviating sample report results for job 20/15510

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
3of 7
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 20/15510
SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI
(1N) to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DW1) Approved Laboratory .

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting
samples.
Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to
peat, clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids.
Acceptable limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance
criteria but the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 40f7



Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited
when all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have
not been met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated
alongside the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample
results have not been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to
be considered indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to
contact the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise. 50f 7



EMT Job No.: 20/15510

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not

been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# 1ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA 1ISO17025 (SANAS Ref No.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
W Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
s Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
B Trip Blank Sample
oC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v34 All solid results are expressed on a dry weight basis unless stated otherwise.
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Element Materials Technology

Method Code Appendix

EMT Job No: 20/15510
Analysis done
Prep Method 150 MCERTS Y - Reported on
s ) s 17025 -~ | on As Received )
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
ropriat onl i
appropriate) ANAS) y) (AD) basis
Modified BS 7755-3:1995, 1ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with AD Y
oxygen. The CO2 generated is quantified using infra-red detection. Organic Matter deionised water to remove the mineral carbon before TOC analysis. es
(SOM) calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride Extraction of dried and ground or as received samples with deionised water in a 2:1
™38 325.2 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON PM20 water to solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AD Y
353.1 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium es
1993 (comparabl hydroxide to soil for hexavalent chromium using a reciprocal shaker.
™73 Modified US EPA methods 150.1 (1982) and 9045D Rev. 4 - 2004) and BS1377- PMLL Extraction of as received solid samples using one part solid to 2.5 parts deionised Yes AR N
3:1990. Determination of pH by Metrohm automated probe analyser. water. o
7of7
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@ clement

Element Materials Technology
Unit 3 Deeside Point

Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

P: +44 (0) 1244 833780

F: +44 (0) 1244 833781

W: www.element.com

One sample was received for analysis on 27th November, 2020 of which one was scheduled for analysis. Please find attached our Test Report which
should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of

Ground Investigations Ireland

Catherinestown Housel
Hazelhatch Road
NewcastleO

Co. DublinO

Irelandd

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

John Duggan

4th December, 2020
9754-07-20

Test Report 20/16726 Batch 1
Bus Connect Route 14

27th November, 2020

Final report

1

any accreditation, and all results relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Authorised By:

Phil Sommerton BSc

Senior Project Manager

Please include all sections of this report if it is reproduced
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Element Materials Technology Environmental UK Limited

Registered in England and Wales

Registered Office: 10 Lower Grosvenor Place, London, SW1W 0EN

Company Registration No: 11371415
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Element Materials Technology

Client Name: Ground Investigations Ireland Report : Solid
Reference: 9754-07-20
Location: Bus Connect Route 14 Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: John Duggan
EMT Job No: 20/16726
EMT Sample No. 1

Sample ID| R14-TPO3

Depth 100 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers T

Sample Date | 06/10/2020

Sample Type Soil

Batch Number 1
LODILOR |  Units Mi}g"d
Date of Receipt| 27/11/2020 :
Chloride (2:1 Ext BRE)* 0.009 <0.002 gll TM38/PM20
Sulphate as SO4 (2:1 Ext) # 0.0200 <0.0015 g/l TM38/PM20
Organic Matter 11 <0.2 % TM21/PM24]
pH* 8.56 <0.01 pH units | TM73/PM11

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20f6



Element Materials Technology Notification of Deviating Samples

Client Name: Ground Investigations Ireland Matrix : Solid
Reference: 9754-07-20
Location: Bus Connect Route 14
Contact: John Duggan

EMT EMT

Job Batch Sample ID Depth Sample Analysis Reason

No. No.
20/16726 1 R14-TP03 1.00 1 Chiloride, pH, Sulphate Sample holding time exceeded prior to receipt

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
30f6
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 20/16726

SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

1ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 40f6



EMT Job No.: 20/16726

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.
Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA ISO17025 (SANAS Ref N0.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
o Results above calibration range, the result should be considered the minimum value. The actual result could be significantly
higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 50f6



Element Materials Technology

Method Code Appendix

EMT Job No: 20/16726
1SO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 ] on As Received ]
Test Method No. Description No. (if Description (UK soils . dry weight
appropriate) (UKASIS only) Ry el basis
RRIoD ANAS) (AD)
Modified BS 7755-3:1995, 1ISO10694:1995 Determination of Total Organic Carbon or
™21 Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. PM24 Dried and ground solid samples are washed with hydrochloric acid, then rinsed with AD Yes
The CO2 generated is quantified using infra-red detection. Organic Matter (SOM) deionised water to remove the mineral carbon before TOC analysis.
calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.
Soluble lon analysis using Discrete Analyser. Modified US EPA methods: Chloride 325.2 Extraction of dried and ground or as received samples with deionised water in a 2:1
™38 (1978), Sulphate 375.4 (Rev.2 1993), o-Phosphate 365.2 (Rev.2 1993), TON 353.1 PM20 water to solid ratio using a reciprocal shaker for all analytes except hexavalent Yes AD Yes
(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to
(comparabl soil for hexavalent chromium using a reciprocal shaker.
Modified US EPA methods 150.1 (1982) and 9045D Rev. 4 - 2004) and BS1377- . . " . " -
T™M73 3:1990. Determination of pH by Metrohm automated probe analyser. PM11 Extraction of as received solid samples using one part solid to 2.5 parts deionised water. Yes AR No
QF-PM 3.1.10v14 Please include all sections of this report if it is reproduced 6 of 6
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THE CEMENTATION CO., greranpy LTD.
SOIL INVESTIGATION
L (D2 SHNI5

BORING RECORD

.srAC Cramptons, Limited. BOREHOLENe . (
.“m No. 4. Order No.

\,

“ofor  Ove, Arup & Partners.

dress Hammersmith Works, Ballsbridge.

s Commenced  28/10/6k4, Boring Completed28/10/6%.

of Boring Shell & Auger. Diameter of Borehole 15 -~ ins.
nd Level 21 0.D.

r Struck (1) 12'0" @ 3

ling Water Level . - T
89.¢]

Samples
Description of Strata Thickness
Ref No. | Type‘ Depth
, - |
311ty Sand. i |
N 7 Lren 112394 | 5o
;r Y
M T~ 1A : ‘
:igglaCK boulder I 11'0" [12355(F 151 0%~1616"
o
ARSI I
—_— ol

U~ Undisturbed Sample D~ Large Distu.oed Sample J—Jar Sample W — Water Sample

ed by: Date: - Driller’s Signature: " Date:

- This form to be returned to Head Office lmmediasely the borehole is completed.

R263
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nepth of‘“t-ekstq',-..«_i?‘.!.@‘.'..&.. o:. to, o6.| '.u;."o : DGDJG‘“ of test:....o....a..*f to.oo.oaauao

‘w5 of tosts - Hedlew-skee/Solid Coue | Typé of tests Hollow s*oe/Solid Cone

< +ole "Blowing": Yes/Vo Is »ole "Blowing"L Yes/lo

w5 sample recovered: “Fes/Vo Was sanple recovered:s  Yes/No iy
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»orminde reesvereds Yos/No Was sample recovered: Yes/No
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THE CEMENTATION CO., oreransy LTD. | R263
- SOIL IT\VFSTI&JA’“‘GM Iy 1D ISH\IH ;
. ~ BORING RECORD |
4NTRACT Cramptons, Limited. BOREHOLE No, - &
}porl Do, 3e Order No. :
~dfor Ove, Arup & Ptns. '
i
. Address Hammersmith Works, Ballsbridge.
;)rinr, Commenced 30/10/6k%. Boring Completed  31/10/64% o
ype of Boring Shell & Auger. Diameter of Borehole 15, ins.
iround Level P & 0.D. |
‘ater Struck (1) %)) @) .
tanding Water Level 2 '
emarks Dry Borehol-.
. . ) Depth o . Samples
. Description of Strata 7_ From , o Chickness Ref No. | Tvpe Depth
Concrete and filling. 0
(O A9 510" | 5'C" ‘ : ) -
iV sand and gravel.™ [sron_ |1 i1 il
) n | oot | 5ror 12360 | 3| 5ron-6r6n
Gravel, Yaooomoroe il 12361 | J | 101 0n-11 160
7 PP llOTO | 500 12362 | § | 15'Ct-1616"
Firm black boulder clay. |Listomliii i} 12363 | J |2070%2116n
-3 liiiiiiestor 11oron 12364 | 7 |25ton -
Boulders. | LA UNERESSSH S E
-3-5 |1l & _ 3
) r X :
R | b
ﬁ ::E::E:::::::: t
g :;;;;;;zsssezz. *
‘—;?gffsisazzesp
FEEEEE !
FERESE) I |
e e PLEEEL [
de : U — Undisturbed Sample D —Large Disturbed Sample J—Jar Sample W — Water Sample
iecked by : Date: Driller’s Signature: Date: L
This form to be returned to Head Office hmmediately the borehole is completed. ‘
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o | ; R263
THE CEMENTATION COQ., areranpy LTD.
SOIL INVESTIGATION v D! SAID
BORING RECORD '
NTRACT Cramptons, Limited. BOREHOLE No, l’+
ort No. 2. Order No.
+d for Ove Arup & Partners. ':
ngiress Hammersmith Works, Pembroke Road. 5‘
ng Corunenced  26/10/6k. | Boring Completed 27/10/6%
: of Boring Shell & Auger. Diameter of Borehole 13" ins.
ind Level 0.D. i
«r Struck (1) @ €) ‘
ling Water Level
arks Dry Dorehole.
N } Depth s Samples
Description of Strata Trom [ o Thickness Ref No. | Type { Depth
crxe te and £1lling. | o | i
- : ' Piiroiip3romn ron
o \' - S :3::':::.30
Very soft silty sand. [ 3rpn 1 iiiilif
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o B 3
L 3(\ i
N RRRRERE
R — {é
R A 3
U —- Undisturbed Sample D — Large Disturbed Sample J—Jar Sample W — Water Sample ,
- oy: Date: Drillee’s Signature: Date: E 4
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. THE CEMENTATION CO. greanp) LTD. R263

V. SOIL INVESTIGATION Iy VO SHUA
" — . ;
- BORING RECORD
 CONTRACT Cremptons, Limited. BOREHOLE No. . 2 i
~ Report No. 1. Ordet No.
Bored for Ove, Arup & Ptns.
“Site Address  Hammersmith Works, Ballsbridge.
. Boring Commenced 29/ 10/64. _ Boring Compleied  30/10/6k. f‘
Type of Boring Shell & Auger. ' _ Diameter of Borehole 15" ins. i
Ground Level 2 e 0D =l vm W\JN\
Water Struck (1) 10'QM @ 3) | | 4
Standing Water Level
30/10/6)1' 4
Remarks  Water level at start of day LOTO"  3.GL B
‘Water level at eud of day 22'0" B.GL ' ;
. ", Depth o i Samples "
Desceiption of Strata From ' To Thickness !‘};& K:I;."—Typn[ Depth
Silty sand and gravel. | QO . SESEERL;
D e vy | it inp1otot r1oron
/\avel.‘ e ohoror L]
— o Loiiiiifa2ron ) 2ton 123561 3| 10'0"
Cm black boulder 12tor Ll 123571 71 15tam
clay. Uiiaran L grgn Bo35Rt g ) 2010n
Large boulders. ;J§ 6 Y B | :
% ‘ sszs;z_i_J? :1911::;31611 23591 T 25@_0" r
-’ Lieiii
[
|iiiiiid |
’ .
T i —
le LU——Undisturbed Sample D - Large Disturbed Sample J —Jar Sample W —-Water Sample 3
cked by: Date: Drille’s Signature: Date:
This form to be returned to Head Office immediutely the barelicle is complered. f\ :
i et
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. THE

,/

A SOIL
4
A CONTRACT €. & T. Crampton Ltd.,

Report No. 4
G. & T. Crampton, Ltd.,

INVESTIGATION

i
4
J .
4
4
4
~

/ Bored for
;j‘ Site Address Hammersmith Works, Ballsbtidge.
Boring Commenced 9/7/63 Boring
: Type of Boring  Shell & Auger
: Ground Level 2& O.D.
1070~ @ @

3 '~ Water Struck (1)
2

BORING RECORD

BOREHOLE No.
Order No.

Completed

Diameter ol Borehole

CEMENTATION CO., areranp LTD,

9/7/863
15 . ins.

Inv 1D 54 1

~%  MONSON, ROBINSON « DUBL'X

: Standing Water Level
5
1 Remarks Water level at end of day 10/0” below surface.
! . Depth i Samples
Description of Strata - Thickness ||~
N ! Ref No, Type’ Depth
(' |__ Concrete_and filling _/¢s 2%6" || 3943 1 J 1 2°6%-83707
= |.._Very soft silty eand 3 ror | 6f6" || 3944 | T | 570"-6’0"
_Sitty sand, gravel and =tones. | xro® || 3945 | J | 970*.10C"
e N S
- R
..............
t ! Tt [ S
- bbb
e e ey
sororroion I.
. Lo o l
: Code: U—Undisturbed Sample D-—Large Disturbed Sample J—Jar Sample W--Water Sample
~, Checked by: Date: Drilier’s Signature: Date:
? . This form to be returned to Head Office immediately the borehule is completed.

R263
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TEL CEMENTATION  COMPANY  LIMITED.. ..
lav 1D 5411
TS BESULTH

PENETRATION

» (OUTRACT: Cramptons

Geoc

BOREHOLE NO: 4

Debth of test:
Type of test:

Is hole "Blowing'":
Was sample racovered:
Weter level at time

0ro”

to JLIE" ...,
Botdxemxtee/Sc11id Cone
e No

e No

Depth of test: ...
Type of tesb: Hol
Is hole "blowing":

Wes semple recovere
Weter level et time

e 000 8¢ 8 t’ob.iit;"litl

low shoe/Solid Cone
Yes/MNo :
d:  Yes/No ‘ i

of test: of test:
10°0r°
Penetretion Blows pexr 3" Penetrgtion Blcws per 3"
E “lorgn - otaw .,.,.._m..._l,-___..,_ Glon - ptan ‘
; d."ji“«_ otém 2 0130 = 016t
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jiguT - 1131 | 1 1704 - Jt3n
T 1 18310 L ]1En
qyen - 1tom 1ren o g
1rgu TG Ty = t0n

~— A

| Type of test:

v s hole "blowing®:
| Wog semple reeovered:
Weter level at time

DOpth Of teSt: see o000 e t: L N N B

Hollow shoe/Solid
conc
Yes/No
Yes/No

Depth of test: ...
Type of test:

Ts hole '"plowing":

Was semple recovered:

Watoer level alb timeo

. Hollow shoe/S0lid eone

TR PO eesoveevvcese

Yes/Né
Yeoo/lNo

of test: of test: v
L?enetrction Blows per 3" Ponetr: bica Blowg per 3% '
l’ *'(olon BYEX oM - Q13N
e T YR G YA 01310~ D161
ot@ o QoM OYeY . Oton T~
‘Lgtgn . 11oM orgn . 110w
NN EEL IR EL
‘ ELENE S 130 o Lte T
1ren - 119 1161~ T 1gH - ) B
r\i}_tgn - 2i0u 1vgu . 2104 )
’$Depth Of tes5t: vivveneos O ouveoes |Depth of test: cvv.veoveees T0 siosoences
<"1 Type of test: Hollow shoe/Solid cone ] Type of test: llow shoe/Selid eons
Is hols "blowing": Yes/No . Is hole "blowingi: Yes/Not' '
| as semple recovered: Yes/No - Wos semple recovered:  Yes/Na
Water level at time Water level ot time T
of test of test: ’ ‘
4 Penetyrotion Blows per 3% Penetrotion Blows per 3"
L Qo ~ Q30 - oM~ Qo113 »
Q130 L 1 O3t ~ Qe
ovér . pIgn QYen - (Qtgn 4
’ _,0‘9" - 110t //" gton - Qion
10w - 1134 S1101t — 113n
iy quém E L 1:6:11
] 1360 _ 1t 116"~ 1i9u
119t o 2ign ll‘c}u - 2i0u

Thls form to be comploted ~n7 roturred wibth Boring Record
CO?PletIOH ol any berehole i. which tests.-have been made.

D’te..»-v.-.-.-..

immedir tely ofter

o..ooQ.Dril].erona.livnvno

R263



) PERT Y TN R AT T Y . rae XOPTRY i
' PHE CEMEN }f‘“ i Q*\ O, arevanp LTD. R263
. T SOIL  INVESTIGATION
. B WA | 1 y 7
D BORING RECORD
i Y CONTRACT g g T. Cramptén, Ltd., A BOREHOLE No. 2—
: Report No. s Order No. '
: Bored for G. & T. Crampton, Ltd.,
; Site Address BHammersmith Works, Ballsbridge.
,; Boring Commenced 6/7]/63 Soring Completed 6/7168
: Type of Boring Shell & Auger Diameter of Borehole 1° ins.
. r‘?""-
Ground Level 21 ' »O.D.
Water Struck (1) L&’ 2 @ :
ater Struck (1) L8’0” )] @3) Vv \(D.’ o4 104
Standing Water Level
Remarks Water level at end of day 1070" below surface.
Depth I Samples
Description of Stratn R “} Thickness [~ ———
From I To ! Ref No. l ’l‘ype! Depth

95y
_Concrete and filling /¥
/8
Soft sand with clay 4
M

_ Clay, sand and gravel. )2

4e07 || 3937 | U [570m-667

470" || 3938 J |9707-1070%

210"

s e AL et C R S e TR L Ve p R A ¥
. ) . ‘
!
1
!
i
1
{
i

1

-l—

Code: U-—Undisturbed Sample D-—Large Disturbed Sample J ~—Iar Sample W -~ Water Sample

Checked by: Date: Driller's Signature: Date:

RSTLRR

This form to be veturned to Head Office immediately the borehole it completed, s
& KONSON. ROBINSON - DUSLIN v

G




. \\ THE  CEMENTLTI COLPLNY  LIMITED.. SH y
- Lt ‘ q
TEST RESULTS bnw \D

AN  PENETRATION
"\:DNTRACT: Cramptons '

BOREHOLE NO: 2

| { Depth of test:
! | Type of test:

L J0%% ., to JAL%%. ...
HRAEXEOREE /S011d Cone

D‘Bpth of test: to -q'ocue-lto.

LRI IR 2 BE B S BN N AN J

Hollow shoe/Solid Cone

Typs of test:
Is hole "Blowing': XL /o Is hole "blowing': Yes/No
Was sample recovered: x5/ No Wes semple recovered: Yes/No
- |Weter level at time W:ter level et time
_of tests l; of test:
. 100"
« | Penetretion Blows per 3" Penetrgtion Blows per 3"
oo -~ Oi3M '—""’M'"?;W - oion - pt3t
: Qr3n = Qe o N
2 o'6n . OtoM 5 OVEY o Qign k
: o'on - 10" 3 pton . 110M ;
F{ign T = 130 4 Tigw = i34 ’
e 1tén ?'"'" Tt o el
160 - 11917 ‘* 116" — 1t9u 7
Fyrge =z - - TYgnT . ~3igw ,
-,-1
’Dept}l Of tGSt: o0 00090 é +’J ¢t o0t e Depth Of test: TR N NN B to TR A A B 4 ’
¢ Iype of test: Hollow skoe/Solid Type of test: Hollow shoe/Solid eone
{ cono ‘ i _
1 Ig hole "blowing": Yes/No Js hole ‘blowing": Yes/No
Was semple reedvered: Yes/lo Was sample reoovereds Yes/No i
4 Weter level et time Water level ot time
of test: _ of test:
Penotration Blows per 3" Penetrrtion | Blows per 3" ’ ‘
~ OO~ Q3N olo" . Ot3n
Y L S T 4T 0130 . Oten
016" - otor 016t - Qg - T
Qtgn o 110n otogn . jigm | A i
N ED TION o L3N ‘
N EETNYT ] SN
1160 .~ g 1 1o .. 1tgn ) )
) S e - 19 |
(\\]_lgu - 2101 | 1ign o 210M '
A : -
':‘Dapth of test:  ..iviaese O senesss | Depth of test: .ieecvecoees O cevveceses
Type of test:  Hollow shoe/Solid cone | Type of test: Hollew shqg[SQlid eone “
Is hole "blowing": Yes/No Is hole “blowingi: Yos/No . '
Was semple recovered:s Yes/No Wos sample recovercd:s  Yes/Wo
Woter lovel at time Wuter level ot time T,
of test of test: ’ .
4 Pcnetrotion Blows per 3" Penetrrtion Blows per 3"
. 0" = Qt3n oN - (13
. L™ 0—|6| 0'3% - Ot eh
: otén - Qign otér - otor
% oror -~ o /""’ Gfgn . 1108
3 i o 313 S C1pn - 113%
1 | AR AT EE
i . -
iy 186 11on 1160 ~ 119u
i P 119n - oign _ 1':)" T -
i Thislfo.m to be bompleted end rcturned with Boring Record immedirtely ofber
coup etion of gny berchole in which tests have been made. '
;; .'l{ o ‘l ‘ D'te.'.....'-..-...,...Dril](’!'('.........-e
"‘ / ,’ | |

° !




- R331
MURPHY INTERNATIONAL

CONTRACY A.7.B. Ballsbri

H
| Sico Address  ioriion Koud.

Sored lur Je McCullouh & Fartners.

Typeand Dls. 100 T noter
{( of Boring A4 Lt bt Iy

! Water $trikes

17 Hole Depth
'3 Cosing Depth
) Water Level

Remprhy

Description

1

Sand, gravel, coblivs

Broxen and ghabtored

Limestone,

Y : . (O
FYL casing insd

Total ohatructirns notad.

dre

Shell and Augor.

.

ted fer diamend orille.

21 hirs.

BOREHOLE No. (1

NV 1D Sear2

Scaie
Depth !
5 of top
} lavy ©
Ky C :i‘{ €UCas
f{rll’ju
and bonlders
i
!
4
!
i

}
! 1
'
oo i
i Fanys N
: |
i ; ; |
i |
1
i |
1 i
i !
i |
| i
ETEENREL i
‘5 ERAY ﬁ
| i
i
rock, oy | ‘
i Voo

Wates Lavels Recorded During Buring

REPORT No.

Ground Level

Boring Commenced Je1Z, ?Z

Boring Completed ¢ 15 74

Nx dismond coringre

Samples & SP.V.
Depth

'A.l No.! Type

le

Coring from 320"

S S

W Water Samp



R331
MURPHYﬁfﬂﬁ@)@@U BOREHOLE No. c1 w2

Continuation Sheet No. 1

CONTRACT  4.T.B. Ballsbridre ]REPORT No.

Jo McCulloush 4 Partners, Merricen Road.

[P r

Samples & SP.T.

) Scale
Description
Depth Legend | Ref. No.| Type Depth blo

—t .44

Grey shattered limestone.

Core Repovery
3o (30%)

+
S

Pl

4 YON .

el

* Grouted Borencle on completimm L3
of first diamond drill run. ]

— .

—

g4

SRR .

Lai b Gargols 3. s Dnurbed Sannpw Jo-dar Sample W-—Water Sam

Code o e s




R331

CeRim

SITE INVESTIGATIONS LTD.

SOIL INVESTIGATION

BORING RECORD

"ONTRACT A.I.B. HQ.

Report No.

Jored for Joseph McCullough & Partners.
»ite Address Ballsbridye, Dublin 4

ijoring Commenced 23/1/1974

ype of Boring pPercussive

iround fevel 0.D.

Vater Struck (1) 14" a.G.l.@)

anding Water Level 141 g 5,0,

(3)

BOREHOLE No.

Order No.

Boring Completed

Diameter of Borehole

o

25/1/1974,

15

ins,

emarks 811 levels are related to ground level, (N W
S4°isT
Depth Ssmples
Description of Straota - T Thickness Sy e
From fo Ref No. ' Type | Depth
v ~ ¢
i | f
Top 3o0il. s X ; '
mmmje2'QN ) 270" L 8718 O 0 ~_ 2
Filling of clay brick sete, L. 2'Q" . . . j j
. g & | &
B “/c Larond srem 8719 10 2'- 8!
3] 1 on i
Brown4ray sandy silt, T . i
4 nP |
d iatQe L 5000 0 €720 10 8"~ 13!
Firm/stiff very sandy silt Laran i :
with’ traces of ciay N
. SeTopaertgn L 30 48721 10 13'= 10"
Compact fine to coarse sandy! 10'0% ¢
gravel with some clay 2377 1gtgn stan 8722 |o i lo'- 18!
Compact medium to very coarsg 18'0¢ '
gr;val with large cobbles & Eec | 201m 21w 8723 1o | 181~ 20°
—sono-sand, . !
2tiff black silty stony clay, 20'0" | !
. . L S MRt
with cobbles and bculders. Sors | agtgn 61on i 5724 1o 2ire 260
2610 i
Final lavel Lh;iaP.;hﬂ.. - ;
Rock or Boulder, B 265 | gren f {
| ot
SRS - 2o I
!
| |
STANDARD PENLTRATION TESTS,. R i} |
it $¢6" 15 blaows ta 12" : | é
At LU'6" 15 blows to 12wy TU i ;
i * i
- ~ - 4 o s ]
it 15'A" 48 blows to 12w ﬁ '
3t 1w'd" 50 plows to 5"]Refus€q; ff E
xr_u ,. o L U
I AN
I ! .
! H - ~|L.__T, - e
AT S o
; 1 :
— - S . A e ere— o - et -
» & - E
e . SRS - e ]
P - 5




R331 SHRAL 0C Fe,
SITE INVESTIGATIONS LTD.

SOIL INVESTIGATION

"o BORING RECORD

\é ~
e - {RACT A. I. B, HGQ BOREHOLE2No. 2 -

"’,“ port No. Order No,

& ored for

Joseph Mc Cullough & Partners,

ite Address Ballsbridge, Oublin 4,

oring Commenced 28/1/1974 Boring Complcted 1/2/1974
vpe of Boring Percussive Dianicter of Barehole 15 ns.
round level O.Dh, )
. .
ater Struck (1) 14'8.Gele  (2) (1) NIV, P
Al ST AN gl e
inding Water Level 18" B,G.L, on 31/1/1974 . SHTS
rtmarks Chiselling 74 nours, Qustruction at 7' B.G.L. moved 10!
and rebored, A1l levels are related to ground level,
| Devth Samples
Description of Strota I e Thiekaun, e e e
From | fo Pief No. | Type Depth
| R !
Tap Soil, - R ; '
1'gr 1'an -
| 11gn g
"illing of clay)brick)etc. SIS i :
e e 4 etur3tOM 9651 ! Dl 1vee
“ine to very cosrse gravel catan o4 ,A{ ? |
sith cgbbles a‘qggégglders. f/"’!,-.)-, 14'0n | 10rge * 9653 ! o grow
- 14tge i B
‘ rairly compact very coarse L I.- S | !
sand, - i@wsalaeron | avon l9ess | o] 14 - 18!
ilg’an ,r
fairly coarse sand with saome "0 oo .- :
jravel, .f¢?*51120'0" 21gn
12 avE. S T S B
. . arge ! |
Jark grey silty clay with an 2070 cee =1 !
sccasional lamin. of fine sandy J¢7e t21tgn | 10 flusse 1D 20%0"
} i T T
“air.y compact finme to mediumle.o" ) ‘J657 'n 23 - 247
jravel with cobbles % bOulderé,-y,, P m7ige 60O" | 9658 o ! 24" ~ 25!
- {chiselling 2 hoursj. . e el 2 L
parB Batl) ¢ ' i
tock or boulders, Lf? o i - }} | g
‘niselling 2 hoursl |52 27760 | 0tse 9559 Iy | p7r1ge
y — v O
| R F ? s
‘ 3 i B
o i e 2 —— . i,,\ — .;.‘+A.
5 ! P
GIANUAKD BENETRAT(ON TELTs, 7 17~ i L
t . 8'6" 16 blows to ol | e T
1 te" 14 blows te 12, i ) !
S e - _— ST ]
tIA'er 1T slows to o 12" b oo
4 zi's"™ 19 blows to 127 r ” ?i P
i i i
! i 5 !
—_E, - —Jﬁ.. e ’ R -
U ;5 ]
| : L
p— ] — S, *4,_, +- g
i 1 }'
5 : ?
- - - - _._,._n ek e — -
b : ;
e - S S ' e ]
1 ody i -
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THE CEMENTATION CC. ¢reranp) LTD.

SOIL INVESTIGATION

1 L

BORING RECORD

Baggot 3Streat.
b aRacCT 2066

C. He Clifton B3qey
Addrcss mblinc
3 Mcommcr.ced 18.5.T1¢

BOREHOLE No.

b

R453

Order No.
1D:. 5¥70¢
Boring Completed 20.5.TL,

§ w‘dBoriﬂg Peroussive. . i é'mryl . Diameter of Borchole 15, . ins.
; 0.D. ' NL
i m,,d level ]
yor Struck (1) 23*(Seepage)) (2) 3)
: MingWaterLevel 9¢6" BeGoeLe on the 25.5.T1.
ks Failed to recover uudisturbed samples at 10' & 18t, B.G.L.
All levels are related to ground level.
e~ Depth Samples
Tcseription of Strata Trom l “To ‘Thickness Ref No. | Type ;epth
¥ade ground-top soil and an.gdey | 0 . I
Lfy“l“”' 4y Liiiiiiif3vor | 3o lloamarl | 3¢
{ ) orown boulder olay. 47 | 3o IR .
i . . 4 , , ton. 6O 22739 U 5166 61
rstitf brown very gravelly olay‘c' ‘or i i
toagl1iii1li} gron | ovge 122738 | p | giot-grgn
Hard black boulder olay, 3| gtgn f | |
| 2ol il oqvor 11g03 lloo740 L3 | 10tm
Presumed Rook. (ohiselling 2 jr )r? o il )
g fiiiitit] gston | yron |l 297411 D 2510
i
~
Standasd Penetsation Torter — |1l
At 3'6" 1i blowa to 22
w8 44 v A A
n_)3tn 85  w 0. jon SRR
"o19tér 108 v M law [
Code: U — Undisturbed Sample D — Large Disturbed Sample - J — Jar Sample W — Water Sample
Date:

Checked by:

Date:

Driller’s Signature :

This form to be returned to Head Office immediately the borehole is completed.

e

porrd




W\TRACT Baggot Street.
V“’“ NO.

for

Ce ‘lﬂo CJ.ifton ESQQ’

| THE CEMENTATION CO. areianp) LTD.  R453

SOIL INVESTIGATION

BORING RECORD

BOREHOLE No. 71/3.
Order No.

1D4 5370‘-{

] Address Dublino ) e
-'1;&48 Commenced 11e3+71. Boring Completed 13+5.T1.
;., of Boring Fercussive. . Diameter of Borehole 15 *ins.
.«ound level 0.D, 7 L e oD 'N@L\v\
e Struck (1) = 7 ) 3)
ding Water Level 8'B.G.L. on morning of 18.5.71.
arke Borehole dry on evening of the 12th and on the mormning of the 13th water
was standing at 14' below ground level.
Dept? ) Samples
Description of Strata From I To ‘s hickness Ref Mo, Type' Depth
! kade ground. % b _
(_,., | 101 3omn
/ BCIREY
oft firm brown stony alay s3 0" SEEE 22728 | ¥ 3o
o 1111t} 1(:)'9‘:':“ 700 {22729 | U | S5'0=-6'6"
tiff blaok boulder olay with® | jotor |iiiiiii] _
obb,eg & boulders (ohiselling PiiEEi ygege J- 810" (122730 | J 10! |
prosuned Rook (ohiselling 3 hes.) 36tor 1111 }il
23 |iriiiiifgorm {gwon  ll2o731 |5 | 18'0r-19t0
. |
it it
H H !1—f
i
_(\.ﬂ SEEREEE
~
Standard Penetration Tests. 1
At '8'0" 32 blows to 12¢
[ 16!61! 61 " w jou
£y
Code: U~— Undisturbed Sample D — Large Distorbed Sample -~ J — Jar Samrle W — Water Sample
Checked by : Date: Driller’s Signature : Date:

This form to be fe!urned to Head Office immediately the borehole ic completed.

o s e, Ao S e A, AN £t S

R




~

&)1
SUB SOIL SURVEYS LTD. : BOREHOLE NO/
MAMCHESTER. D:58773
. . ﬁ »
EXPLORATORY BORING RECORD Rus3
SITZ ... Baggot Street, Dublin Ref. 66/1
Boring Method _,.._.... Shell and AUGET . ... Ground Level ... 39ft. Apprpx.
Dik. PENETRATION '
CaoG LEvEL b%:m no. |TvpE | OF SAMPLER No.

DATE | o prpry | MORNING | STRATA STRATA oF OF oR of COP.E'
BELOW EVE& BELOW , 3amp | samp | CORE BARREL gLows |RECOVERY
6L NING | Gl )

APPROYX. SCALE FT. TO OMNE INCH FROM 10
- -
SlJan 8 131 Top soil with plaster
and stomes 1 Ul 50 66| 15
3 |3tom 21 o}6'6
Soft brown clay with stone
a4 {5'0" inclusians. 3 U 7'(6) ,8'6 25
. . . 8! )
Stiff brown sandy clay with 4 ° .
. stone inclusions and pocketd 5 x|9'6 10“6 15
~ 30 .5|816Y of sand 6| Uupo'e |11v6| 40
3 30 {9'0" | Compact Gravel (Clay contenk)7 | © f1'6
a5 9'6" | Loose small gravel \
Firm blue/grey. clay with 8| U [4'0 |15'6] 50
22 |10tov **ET stlol:ie/agi;aélusigns 91 o 15'6
31J anf Nil - 10| x [19'0 {1919 79
1Feb Very stiff blue/grey 11 o [22'0
120 x [22'0 122'1] 50
~clay with stone incls. 131 W [5'0
k5| 2216% T Ted SQRalc
~% - -
1Feb | 22'0| 15'0{22'6 %lrn%sgoﬁg {tggfg%kéors oufger)
f\ . to &
Samples shown thus: Disturbed O. Undisturbed U. Standard Pen. Test X. Water W. 8ulk B.
DEPTH OF CASING ' WATER LEVEL IN CASED/
‘":;i:oir:‘n";'; ;:T;’;‘ WHEN SEALED ‘:;'E‘;:;? ,:fffﬁ,;?:g,::s BOREHOLE ON cAouPL:T?g:sw
(N.S,~NOT SEALED) TO ASSIST BORING DAYE WATER LEVEL DEPTH OF CASING
1. 8'6 10'0 Fast 1.2.65 I570
2oeero boms o Fast T
e Kt S ETTRTRIS) ST SHSRRERTRSS BT
A ) O O N (O —
S Ot O A D
R R e e T e
REMARKS:
, 2




R500 | I 1D S3S6
o RECORD OF RBOREHOLE NO.3 |

15in to 16ft €in
2in {R.Percussive) to UBft

Ground level 1. 46.6ft above 0.0. {Dublin Bay) Dia. of boring :.'" JR.rercussivel to WETL
Shell and Auger and 1§in to 16ft 6in
Type of boring ... Rotary Percussive Drilling Lining tubes:. . 2in to usft . .
R ) Samples Change of Strata 3
Daily Description of Strata
Progress Depth Type |legend | Depth [0.0. Level
20" N 0 2%6" w1 Fitt {clay, grivel and brick fragments] ;
2.6' — un!)u U“‘) é
6'6" D Very s*+iff dark brown sandy silty CLAY with fine -
to cuérse gravel {Boulder Clay!)
g8'6" - 10'0" | u(n)
Hyw
11ror 80 =] 1170 35.6
11°6" - 12°3* | c(81) PEiT
30.8.66
140" BD
21.8-66 | 1676% - 1679" | ci{29)
f 21'0" D
[
2410 D
Very stiff to hard dark grey sandy sifty CL'v "
270" b with fine to coarse gravel, cobbles ang
_ " boulders; large boulder between 33ft and 36tt ;
12.9.66 30° 0 D FE
3
33°'0° 0
36°'0" D 1
39'0. . D 3
vy 0 v : u3ter 3.6 ~ { _
45°'0" D
—~ 5 | Black LIMESTONE
13.9.65 LM D _ﬂ{ i8'0" | -1.4
|
I
Key to type of sample : : Remarks : (Observations on ground-water, etc.) ¢
U (4) — 4in. dia. undisturbed sample. W;,
Y U — iin, dia. " “ No ground-water was encountered “uring boring. .
i1 © — disturbed sample.
: 8D — bulk disturbed sample. 3
| A4 - vane test. :
; {5 { z-—standard penetration test.
"1 1€ ()~ dynamic cone penetration o
AN o test.
: T8ure in Brackets is No. of blows for i
o i"";‘:";::-;ﬂpi;v:;\) in depth column i
4 ' - :
i . Soils No:
' LSiss
‘ DUBLIN, BAGGOT STRET j
- y LR S o




R509

®

SIS OV ReeyRRERAOYE B ORIOY B
LR RLY Uy L‘QJSM.,? e Nl b
J ' 38.271 above 0 D. {Dublin Bay) . o 2in
Foayd devel o POl t BOOVE T RL ARvElIn R Dia. of bering .20
. Rotary Percussive Drillir i . Zin to 337t
§oen of DOCINE T olary TErcussivi e betlivng Lining tubes: . . . 2in to BT
e mra——r
' Samples Change of Strata
Sy - Description of Strata
g Frzgoens Depth Type |legend | Depth {0.D. Level
i«-w-"“"‘ R P
| R
5 N FILL {rubble, sand}
%{’ % §°6" | 31.7
i 6°6" p pUBE - v —
10°0" n Brown medium to coarse SAND with fine to coarse
gravel }
376" | .7
|
17»0«1 y'\
)
2110“ D
Black clayey fine to coarse SAND with fine to
caarse gravet (Presumcd Boulder Clay)
] 25°0- D
ﬁ 30|‘0u D
' ' -~
. y
! 33:0-. D 33 0' 5.? 54 .2/
N4
350" D
F Black fine to coarse fragments of LIMESTONE
v (Presumed Bedrock)
20.7.66 3970" 0 40°0" | 1.8
§
|
Key to type of sample : Remarks : (Observations on ground-water, etc.)
U (4) — 4in. dia. undisturbed sample. - .
i U (1) — I} in. dia. . . Water was used as a circulating fluid whilst boring and the depth
I, > — disturbed sample. at which ground-water was first encountered could not be determined.
1 8D — bulk disturbed sample.
b ,:}' = vane test.
} 2 { )— standard penetration test,
€ { ) — dynamit cone penetratin
[, e test.
‘ture 'n brackers is No. of blows for
K “"‘;‘:’g::lon given in depth column
‘:‘ }\::, page 1). . i
g Soits No:
Pl BUBLIN. RAceOT <TeEET e S/5499 .
! DUBLIN, BAGGOT STREET
FiG. &
¥ C‘_-:-;_—-——. M
} "-‘-’RGE.Y{I51PE‘( & CO., LTD. CENTRAL LABORATORY HAYES

low 1D 59159

I S

»
i‘
!
i
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THE CEMENTATION CO. aretanpy LTD.  R519
- SOIL INVESTIGATION
. BORING RECORD
CONTRACT {laauvslal  Secuvciss BOREHOLE No. _3
Report No. Order No.

Bored far e Konsw "juuewﬁ4 0,//0-«‘4, W m <G

Site Address D (,.,lv(J\’ .
Boring Commenced /’7/ '// hHey Boring Completed / 5/ ! / ¢
Type of Boring f’ LI DR ™o aL Diameter of Boschole / &~ ins,
Ground level M‘ ng t0.D. % M
* Water Struck (1) 7' g.c ‘. L@ L. )
Sta,n,dffxg Water Level 6 6 } 18.C.¢ . o Gonn, [Ge-. .

Remarks f'o:bc/ G 1 casyr A{&,&,_,L(/ 2a 7'0. . pgel gl.«-‘s a’*—“—'

/Deoth Thick Samples
. S ckness
Description of Strate From T To ne: Ref No. Tvpe’ Depth

rff,lf b, oy wbe | 53“

L _of VAN ‘]'0

] . .’ ] . R )
G ren et kA apae éh-wo SEEEEE NP e -
C,enL ﬁa(/ﬂlp piiiiiiliz ot ) TJors | D 1’ 0

% ‘ y ~ W&"- ol o | « 70| D itr-'. B 8c
/Lllft’f/(M BJ ) inilgye S 9'0 7o) U dyset /66 '

........... .. o 70 l‘b D . ‘Q:‘:--——.-

f’wﬁw-"/r*olf,(}lu;ﬁ 1/4)1'“'7 il g beay| D] sew-

e P R RN

o bt fo s

SN T ot
DU ——— —

A (e gl pillo- _ '

L4

20°¢ "~ 2 “ r/ﬁit/

Code: U == Undisturbed Sample D ~— Large Disturbed Sample  J — Jar Sample W — Water Sample
Checked by: ‘ " Date: :

Driller’s Signature: ' Date:

This form to be iefarued to Head Office immediately the borehole is completed.




THE CEMENTATION CO. arerano) LTD.
| SOIL INVESTIGATION R519

. BORING RECORD
CONTRACT Ao ezl Aeeone £, LTP. BOREHOLE No. 6

Report No. Order No.- an

Bored for ) \/M \D 54 .

Site Address /‘:'-.,_,_‘;.__‘ ;ﬂ./. / Z)s M—-—-— ,

Boring Commenced 7 7 / rf 2 g ' ' Boring Co.mpleted 2L & /v / S <,
Type of Boring /’ - Diameter of Borehole /o ins.
Ground level i 9 c{l/'O.D. Y Z " W’)ﬂ/[\_:
Water Struck (1) 4 /‘ Bl @) 3
Standing Water Level ’
Remarks .

;76‘;(“‘/ /{ Seain/ G by of 2 /( 4 c<& .

Description of Strats Deoth Thickness Semples
From | To Ref No. [ Type Depth
e o' | i o
Covra B neiiran K

et o 6 ity _
.(’ Cﬂ Pl e Y AL T S NN - g 3
'24%2 (7 = < R s é'a
Sy o Al e A | g U o - —

bok 2 Ky 4. (0] (4 | A€
IR /70

g : VZCH EERESES Runaln
e />o T Y

L7t AL |

,,ffjé-/d,d&.,./f‘a“ -

- / ~ - LRI
C (M S6 ~ -~ 2 ;7,4..4/

Code: U — Undisturbed Sample D — Large Disturbed Sample  J e Jar Sample W «= Water Sample

Checked by: Date: Driller’s Signature: . Date:

This [orni to be returned s Head Office immediately the borehole It completed.




e

. THE CEMENTATION CO. (IRELAND) LTD. R519
SOIL INVESTIGATION

BORING RECORD
*CONTRACT K Ao é &’ a«‘:ﬁ/‘

Report No.
Bored for _Dk-

Site Address D g/(/'l\
Boring Commenced l ‘f/ / ) ‘r

doue, W’( 6 et

BOREHOLE No.

Order‘ No.

oo D}54293

Boring Completed . 4/ // 7

:;-...

>

——

R, ,
Type of Boring f W’V‘ i Diameter of Borehole 28 ins.
((4{ ?gr = /VM - .
Ground level o’ A/Z\M
Water Struck (1) '7’ ' A A ) A3)
Standing Water Level (5 §°B.¢ ¢,
Remarks dé’kiﬁ' 2 Ao éL’ / / (,‘
.Dmtipﬂon of Strata From Dﬂfm To Thickness Ref No. Msl-mnle- Depth :
. . e b
FMC@' ol Lﬁ‘ziém SR [~
L’J/u) c} MQ 7 i 776" é .
70 L - o3y a0 - g
| F«umfhﬂi Lo orit! e TR AR 4 et ‘g/c.
st fiiiiict A=
E"f’# B L\ u(- &7 ol ed Yo | . ¢ o
' * AP v : 03 Dt -2 (L ¢
A2 / '%i';fif/?}ﬁ. l’é 703,» D 7 o ]
| S I o

/’WWW’H/ Nz A Nl S I

Stk bty 2l T

e A4S S| WA

N l7'4h | 35‘ Ua;z:‘z‘ez AT
Code: U = Undisturbed Sample D «= Large Disturbed Sample J = Jar Sample W = Water Samplc'
Checked by: " Date: Dnllers Signature: Date:;

This form 10 be returned 1o Head Office immediately the borehole is complcted




THE CEMENTATION CO. (IRELAND) LTD.
SOIL INVESTIGATION

- BORING RECORD

' CONTRACT (\)Q,WM Socondon .

Report No. Order No.

Bored for ') @ ‘104/*& CLJ—"&/“/( 0 "/ e'”‘/t" LWU D 5‘1:2‘3\9—
Site Addrem 7D oA, :

Boring Commenced 2 / ' / 74
Type of Boring () A€o P Dyl

BOREHOLE No. 9—

Boring Completed 2 b’/ / 4

R519

This form.to be.‘ returned to Head Office immediately the borehole is completed.

, Diameter of Borehole , ¢ ins.
» m L8 )
Ground level g’ G’J/OD - % 'V,""A”‘
Water Struck (1) & ¢ D&~ @) (3)
Standing Water Level & /(, "5 &l
- Remarks
. Depth Samples
. Description of Strata From ' o Thickness Ref No. | Type Depth
ConenXe T &
| f;('%’.p/ (R bt b b A
[ i g olce py,w) s
i o had! 6o i
F- Mfw;?"” 60 A />
clf Oy SRR /A N i
o™ | i1l
"""‘*"( el CL, WULE L Uiy -rsg=| B
4 ottt . I [ Tap- ¢
S
oot it EEEEER] B
zseea'=.).,il:(:,:::
WA iy
of 66T 2L By
- ) jorLXIE
Code: U ~= Undisturbed Sample D — Large Disturbed Saniple J == Jar Sample =~ W ~ Water Sample
Checked by: ’ Date: Driller’s Signature : Date:




THE CEMENTATION CO. aretanoy LTD.  R51Q
: SOIL INVESTIGATION

BORING RECORD
GONTRACT Rp/Ew TouE,  SECURGTIER BOREHOLE. No, |
Report No. ; Order No.
Bored for D-Q - C _f,"‘ ,’z’\/‘;\ [ {, \xw D- SaA0A
Site Address ; ‘ ' )
Boring Commenc;d 7/ , .’7 ¢ Boring Completed / //// 79-
Type of Boring f'wCiedy el Diameter of Borehole / ins.
Ground level \‘3(( ect— op. = 3 I% . d
Water Struck (1) 8 ' 3.G.L. ) , (3)
SlgndfﬁgWaterLevel /(/'608.({-(. an ,////7 ¢

Remarks (_,L,a_d&‘) i by oo . A { ’ _ . ) )
i el bl QL B e szt
Depth Samples

> i “Thie
. »Ducrlptlon of Strats ¥ To ckness Ret Tvpe[
HEER RN | ’ o

| 0%

Depth

INPH P

5/06V 70,3 .D J.\""}‘

r’“l £ Gone ’*"“6 ﬁjww/. /0"5"":(}'0 |

/ ......
foorlFre & e iy g it oo [ O
. [ GRS A VTN I S Pory BN BT
el Cell, ) pomet) T el e o] o |Be
........ N

frsimnd 1A, (hosth B ] 77 o

pelS pAi AT | :

S 56" s Ll E = |

“ /o' 6

1 (s 67 dg e|iiiNiie
6

C Qo' ¢~ 9-1_ « Lo ludni

......

Code: U == Undisturbed Sample D — Large Disturbed Sample  J — Jar Sample =~ W — Water Sample

~ Checkedby: -  Date: Driller’s Signature: . Date:
v N . - L : . LT
. This form to be rel_u;ned to Head Office immediately the borehole is 'mplercd.
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THE CEMENTATION CO. aretano) LTD,  R519

SOIL INVESTIGATION

BORING RECORD
CONTRACT Rav-aunta o Peceerelon BOREHOLE No. Y- ]

Report No. Order No,
Bored for D« Lpu,s\, L—*‘)\“‘e“’“( 0 /'/M \w \'D S9290
Site Address p;!_-gﬁn ML IR VAN .

Boring Commenced t L/ j / Y7 Boring Completed /S / | / 7 4

Type of Boring . awa.m‘,k : Diameter of Borehole 19 ins,
Ground level (1" &top. =3 1" AR

Water Struck (1) / o' Q.Ci{. ' ) 3)

Standiog Water Level
Remarks u«l/y? ) Lv: [ b{a)- Mrw dil Ma« 1,..4; L/[
freod? b -

Depth Samples
.Dcscrlpllon of Strats From T To Thickness Ref No. | Tvpe Depth
| L H
(overalle £ {ZV%‘."’# e 27
'/‘w)awu’; J) 7 G ivoe- | /¢ 2009 0| 10 0 -
g 4l avéf 4127 éjv(/?uc’ HHHE ools /«”; ;/_, g Bu,
cbtbs, 20| goctie | e ¢
v“"M“‘"’( "9'54( 4 A‘ . l?o ... 0 7ore | D LR
s | !
U
.xai/,,/ /’»Wba 7% G
"'l 56° V%’) ré‘ /L“ﬁ ....... )
Yo Joe " 7 (le”
it "7'6.'» 3% . d "Lw ........
“o22'6° oy - o (et 1

Code: U — Undisturbed Sample =~ D ~- Large Disturbed Sample ~ J — Jar Sample =~ W ~= Water Sample
Checked by: - - Date: .- Driller’s Signature : - Date ;

This form to be returned to Head Office immediately the borehole is completed.

S S . ——— W



R525 THE CEMENTATION CO. areLanp) LTD.

SOIL INVESTIGATION

, r
- BORING RECORD /o /0 5735
CONTRACT Bagpot Streete. BOREHOLE No. §.
Report No. Order No.
Bored for C. He Clifton Lbg.,
Site Address Dubline.

Boring Commenced 24¢5.71¢ Boring Completed  25,5,71,

Type of Boring  rercussive. Diameter of Borehole 152 ins.
Ground level ua 0.D.

Water Struck (1) 9'0"BeGela ) (3)

Standing Water Level
Remarks

All levels are related to ground level.

Deserioti ‘st Depth Thick Samples .
escription of Strata \'\3 From [ To wohness Ref No. ITvpe( Depth i
- woe b oa e !
iKade groupd ~ olay, brick eta.l 0
. . 1
~~ 27 : aron 4000 227421 3 ALY !
—. | ¥irc brown boulder clay. =1 400 L
- G | bgwom | oseon bo7a3 Ly | geceages
weuiun 16 coarse gravel, =4 ULLVL e .
A | Py 2000 __l2o74g | p | 33000
Hard black boulder alsg 0 13000 ]
! Yo " > 22746| U 1300MaYl 50
ALY 2 22060 1 7060l 2a7451 3 16200 —
rrcsuned Hockschiselling 2-’1'}‘1\‘8}) lﬁ'ﬁ‘f feooie
238 S| B 1944n 10 22747+ 1944
~ o
N
S Py
Stharclard I’.ﬁr'_\"h,‘rqu-;lmh ra:x:._t}' ' f
At 9'6" 34 blows to 12"
" 15'6" 71 " n qou
ST i

Code: U = Undisturbed Sample D — Large Disturbed Sample J — Jar Sample W — Water Suisr..
Checked by: Date: Driller’s Signature : Date:

This form to be returned to Head Office immediately the borehole is completed.




THE CEMENTATION CO: greanpy LTD,  R928 &
SOIL INVESTIGATION ),
BORING RECORD = v '°* 59%%
“’“QACT Fe« Hotel = Herrion RHd, : BOREHOLE No. 2 | .
% No. | Order No. a
vl L&iuster Hones Ltde , . . .
i idress Dudblin | ‘ B |
) Commenced  19/5/69 “ Boring Completed 21/5/59
T g Boring f€rCuss 1ve: Wagon Drill Diameter of Borehole 15 ins. 9
- 2o 24U m Mok : :
. .!level ‘ , i 0.D, . L'( M '3 ™ .N\LA_; ?
$F T Struck (1"3 0 B.‘J.In 2) ) 3) :
" g Water Level - 33" B"""“' ‘E
ks All levels are related to ground *evel.Wagon drill was 7
used from 16'0" to final level k
- : Depth . . Samples
- Description of Strata . From | To Thickness ™ot No. Type | Depth | E |
iling of ciay, orick, Qrom |iiiiii ' |
(z> 4TCe 2 ? 4'6" -
HCRK Clayey 3. .% Wity 3
v eta of fine vand. 3 1o 7a88) J »'on 4 %
7Ty Tine gand arc T vﬁfﬂ &
Ith shells, c.n; : 410" 1178891 HYOM
§ifT hlack aiit, stuny i 10 ¢
lay with ecbbles and — ArOm %;gg(i} j ig.g“
i ders{Thrs.c-taelling) L A
tupacl vory {ine 85 4y &
aand. D] 15%en ;
bck. )
irnal level. /
hAoek, !
o -g
' ~Handard ienetr tinn lesty j
it SY6"-1& biowe to 10 PLETIHE : k )
A > IR L T |
T tigrgeiios m w oW j
] 1409'&-,{)‘0 " n !
P150Cm -85 0w f
|
, _ !’
“ivpde: U == Undisturbed Sample = D -~ Large Disturbed Sample ~ J ~ Jar Sample W — Water Sample r
v ety 'xhécked by: . Date: - M)')riller’sm Sg—ﬁﬁat;re‘. P Date: ‘

This form to be returned to Head Office cmmedmtely the ‘Barghole is completed.

I
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. THE CEMENTATION CO. (IRELAND) LTD.
' SOIL INVESTIGATION

BORING RECORD

HE A S £ »"io TR

RACT PETRETHE:
. No. :

for Ledin ~’5 te
ddress
Commenced 35,5,
f Boring -@ x"m}%

d level

Bo ing Completed

Diameter: of Boreho]e 15
i 8 FJ A.a. ©0 feol

M~elin,

v 100 59370

BOREHOLE No. 1

Order No.

1 r. {{‘ (.4.:
l i Jf@_;'

z- % o~

R528

ins.

Depth Sl e Samples
Description of Strata e AR - Thickness -
r To S Ref No. [Tvper Depth
Mlling <¥ clay, ;
v
g prpd o can A7 rrevel Wit ‘
melis & ooulde s, RICNILTIO4) L 4t
isng ang fisa e 0 avam
ool o maLy owd s lm b -
CAAY ‘ %1 H}. N1 ;_J I : i""‘;ﬂ ~$3£5 o FE Rt
b oulderad N |ttt Ml I
- ;f‘?ﬁ 7‘4‘ adk allty oty ny. 4 T, hEs LT )
T 3 senlaees L7eub) J| A0S
:.‘J [ & :{.9" l"? _:V'? ':,' 14f 3?‘

inel lovel, CIEiPF

e :
Lol huny

H
b3
v
gilg Ezrs;. entanliiag)
f

ciay with
eyl d”rﬁ

ninoy

D — Large Disturbed Sample

Date:

J — Jar Sample

E

W — Water Sample

T




Yeower mo: 536
Box woO - 75

R536
INV 1D, St
IV 1D ¢ sag19 SRl

0

Mati . Viren, Esq.,

Consulting Enginger,

8, ¥Wellington Road,

Dubliin 4, 15th March, 1968
' /

re: Silte Investicea tion’ at Granite llouse,
Ballshrida

o/

/

/
Dear Sir, . _ /

I inspected this site on 1l4th March
wvith I'r. 0O'Connell. :

- A trial mit was onencd near the south 1
‘bourdary wall and the soll exposced was as follows:— '

r~ ) ‘ ZQ\OD

Ground level to 2°'0" Tonsoil .:54/34{\ :
2'0" to 7'0O% Soft/rirm sancy s8ilt |
S 7'0" to 8'6" Stiff stony houlder clay

sorme small amount of water coming in to the hole at
gic?, /

T understand fror Mr, O'Connell that a
asimilar soil profile vas discloecd in the trial pit on
tho Joritnh side of the sito, had been £illed in bhefore mv
viaic. /

/

Tae old hou%e itself is probably foundoad om
thie sandr-silt, bhut thisa 4s by no means certain; it amprare to
he in good condition except for =mome small cracks.

S

Pecormendations For the provosed two storey buvilling
Place the foundations/ on the stiff stratum below the sand
eilt, at about 7'6" lLiclow ground level, 2Allow o safe
‘boaring capacity of 2 £af. Settlement should not axceed
toicrable limits dua to high preconsolidation lcading of the
bou_car clay. j
/ Yours faithfully, s
/
{
/
/
/

TR




| . THE CEMENTATION CO., areLandy LTD. RE73

SOIL INVESTIGATION [IW 542

BORING RECORD

<' CONTRACT  Irioh & IntArcontinental Hotels Ltd, ~ BOREHOLE No. 5

Report No. C.661, . Order No.
. Bored for
Site Address Ballgbridre, Dublin,
Boring Commenced  0th February, 196, Boring Completed 2nd Morch, 1961,
Type of Boring Diametef of Borehole ins. '
Ground Level 0.D.
Water Struck (1) ' @ )
§tanding Water Level ~ Ho wntor,
Remarks
Depth Samples
Description of Strats om | 7o Thickness ||~ ——y
Top soil & roots, 0
L ] steon stow) 1| g 5108
Fira brown stonoy clay 5%-0i) fiiiiige
' T awe| e-e) 2|7 61-gn
Vory stiff stoney blsck 11¢ ~- S
7| voulder dlay, T sesfaser| 3 (5| mre

~ Rock (dismond drilling) 36701 RRRE |
BN L 121-6¢
H H 5 J u'ﬂn

6 | 19t-On

7 |3 PIAR Y

~ ) T .
'\ .
"‘“____“_ ' s
Code: U— Undisturbed 'Sample D -— Large Dlsturbed Sample J——Jar Sample W -—Water Sample
7 S
Checked by: Date: - Driller’s Signature: Date: g

This form to be returned to Head Office immediately the borehole is completed.
& MONSON, ROBINSON « pusLIN ; . )
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-
XISTING BUILDING:
)
|
~SiTe BOUNDARY. ; I
! ]
| |
| |
|
J |
S |
r :
' |
’ |
| w
: |
|
| TH4 I
’ {
|
! |
| I ;
! [ i
N ! X !
1
| : >
! .
| | %
| | 4
| | !
L | TH3, ]
] {
1 I 33-64' 0.0
| A :
i
il i |
| ' g
I | § 3
! .9 [ 3
|
|
Ztor I | {
- : } :
i ;
lw 1w Gy —Szign d
Grauad Lexels. . 2000 \z “
\ !
\ EXISTING BIICDIN "]
‘ wareR  2LULAT 1
FROM TorsoiL. i
: il |
|
A 00, 277" Wl 4‘
ReportNo. (-5 i
: Box No. KRS
BCT imesigaion 1D EEY D~ €6 By
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)

RECORD OF BOREHOLE NO.6

Ground level :............ 38.2ft above 0.D. (Dublin Bay) Sl of boring 1. 2% s
Type of boring:....... Rotary Percussive Drilling Lining tubes:....... 2in t0 33%t .
Dail Samples‘ Change of Strata .
Pro r:ss Description of Strata
& Depth Type Depth 10.D. Level
XX
v%o»
olete! FILL (rubble, sand)
0 14
KR % 31.7
6°6" D 0 .
10°0" D o ' R Brown medium to coarse SAND with fine to coarse
wo- (4\'\ gravel .
SN 1)4 24.7
WPoX
0 3 0]
17°0" D
2170" b)
j Black clayey fine to coarse SAND with fine to
LS coarse gravel {Presumed Boulder Clay)
.25"0" D 5.0 d .
| 29 )
O o9
alSrken
SoS
-3 g
30%0° I PR
L s od\
oo /|
3300;. D o 3!_'_0__ 0 5.2
T
35°0" D lJ I
T Black fine to coarse fragments of LIMESTONE
(Presumed Bedrock)
1
20.9.66 3970 0 [ oo [ -1.8

Key to type of sample :
U 24) — 4 in. dia, undisturbed sample.

U (l3)— I3 in. dia. " "
D — disturbed sample.

BD -— bulk disturbed sample.
v — vane test.

S ( )— standard penetration test.
€ ( )-— dynamic cone penetration

test. .
Figure in brackets is No. of blows for

penetracion given in depth column
pEAEL AUV sIvEt

Remarks : (Observations on ground-water', étc.)'

Water was used as a circulating fluid whilst boring and the depth
at which ground-water was first encountered could not be determined.




R693

e

T i_'{gtary Percuésuve Drle . 2in to u;f
ype of boring ... ROE R ”.._4%" W 4 Zj Lining tubes ... 810 20 2200
.Dail Samples Change of Strata
Progr:ss ' - Description of Strata
Depth Type {legend | Depth |0.D. Level é%ég
. o 206" w1 FILL {clay, gravel and brick fragments)
2°6" - 4'0" | U(y) fred
oo
b= ]
66" D i——‘fi Very stiff dark brown sandy silty CLAY with flne
et to coarse gravel (Boulder Clay)
86" - 10707 | ufy) B3Rl 2 -
11°0" B0 |foemc] 0" | 356
' 11°6" - 12'3" clel) i )
30.8.66 ? B g 5
130" BD i
31.8-66 16°6" - 16°9" c(zg} ":—’_u_:’-_.__j
210" D
24°0" D
Very stiff to hard dark grey sandy silty CLAY
2770% D with fine to coarse gravel, cobbles and :
>" boulders; large boulder between 33ft and 36ft
12.9.66 30%0" h)
3370" ’ D
36'0" D
3%'0" - D
43°0" )
45°0"- D
Black LIMESTON;
13.9.66 yg°*o" D

Key to type of sample :

U (4) — 4in. dia. undisturbed sample

- U (1%)— 1% in. dia. " "

— disturbed sample.
BD — bulk disturbed sample.
v — vane test.

‘s ( ;— standard penetration test.

C ()= dynamic cone penetration
test.

Figure in brackets is No. of blows for’

penetration given in depth column

(see Notes, page 1).

Remarks :

(Observations on ground-water, etc.)

No ground-water. was encountered during boring.

DUBLIN,- BAGGOT STRET

" Soits No:
- S/5499

GEORGE WIMPEY.’/\',O LTD.

e A v

CENTR#

i

TBORATORY . HTTL



SITE INVESTIGATIONS LIMITED

R723

Chiselling 2% hours

Failed to rocover U4 at 7.00mBGL
At 4.15 86 blows to 105mm Refusal

KEY - EXPLANATION

+ - Water Strike

D - Disturbed Sample

B = Bulk Disturbed Sample
- Water Sample

i BOREHOLE RECORD
CONTRACT Hotel at Simmonscourt . CTT T Borehole No. 3 éor /\) ’<\ 3
i CLIENT Ove Arup & Partners i ) 'S_l}eet 1 of 1 R
Site Address Dublin
i Boring Commenced  12/9/88 ‘Boring Completed 13/9/88
e wTypegtP"""ngglk} Auger = - mcDidMeterof Borehole 200 mm
i Description of Strata ds:o.d Depth Leg- Ssmples/Tests Water
Level end | 4 Depth | Ref. [Casing| Date [Depth
Ground Level m m pe m No. |Depth m
i TATIAC ?-16 XX
[ Hardcore— LIS.¥
Fill of silty clay, brick ete. . so-; D 10.50 {63565
i “3=¢ D [0.80 |63566
Firm brown sandy silty clay with 3« l— U |1-00 f63567
. stones 1.703-=4«] D [1.65 |63564
157 o) 38 | e
e i e g o w_. Nl s Nl fglyt Lie: - PR -
372 b |2.50 | 63570
De:::lfine to coarse claybound sandy :D-cl" c(103)2.85
i gr 2%
3o
' —.: '{;2".0,: C(104 ’3040
i 1a
40, :
7 k) a0 3.iM8
BN
. 4.5030" .
E— <] D |4.50
4 0 -
; uStiff, grey.s yastony clay with ——" e Wagg|-5:00
- bbles Mders j= o
(Chiselling 23 hrs) ER _
) d ®
- e D [6.00 | 63573
i i lc(48)]6.15 13/9| 5.7
1.l-
N
- i U |7.35 p3574
) ﬂl‘ o _ .
1.0 ol 2:85 pas7s
STPIRT —— . - ~y [N Wy t . e
. s e, S 8.309 : " 13/9}7.15
__Final level
. Remarks:

w

HU - Undisturbed Sampte
HP - Piston Sample

4 C(N) - Cone Penetration Test

4 S(N) - Standard Penetration Test
N - Blows /300mm

v - Vane Test




; ' R723
i BOREHOLE RECORD
g - CONTRACT#Hotal¥t“Simmonscourt .. . = BoreholeNo. 2 *. YYDy
i " cuent Ove Arup & Partners . Sheet 1 of 2
Site Address Dublin _
i Boring Commenced 7/9/88 Boring Completed 9/9/88
Type of Boring shell & Auger . S ' Diameter of Borehole 200 mm
R
' Description of Strata duc:d Depth Leqa- Samples/Tests Water
eg
. Level end Type DOP“I Ret. 'Ing Date DOP"I
Ground Level m m e m - No. [Depth m
. Topsoil ' 0.40 E\\\
=—T D |0.50 | 63556
1 -+4. .
.@ %o | «Firm-brown sandy silty clay with .4 0
stones : ’:L c(8) |1.15

Very dense fine to coarse sandy

. gravel with cobbles and boulders
(Chiselling 4% hrs) v
l e P ey
Stiff brown silty stony clay
I e p——
m **Stiff/hard grey silty stony clay
I with cobbles
' D {8.00 b3562
C(62)|8.15
Remarks: KEY - EXPLANATION
l + - Water Strike
Chiselling 44 hours D - Disturbed Sample
At 5.15 106 blows to 195mm Refusal B = Bulk Disturbed Sample
w - Water Sample
l , _ ﬁlu - Undlsturbmod Sample_
ol L, > - A “ — \ ol :
m "m - 4 C(N) - Cone Penetration Test
. 4 S(N) - Standard Penetration Test
N - Blows /300mm
v < Vane Test




-
g - SITE INVESTIGATIONS LIMITED R723

BOREHOLE RECORD
' CONTRACT Hotel at Simmonscourt Borehole No. 2 £ 25
Sheet 2 of 2 SRR 1
CLIENT Ove Arup & Partners
Site Address  publin _
i Boring Commenced 7/9/88 Boring Completed 9/9/88
Type of Boring Shel1 & Auger Diameter of Borehole 200 mm
R
i Description of Strata . duc:d Depth Leg- Samples/Tests Water
- | Level end T Depth | Ret. sing Date |Depth
Ground Level m m YPe ! m No. |Depth m

e | MELRG N — T

Stiff/hard grey silty stony clay

, 9.00 {63563
with cobbles * , i v 36
. [

D |9.45 [63564

‘ 1° % lez5) 19.70 B/9 |INi1
i 10.0%-—," 0/9 |6.

o]

Final level

Tk
%

- IR
o b Wy
- i » n "?_:&“ _- LTI 1)
i ga -
. Remarks: ’ KEY - EXPLANATION
| Chiselling 4% hours ‘ ‘ o lemn a2t Strike
A e TOALH5:1 5 6T o 195mm Refusal — urb8d Sample
o ey B « Bulk Disturbed Sample
w - Water Sample
. HU - Undisturbed Sampte
HP - Piston Sample
4 C(N) - Cone Penetration Test
= © 7 " #8(N) - Standard Penetration Test
N - Blows /300mm
v - Vane Test




e SITE INVESTIGATIONS LTD. R741

//"'
BOREHOLE RECORD 1o Qﬂgs

‘CONTRACT Merrion Road BOREHOLE No.
* Bored for Nr. ¥. 0'Kelly
Site Address Publin

Boring Commenced 328/11/81 Boring Completed 2s/11/81

Type of Boring shell & Auger Diameter of Borehole 200 mm.
Ground Level —— O.D.

Water Struck (1) 0.90m BGL (2 , ©)]

Standing Water Level

Remarks All levels are related to ground level, Ysiled to recover U4 at
3.20m BGL., Chiselling 8634 hours.

Depth in Meters Sumples
From To Thickness Rel No. | Type Depth Description of Stata
0.00fiiijii
tiiiiii] 0.40 |0.48 Topsoll
I\/o “ : ,3 ' Mottled grey and browa silt
}1‘. I stoay clay
ciiitil] 1,28 |0.80
biti
'1'“' SRERER] R 3631 D} 1.80 Dense fine jo coarse sandy
i 2.00 |0.78 gravel 7
2 T .15-3. Yiran/stiff grey silty stony
'3.00 HEEEER ::::1 g : :: 3.60 | Clay’with cobbles and bouladr
iiiiiiil 4.80 |3.80 * | (obiselling 33 hours)
WYY HI - “BTIYY/Rard grey siIty stony
4,80 :iiiii! 26334 bl s.00 clay with cobbles and boulddr
titiitil v.00 |3.50 |/3s333 D] 6.80 (chiselling 4 hours)
.’f?i_’; HEHIE Final level.
i
1
i
S T R
SRS
s EERLE -
V:I?ii R Standard Penetration Tests:
SRR -
. At 1,68 37 blows to 13"
SRR S At 3,90 33 " LY 1)
4‘;-:‘ : ifg;';:' — » -’_
‘ SRR At 6.90 92 " 3w
vy b ¢

Piieits
siljied
Tribeis
Pty
THFERE
Pitiiig
[RERREE
T
i ‘
! £
.- b . []
TTaviid
RN

Cola 1] - Undisturhed Samonle D .- Disturpad Scienla P — Piston Sumnla W — Water Samnl=



..+ SITE INVESTIGATIONS LTD.

ACONTRACT .’?l’iOl Road

 Boredfor MT. N. O'Kelly é{' 3%@

‘Site Address Ddublin

- . -

L R741
BOREHOLE RECORD

BOREHOLE No. 1

Boring Commenced 13/11/81 Boring Completed 13/11/81
Type of Boring Shell & Auger ' Diameter of Borehole 300 mm.
Ground Level ~™ O.D.
" Water Struck (1) 1.30m BGL v)] . ()
Standing Water Level 1.,00m BGL
Remarks A1l levels are related to ground level. Chiselling 83 hours.
Depth in Meters ) Samples N
From To Thickness Rel No. | Type Depth Description of Strata
0.00 |iiiiiii 38476] D [1.00 Y11l of silty stony clay
'g7: | 1.80 |1.80 28483 V¥ 1.00‘ rubble, brick, etec.
.50 Y 38477} v |s.00-3.45 Yirm/stiff grey silty stony
HI] 3,08 |2.08 ‘ olsy . .
3.88 H]- 28478|D [3.60 Presumed rock or boulder
§ ' 3.70 lo.1s e (chilollt.nlz 2 hours)
* T 111! il
fieids '
i
N
R EEEE .
i H ‘25 S:,
I “
i
. }igi“ Btandard Penetration Tests:
. i P *
THH ) At 1.65 14 Dblows to 13" (»\
R R R
THEE At 3.70 Refusal
B HEEH A B ~
i I RE
THHE
Hy
LIRS I
it : Ti;87 ¢
JHHH
':i! 3
ifi:
HHH I
i
I
. Pifii
£ ' T
I .
i
Pritl '
H < ...

‘. N . Mo 1 Copeala T P Seempeds H — Watar Sampla
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... SITE INVESTIGATIONS LID. .,
o BOREHOLE RECORD

CONTRACT Merrion Road BOREHOLE No, 34 | (g(/é [/l ‘?
Bored for Mr., N. O'Kelly . .

Site Address Dublin

Boring Commenced 8/18/81 "‘Boring Completed 9/13/81

Type of Boring 8hell & Auger Diameter of Borehole 300 mm.
Ground Level - oD.

Water Struck (1) 1.00m BOL (2) @)

Standing Water Level 0.80m BGL

Remarks All levels are related to ground level., Failed to recover U4 at
3.00m BGL. Chiselling 3 hours.

Dapth in Maters ) Samples N
From To Thickness Rel No. | Type Depth Description ol Stata
0.00 H .
itl 0.30 [0.30 | Topsoil
~+30 ! , Fill of silty stoay elay,
?g 2 1,00 |o.70 . brick, organmioc nt?tor. eteo.
1. | : : S Ta
.00 ;lﬂ ) Fine to medium saady gravel
H 1.30 .30 ' . )
R v - N
1.30 il 6335]jU J1.80-1.98 Firm/stitf grey silty stoay
HER R . WS
'.i;' s.28 h.es 26336|D [|3.00 clay
. Presumed rock or boulder
T 3.40 D.18 (ohiselling 8 hours)
1] |
i
i
il
i Ii
/ fiiiiii
i
Nl i =
s EREEREE . Y
: fintiis P A
1 E : " .
H 1 =§ i }-;;-:‘
HiH B il L
T )
HiH »
!l{ 1 L o("
iii
T
Vidi
i 1
1 i
Yisegis
I b
,[ 39 H
i
Pl
HE

e U — Undisturbed Sample D -~ Disturbad Sample P — Piston Sample W — Water Sample.
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BOREHOLE RECORD

BOREHOLE No. 3

R/741
CONTRACT Merrion Road .
Boedfor  Mr. N. 0'Kelly L) ('gh?
Site Address Dublin

Boring Commenced 13/11/81

S8hell & Auger

Ground Level —_ 0.D.

Water Struck (1)~ —— (2) : ()]
Standing Water Level 1, 43m BOL .

Boring Completed 18/11/81

Type of Boring Diameter of Borehole 200 mm,

Remarks

All levels are related. to ¢round level..

Chiselling 43 hours.

Depth in Melers ) Samples _ o

From To Thickness Rel No. | Type Depth Description of Strata _
0.00 i ; FIIT o silty stony olay,
T H : rubble, traces of organic
fi 1.38 j1.38 natter ote.

T HEHE "

e LR 20479} D 11.80 Dense fine to coarse nlndy
<11111] 2,320 |o.88 ; gravel
32.20 i 254801 U 132.35-2.80 Pirm/stite 1t

Ll as4s1|u |3iss-alis0 | oyr%/ grey siity stony
8.00 |3.80 28482}D |6.00

y ERER U 00 .8ti22/harll grey silty ston
8,00 }if;i;!i 25485/ D |8:.00 Blay with obboles and 7
N 9.98 |3.98 25486|D |9.80 boulders. (chiselling 2jnr)
9.9 |ililli 25487|p [10.00 Presumed rock
3? E 10.00l0.08 28488}V¥ 9.10 {chiselling 2 hours)

T ,
T

1

8tandard Penetration Tests:
m

¢

At 1,656 37 blows to 13"

T _ “ At 5.50 14 " 13w
HHH At 7.00 63 » * 13»
R ERS R A At 3.50 113 * " 13w
Piiiigd At 9.858 Refusal
IEE R R
';0‘5
SRR
i
T
B I
itiiied
T
il
o
o T
Code: 1J — Undisterbed Sample D -~ Disturbed Sample P — Piston Sample W — Water Sample.
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oITE INVESTIGALIUND L1IU.

R741

BOREHOLE RECORD

CONTRACT Merxrion Road
l Bored for
Site Address Dublin

Boring Commenced 18/11/81

Mr. N. O'Xelly

BOREHOLE No. 3

ALY

Boring Completed 18/11/81

- Type of Boring B8hell & Auger Diameter of Borehole mm.
Ground Level — O.D. ’
Water Struck (1) 1.78a BGL @ , )
Standing Water Level 3.40m BGL
Remarks #11 levels are related to ground level.
Depth in Meters Samples
From To Thickness Rel. No. | Type Dapth Description of Strata
] H
0.00 i 741l of silty stony ola
e it Rubble. traces of organic
§:-1§ 11.30 matter eto.
d..SO D1I.30 Hottled grey and browa silty
)r , wvlai.¢0 stony clay
{1 EED
1,76 pla.oo Dense tine to coarse -n:dy
! 2.85 gravel with cobbles
3.0 |11 U [3.70-3.16 |[¥irn/stifY grey silty astoay
Al SREE D {4.50 olay
liiiitils.00 D |8.00
6.00 |: ﬁ Btifz/hard grey silty stony
ilitTi]7.00 clasy
1idisd
7.00 |iii:: |
N Finsl level
R
EREE
it
* ' i § i [ ‘LJI
g - tiigd
) HEEE
Vo BN B AE
Priegid ﬂ Standard Penetration Tests:
' HE I At 1.865 64¢ Dblows to 13"
Ty L l At ¢4.38 18 % . % 13"
it : " 1
S RSN R
I HiH
1k
il |
NI
HEEEEE
ol 1§ — Undisturt.ed Sample D — Disturbed Sample - P — Piston Sample W — Water Sample.



JEES-s

LA

At 8.80 Refusal

- CILILD INVLOLI\ALINJIND L1,
[ BOREHOLE RECORD R741
CONTRACT' Merrion Road BOREHOLE No. 8 (O/(S )
[ Bored for Mr. . O'Kelly ' ’
Site Address Dublin -
l Boring Commenced 30/11/81 Boring Completed 31/11/81
Type of Boring 8Shell & Auger Diamaeter of Borehole 200 mm.
Ground Level —— O.D.
Water Struck (1) 3,76m BGL (2), &)}
l Standing Water Level
Remarks All levels are related to ground level.
Depth in Meters ' Samples o
Feom To Thickness Ret No. | Type Depth Description of Stata
0.00 : ¥1ll of silty stony clay,
BER : - rubble, traces of organio
AR 0.70 0.70 natter eoto.,.
i
.70 Jiiiiili Stiff mottled brown silt
e e ¥ - ’
iﬁé“i 2,00 (1,30 deso1)y | 1.80-1.98 stony clay
3.00 HHLL A —
- i 26303|D 2.80 Firn/stiff grey silty stony
i 3.00 11.00 elay ’
i"!'l! . o -
IEREREE
.?:?2 iblited 26304|p s.ga :::ttlh:rd gETey silty stony
tiiiitij7.00 |[4.00 |laesos|p | ”° y
7.00 |ililt "
HEHEE ¥Yinsl level
i
I
L
i :
it H
Piityd N
»Stfg. — Standard Penetration Tests:
l::fd
- Ti::711:
Pt At 3,30 18 dlows to 13"
'.:: At 3,80 @63 *~ " 13r
i At 5,30 108 * 13"

. =+==F—=‘“=F= —

-

[ 14

- Hediehshed Samnle N . Gisturhed Samole P — Piston Samnle W — Water Sample.




y o0 LD INVESIIGALIVING L,

1

N BOREHOLE RECORD R741

‘CONTHACT ' Merrion Road BOREHOLE No, - @ Q] ( 57 -
rad for Mr. N. O'Kelly
Site Address  Dublim -
l?omg Commenced 33/11/81 Boring Completed 34/11/81
-Type of Boring 8hell & Auger Diameter of Borehole 200 mm,
round Level — oD
“\G’Vatex Struck (1) 1.20m BGL (2 . (3)

3 Standing Water Level

lRemams All levels are related to ground level. ZFailed to recover U4
at 2.60s BOL.

H Depth in Meters ) Samples o
From To Thickness ’ Rel No. | Type Depth Description of Strata
0.00 }ili}
l T 0.1 Topsotl
iirii:] o.18 |0.18 opso
AR HiH 1.00 S8oft/firm silty clay
L AiTi[ 1.30 |1.08
.30 ?ﬁ j 1.80 Loose fine to medium sandy [ .| ..
THTI 1.80 |o0.60 | sravel ' |
1.80! P 3.00 . ztrliotttt mottled {roy and
— it . rova silty stoay ela
[17111i] 3.00 |1.30 3.80 y A
3.00 [T ] S8tiff/hard grey brown silt
el EERERES] 3.00-3.485 .tony/cln Yith cobbles.an
T1i1i] 4.00 |1.00 boulders. (chiselling 1inr)
ad HTHE §:§§ Bt122/hard grey silty stoay 1
gggi 7.00 |3.00 7:.00 clay :
7.00 i;g?;: ;
TITTY = Final level. :
.~: | PRt *
7 FHAE
ERER RN i
. y - )2 d
HE p
P _
§§ : S8tandard Penetration Tests:
1514
L :.L. T3 3 T
) 53555 At 1.18 6 blows to 123"
¥ I At 3,156 13 *~ Pt L
: SRR RN AT 4,885 75 ™ Y13V
S REEEEEE At 5,68 83 ¢ I & L
H At 6.65 o8 ° " 1g"
[
HTHE
(0
SHHE
4 HHHE
3 :

é’ Code 1J -~ Undisturbed Sample D — Distusbed Sample P — Piston Sample W — Water Sample.



CONTRACT ' yorrion Road
}Bored for Mr. M. O'Kelly
Site Address pyblin

Boring Commenced 33/11/31
y Type of Boring ghell & Auger
t Ground Level O.D.
¥ Water Struck (1)

1.08a BoL (@
- Standing Water Level 0.325m BGL

Remarks

; blll:. INVEDILIGALIVUIND L1U.
P BOREHOLE RECORD <3

R741

BOREHOLE No. ¢

0>

~ Boring Completed 34/11/81

Diameter of Borehole 200 mm.

. All levels are related to groumd level.;

Samples

l Depth in Meters

Feom To Thickness

Rel No. | Type Depth

Description of Suata

0.00 i 4!
REE
iitiii) 0,30 Topsoil
o ,a 1]
2 1 e ¢
HHER . M t:lod browa silty stony
- .gilli .
1. piditl Fine to.medium sandy gravel
352 36314\ D 1.80 of medium oompaction
} IR .10-3.
1o |itlidie 2033518, | 3:50-2:08 | rirn/st1zz grey silty stoay
SR 26317|b | B8.00 olay
jriig Aﬁﬂ??” '
.00 1iiiiii! 36318|D | 6.80 Stitf/hard grey silty stony
Jhirii : clay
s biiig 1 q9 1.00
1.90 i l
! i Final level
Phpiid
B BERAE ;
HH ;#
I B
, k:::: !!'
iiidi
§§§§ id Standard Penetration Tests:
. HHE
— !'-"°l i At 1.65 31 blows to 13"
§|x At B8.28 30 " o 13~
REREEE
viiiiby At 6.756 63 " * 13"
BV
biinig )
.=1i:§§
* T HF
jriliid
Hi
EHHY

U — Undisturbed Sample

D — Disturbed Sample

P — Piston Sample Ww-— ther Sample.
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R771°

w154 SOIL LABORATORIES LTD. BOREHOLE No. 3 Crykd
et P.h.ViA. Bagpot Street, REPORT No. 8 117
s Scgeph MeCullough and Partners. Ground Level
;4 . Boring Commenced
R 84/8? Bacrot  Street Boring Completed 23'9'1975
o N n 200ma shell and auger
Water Levels Recorded During Boring
Hole Depth
7 Canng Depth
. Wiater Level
B 50zm PLVLC. pipe inserted on completion of boring.
Deseription Scale Samples & S.P.T.
Depth Legend || Ref. No.| Type Depth blow /e
fw/2 ground, termac, rubble, - '

#wr ez, cobbles and clay.

i 2617 | D 1.00 1.50| 17
2,10 FHOXEA
i H *=xi2818 | D 2.50

#rrw %2 ¢tiff grey brown slightly ____{-—:::".' 2819 (T 3.00

wi1iiel gilty clay with stones R

i catiles. 3.80 i 2820 | D 3.60
T @72,

*.na W coarse gravel and coarse L [ 23712821 D 4.00

bt 2 4.10 z ]

LIS ATUSE £ ts. IZZ .

% ragments 4.30 ﬁj//i 2822 | D 4.20 4-3C/ 36 Hlow:
L for 50 mm
uE
P
]

i
$#o oeunditurbed Sample D—-Large Disturbed Sample J—Jar Sample W—Water Sample
i .

L3




- : 6=
50!l LABORATORIES LTD. BOREHOLE No. ] €
.AvTeh. BAGOOT STREED REPORT No.  ST1T
Hagongs s coseph Jelullough end Partners. Ground Level
) o Boring Commenced 10T TT (&
T B &4 %0 87 Lower Baggot Street. Boring Completed 19.9.1974
oz oholl and auger
Water Levels Recorded During Boring
. T
P i
" Jewog e l
& e Waer Leeei |
dgwsne 4 W0 pipe inserted on completion of drilling.
- Scale Samples & S,P.T.
weiiriplion
Depth Legond || Ref. No. Type Depth blaws /fc
Taia gewnd, comprising cley, | %(
s, stones, tizver, zubble etc. | 0.90 | [X 2801 | D} 0.30.
1.2 12802 | U 1.00
frem otz 3%800 trowm sandy clay‘ ——_'_.'_+ 2803 | D 2.00
:.:,.‘:,:c:”.eu end cobbles, somewhat - —-a 2604 | U 2.50
MBS SN 3.00
- 4} 2805 | D | 3.20
.87 o haxd dark grey very M7l 2806 | U 3.50
wemey clay with numerous ! 6_
witlen and boulders.(BOULDER CLAY) - | 2807 D 5400
E_Q 6.00 130
6.60 H 1<l os | » | 6 70 !
ciapmsione fx C! ] . !
[ieiione fraguonts of ROCK or | g 70 F™F%0 0609 | W | Vater 6.74/56 blbws
e ° H. for 25mm |
=
[ 1]

Gawbe  U—Unditturbed Sample  D—Llarge Disturbed Sample J——lar Sample W—Water Sample




{RISH SOIL LABORATORIES LTD. BOREHOLE No. 2 besed
P Fahetede  TASGOY STHEET REPORT No. 9117
g ; . o n Melullough and Partners, Ground Level
: = N ing C 4 d2eTeT
S Zacgos. Street vt Competes: 53941973

. . Jlow shell and auvger
. wqx o Water Levels Recorded During Boring
R se Cepth {
LI Canrg Cepth |
Yeutsr (erel 1;

tLrz PWV.C. Pipe inserted in corpleted borehole.

- L Scale ’ Samples & S.P.T.
Zeizription
Depth Legand || Ref. No.| Type Depth How':,“
teriiac, stones, brick) L
¢of top soil. __4‘\’ 2810 | D 1.00
140 L] P
Flre Yrewn sendy stoney clay. L= . 2811 v 1.50
== 2812 | D | 2.00 255 i1
TT.* . 12813 | U | 3.40
3.60 M f/=—=
mn 12814 | D | 4.20
. . — 4.50 39
. ¢rey silty very stoney -—ﬁ 2y
cobbles and boulders. | i
cLix) 1 ._/U 2815 1D 590 ¢ ool s
6.70 | _Q}/
LR frogments of bedrock or ‘llog16 | D 6.90
x! large boulders. 7.0 L 9 7-00f40 123]51\\'9
or mm
——
H
i | 1
H
L
E L]
i !
‘- fdsts  U—Undisturbed Sample  D-—lLarge Disturbed Sample J—lar Sample W—Water Sample




R888

GEOTECHNICAL CONSULTING SERVICES LTD.
| BOREHOLE RECORD

61317

LOCATION: . CLIENT:

Borehole No. 1
E.S.B. East James's St. Ove Arup & Partners
. Sheet of 2
EQUIPMENT: Boring Commenced: 5_9 .77 Coordinates
Pilcon Wayfarer 1500 & 8.9
. . N .9.77 Ground Level
Wagon Drill Boring Completed: -
' ) . 2 SAMPLES/TESTS
; 0D o £ @
DESCRIPTION S2 S a | E Samole
33 - al e Depth  |———r 22 | pog
o o & P Type| No. |
i
Concrete (Chiselling 2% Hours) | mo L1938
. V ®x a1 '
. = 0-60 D | 3699
Soft Black gravelly veryv silty 0_-"—
¢ —
Clay —
x 2%
2 ¥
2 —
X ®
Sl o 3.45 2-00 D 3700 5P
¥ ey N=S
—s_ X
—_x
x = |
i
— ¥ 3.10 p {370}
x e
-
—o X
= =2 ——3-80
s o &
_ ' 22k 4.00 D |3702
Grey Clayey sandy gravel with 0.2 =
' ‘022 _ 1-20
cobbles R yan)
T—'—ooo
e Jamis-y) 5.00
Z—:—j 5.20 | Do |3703
o
Soft Brown and grey gravelly X
—
silty clay with cobbles. 20
e .__0-' e.oo 5?-1'-
2 <t TERT
o}
o— 3-20
—x |
M2r 7-00 D {37049
> __x :
— {
e x__|
— 2 '
X2
Q—Q-x{'
- __._)_‘ 014’; 8.20
. . - . o X X{
Very gravelly sandy siit with o Rt ,
7 X O i
cobhles x % xt I'go! 8.00 p ! 3708
GROUNC WATEZER OBSERVATIONS:
SAMPLE/TEST KEY REMARKS:
D Disturbed Sariple : S.P.T. Standard Pen. Test
B Buik Samgle v Vane Test
W Water Sample (o] Cars Recovery ( %)i
1 Piston (P}, Tube (U) or R.Q.D. Rock Quality !
Core Sample {length to scalg) Designation (%) |

17y

Tanansa Press Lud. 523




R888

BOREHOLE RECORD

GEOTECHNICAL CONSULTING SERVICES LTD.

(= in

LOCATION:
E.S.B. East James's St.

CLIENT:

Ove Arunm & Partners

EQUIPMENT:
Pilcon Wayfarer 1500 &
Wagon Drill

Boring Commen.ced:

5.9.77

Boring Completed: 8.9.77

—

Borehole No. 1
Sheet 2 of 2
Coordinates

Ground Level

DESCRIPTION

Log
Depth

'Reduced
Level

SAMPLES/TESTS

Sample !
l Test

th S B —
Dep i Type| No. |
o

S |Thickness

S X
ng%.
Q%
Ko % o

Stiffish brown/grey gravelly
slightly sandy clavey silt.

x x’fM‘
X o
5%

L1000

x|
B

X |8
NiE

{-00

|
lgf

silt with cobbles

| (Chiselling 5 Hours)

Soft slichtly cravelly clavey

End of Borehole at 12.30 m.

~11-00

XQ
%

x
E%3

:\x\"x %
\*‘;ilg\

\

330

b 3
A\

o)
b )

Rock (Wagon Drill)

1430

0

=

-

|

-
| q(b
-
u

-~
1

poeee

iinll
T

Hhh
T

3-00

— P~ ]

_.
(St

"
TH

17-30

End of Wagon Drilling

9-00 3708

10-00 0
10.30

3706

S.LT
N4

{l-oo D 3707

12.30 D 3708

GROUND WATER OBSERVATIONS:

Water level at start

of day 2.00m. Water struck at 3.80

SAMPLE/TEST KEY
D Disturbed Sample
B Bulk Sample v
W Water Sample C
1 Piston (P), Tube (U) or
Core Sample {iength t0 scale}

R.Q.D. Rock Quality

REMARKS:

S.P.T. Standard Pen. Test

Vane Test
Cors Recovery (%)

Designation (%) !

Total chiselling 7% Hours.
Wagon Drill from 12.30m

Vanessa Press Ltd. 5451.7




R889

Report No. ’
1611 BORING RECORD 62323 IGSL |
- .
Contrac BAGGOT STREET Borehole No. 1
Sheet

Location Type and Diameter

DUBLIN Cable Toocl 200mm
Client

Ground Leve)
DONNELLY TROY & ASSOC. 5o 52.11.90
escriotion — Samples Field Records
Cge;ced Depth No. |Tvpe| Deoth | And Tests

Made ground :Brick,stones,ruJble,

clay timber etc. 20193| D 1.00

/7

qﬂl!lllllllllllllllllllllIIII||IIIIIII||IIIIIIIII||II|IHI|1 Crehbtate

silty CLAY with cobbles and
boulders

1.90
==
Soft mottled brown grey silty e 20194 D 2-00
stony clay with full traces x| 2.50
Stiff brown silty sandy stony 2T 20195| D) 2.60 2.60 N=23
CLAY (Boulder clay ) —o
&
Py
x E
T_ =
O
—i-4.20([20196{ D| 4.20
Stiff to hard grey black very 2 ¥ |z _
x i 4.50 N=37

(Boulder clay) 20197 D| 5.00

N

a x|z
o 6.00 22/7%mn
- & refus
ey

Borehole completed at 7.00 — E 7.0

5 -

Water Level Observations during Boring Remarks
Date | Bty | Gumk | Capuaeo]  Pemenes Chiselling in fill = lyhrs

22.11.90 6.80| 6.80. | 6.80 |water noted
7.00] N1l | 6.50 |End of borin

Chiselling boulders at 7700 F1t

i

Sample/Test key C-ConePenetration Test
U-Tube Sample N-Blows/0.3 metres
D-Disturbed Sample R-Refusal

W-Water Sample V-Vane

S-Standard Penetration Test




R889
ReportNo. 1611 BORING RECORD G232 by U@JSE

Contract BAGGOT STREET Borehole No. 2
Sheet
Location Type and Diameter
DUBLIN Cable Tool 200mm
Client G T Tevel
DONNELLY TROY & ASSOC. round -eve
Date 22.11.90 - 23.11.90
Description § ReF Samples Field Records
¥ .
FL‘:\?eulced §, Depth i\fo_ Type| Depth | And Tests
Made ground - clay,gravel, ;/ ;
brick , timber C;;;i
/ 20198, D | 1.00
/\§ 1.24
FILL ~ Brick , clay , stonesg \Q§>§
l_- 2.44 _
— 20199/ D | 2.50 2.50 N=32
Stiff brown silty stony CLAY %3 E
with cobbles gl =
@&é
e
o2 [
=3.90
Stiff to hard grey black R E8
silty very stony CLAY ﬁ—;g 20200/ D 4-29
(Boulder Clay ) T E 4.50 50/150mi
' x E & refus:
o=
S
oz
g~
Ea
| _ Borehole complete at 6.00 ‘ -6.00
Water Level Observations during Boring Remarks
Date | fioe, | Ging | Dgpthto]  Remarks Chiselling in £ill = lhr

52.11.90 3.80 3.80] 3.80[SIight seepage Chiselling in boulders 3.90 |
©6.00 NII [ 3.601End of borin to 6.00 = 2hrs

Sample/Test key C-ConePenetration Test
U-Tube Sample N-Blows/0.3 metres
D-Disturbed Sample R-Refusal

W-Water Sample V-Vane

S-Standard Penetration Test
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R890
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BOREHGLE RECORD

——

GEOTECHNICAL CONZULTING SERVICES LTD.

LOCATION: CLIENT: Borehole No; 3
Baggor sr. MUlr WIISON Sheet , of ‘
EQUIPMENT: Boring Commanced: Coordinates
P llCOﬂ Wdyf arer' 1500 Boring Completed: I7/7/60 Ground Level
° _ _ | 8] SAMPLES/TESTS
DESCRIPTION 321 8 sl g Sample
& - o f-. Depth Type No. Test
FiLL (Brick , Gravel) XX .30
‘X
Shff brown gravelly sandy silfy Eaop)
CLAY o 260 (150 | D |7368| s.PT
L N = 2¢
ELEN Y
T 2.50 S.PT
Floqol | 300 |p [7369|N =¥
i Xt
Shff dark grey gravelly silty cca A 3:50 5.PT.
‘ o e N=57
o";—-—-e: | 4:50 | D {7370 S.PT.
EPACE N = 5¢
Gravel and Broken Rock =i 40
n oken OT= :
ocK o5l5401"%| 5.40 |D |737)
OBSTRUCTION - CHISELLING 2 hrs
GROUND WATER OBSERVATIONS: q w. Encounlere 500m 6.¢.L.

G- W. Staadng 2.0m B.G.L.

SAMPLE/TEST KEY

D Disturbed Sample

B Bulk Sample

W Water Sample

I Piston (P), Tube (U) or
Core Sample (length to scale)

S.P.T. Standard Pen. Teat

v
c

R.Q.0. Rock Quality

REMARKS:

Vane Test
Core Recovery (%)

Designation (%)

Tohal Ch«'se//:'nq 2hrs

Y

AL ER . 8




R890

© L r—————t— e

- -v-‘G:--:Cu :;\:' \ot‘"u; v s -'-‘:a\iG Sh- :2 Vl’\o;n\l -
BOREHOLE RECORD 62328
LOCATION: CLIENT: Borehole No. |
Baggo" Sk Muir  Wilson shoot | of |
EQUIPMENT: Boring Commenced: T /7 / 80 Coordinates
Pilcon Wayfafer 1500 | goring Completed: 4 /., /80 Ground Level
8 _ - 2 SAMPLES/TESTS
DESCRIPTION 3z 8 g | £ Sample
& - Q E Depth Type No. Test
FILL (8rick, Gravel) .
L & 0-30
Firm lo Shff brown gravelly - ]
Sandy - silfy CLAY =2 150 | D |7381| s.pT.
(_,’_"_‘_'E_ N=23
; 2:10
Vo x’r
; T 300 |D |7362] sPT.
e [ .
SKff dark qgrey 3rave“y silfy = N
CLAY piury
. QO+ -
vith Cobbles = ¥
He)
CHISELLING 2 frs =t 450 | D |7363| S.PT.
- i O‘-—%L N=33
“*Olgsol—| 550 | D |7384
OBSTRUCTION ~ CHISELLING 2 hrs

GROUND WATER OBSERVATIONS:

G.-w. encounfered 30m B.G.L.
G- W. Standing 120 m B8.G.k.

SAMPLE/TEST KEY

D Disturbed Sample

B Bulk Sample

W Water Sample

{ Piston {P), Tube (U) or
Core Sample (length to scale)

v
C

S.P.T. Standard Pen. Test

R.

Vane Test

Core Recovery (%)
Q.D. Rock Quality

Designation (%)

REMARKS:  ratal Chlseﬂmg 4 hrs

Yanessa Prees Ltd.




R3891

GEOTECHNICAL CONSULTING SERVICES LTD.
BOREHOLE RECORD

LOCATION: CLIENT: 3
Borehole No.
67 Baggot Street, Dublin Stephenson Gibney ASSOC|. gpeet I o I
EQUIPMENT: Boring Commenced: 5.8.76 Coordinates

6.8.76 Ground Level 5 2 33 ’

Pilcon Wayfarer I500 Boring Completed:

v _ .| 8 SAMPLES/TESTS
DESCRIPTION §§ e 2| £ Sample
e (= E Depth Type[ No. Test
Brick and rubble FILL with some
0.60
silt and clay.
(X 0.60
x
Black clayey SILT with some )ffg_”
X
stones & some traces of red X x0T 100 D |3e07s
XXX 122
brick. X x X
x*_l;( /S0 -1.80 S.-P.T
x)‘%‘ ¥ Nl
XXX XL, 82
% %
Firm brown and grey mottled *x el
XoX b
clayey SILT with occasional XX gy t1g | 2.30 D 13076
stones. Ry 2.60 =220 S.P.T.
x( ’(x'o N= b
Xéx? [ 3.00
N 1. s.P.T
. ) .o F 540 -3.50| P
Medium to eoarse grey angular .,._\‘-‘{- { N= 10
R AL - . 7
SAND with some fine gravel - “?; 3-89 P |3e77
. - L v . s
(borehole "blowing" continuously). S 8
hd 49
.-".c‘i-‘ [
N
N \..- - ‘“
oo o
Large limestone STONES and 9(3: 0.60| 4.80 D |3o07%
o) L =T %
COBBLES . i
—
G e X
Stiff black silty very gravelly _®
CLAY with cobbles and boulders e
. . x>7» -8
(chiselling 2 hours). VesO %l 15 6.00 D | 3072
/N«
- (-]
e =
¥ X
2%
End of borehole ° — ¢ yoo

GROUND WATER OBSERVATIONS: Water struck at 3.00m BGL and rose rapidly to I.Z2m
(very strong flow). Water level at I.2m BGL on completion.

SAMPLE/TEST KEY REMARKS:
D Disturbed Sample S.P.T. Standard Pen. Test |Chiselling with heavy chisel for
B Bulk Sample \' vane Test -
W:Water Sample c Core Recovery (%)|2 hrs. from 5.I5m to 7.00m. Sand
t Piston (P), Tube (U) or R.Q.D. Rock Quality " . " .
Core Sample (length to scale) Designation (%) blowing"back in B.H. from 3.00m t+o

4 .55m. Vanessa Press Ltd. 5451




R3891

BOREHOLE RECORD

GEOTECHNICAL CONSULTING SERVICES LTD.

LOCATION:
Baggot Street, Dublin.

CLIENT:

Stephenson Gibney Assoc|

Borehole No. I
Sheet I o I

EQUIPMENT: Boring Commenced: 29.7.76 Coordinates
Pilcon Wayfarer I500 Boring Completed: 4 +8.76 Ground Level A 2599
° a SAMPLES/TESTS
o o s b4
DESCRIPTION 23| 8 s | £ Sample
e~ e £ Depth | Type| No. Test
| 0.0
Brick and rubble FILL with 1 076
some clay and silt. ' '
) o7
x—}
Mottled brown and yellow very - —. 110 > | ooot
—_— e [
gravelly CLAY with some silt. 2 %, o7eé
o _©e,
— XY — .52
. 'y
Dark brown silty sandy gravelly > o,
CLAY with some very small j&;ﬁ-
traces of red brick. ;{EL 160| 230 » | cooz
£2.1 226-2.55 s.P.T
- N=¢
—
'_‘.(."" x .
‘_;Z_C;' 3.2 312 -3.40 g | cooL
Hard black silty very gravelly x 0.53
 CLAY with cobbles (glacial £ill) Y] ses s.¢o D | coos
6. Q) of
Fine subangular GRAVEL with some’ ngﬁZ' 0.45
sand & sliqght traces of clay. :6.‘;'_',‘.,0 3.20 D | coo6
Dense coarse grey angluar SAND M 0.45
with an occasional stone. Bt 488 432 | D 3066
Coarse grey angular SAND with SNy 470 - 5.60 S.P.T
".’O . N =108
large BOULDERS (chiselling AL
Dk 105 | s.u0 D |3cé7
6% hours). N
LT I 560 £so | D | 3oe¥
End of borehole. ;
L

GROUND WATER OBSERVATIONS:

(very strong flow).

Water struck at 3.62m BGL and rapidly

Water was struck again at 4.9m.

rose to I.2m

SAMPLE/TEST KEY
D Disturbed Sample
B Bulk Sample v
W Water Sample (o]
I Piston (P), Tube (U) or
Core Sample (length to scale)

S.P.T. Standard Pen. Test

REMARKS:

Vane Test
Core Recovery (%)

R.Q.D. Rock Quality

Designation (%)

Chiselling with heavy
4.55m to 5.60 for 6%

chisel from

hours.

Vanesssa Press Ltd. 5451.




R3891

GEOTECHNICAL CONSULTING SERVICES LTD.
BOREHOLE RECORD

LOCATION: CLIENT:

2

67 Baggot Street, Dublin Stephenson Borehole No.
Gibney & Associates. Sheet I of I
EQUIPMENT: Boring Commenced: 4.8, 76 Coordinates é
Pilcon Wayfafer I500 Boring Completed: S5.8.76 Ground Level 23 30
9 _ - ] SAMPLES/TESTS
DESCRIPTION S22 ® a | g Sampl
g3 - 8 | S| Depth s Test
& ° | E i Type| No.
0.0
Brick and rubble FILL with some [
0.60
clay and silt. —
L 0-60
N e — 3
Soft silty slightly organic E;—; oso| oo p |sces
brown CLAY with some shells. ::_5f
E— x}
—_— ’I-SO /180 — .80 S.P.T.
Brown & black very silty CLAY Rl 170 D |aoro N=Zl
~[with some small stones and = — ! 060
traces of brick. ~°% =L
LS sl 2400
XX
|Brown very sandy slightly clayej <Xt
RSN
SILT with some rounded gravel. Eﬁﬁﬁ, 09| #&se | D |3o7
K b 2.60 — 299 %:r
Yo [0 4
X% %3l 300
L limest STONES and Qi
arge limestone an .‘-?O": 065| 330 p |so7z2
COBBLES with some angular sand. 5:¢;.
L9 s 3.¢5~3.95 S-P.T
! N=1¥
Fine to medium fairly compact RSN
angluar SAND with some gravel ety 1.20
at the bottom of the layer. o {;‘ sso | D |3073
Fo o
DT ass
2
Hard black silty gravelly . |
CLAY with cobbles and boulders A o
. L $.60 - $-%0 S.P. T
-boulder clay (chiselling ﬁle 225 N=gS
2% hours). D_" 4 é.00 D |3074
e
0
o_c¥
%5
End of borehole. v —
— e f 710

GROUND WATER OBSERVATIONS:

after casing was withdrawn.

Water struck at 3.00m BGL. Water rose to I.2m

SAMPLE/TEST KEY

D Disturbed Sample

B Bulk Sample

W Water Sample

1 Piston (P), Tube (U) or
Core Sample (length to scale)

v
o]

Vane Test

S.P.T. Standard Pen. Test

Core Recovery (%)
R.Q.D. Rock Quality
Designation (%)

REMARKS:
Chiselling with heavy chisel

from 6.00m to 7.IOm for 2% hrs.

Vanesss Press Ltd. 5451.




R1098

Pit stable

Liotd
Report No.
eportNo. | . TRIAL PIT RECORD U@gL
Contract Sheet No. Trial Pit No.
BLACKROCK 1 8
Excavation Method
Location ROCK ROAD, BLACKROCK JCB
Client Ground Level
[ ]
O'CONNOR SUTTON CRONIN Date 10.12.90
Samples
D ipti
eseription - Depth JLegendl o ot No. | Type | Depth
Grey black stony CLAY FILL with red -
brick, masonry, fill also roots and
fibres —
| 23219 | D 1.00
1.80
Firm brown black silty stony CLAY, B
occasional cobbles and boulders
=
2.80 23220 D 2.80
Stiff black, slightly silty stony CLAY .10
rbou&der—elay — )
Ground Wster Conditions
‘ No water present
Remarks




R1098

bhaoly
Report No. 1621 TRIAL PIT RECORD U@ Sﬂ:
Contract Sheet No. Trial Pit No.
BLACKROCK 1

Excavation Method
Location ROCK ROAD, BLACKROCK JCB
Client Ground Level

O'CONNOR SUTTON CRONIN Dat
ate 10.12.90
Samples
Description Depth {Legend
Ref. No. Type Depth

Black silty clayey stony TOPSOIL, —
pieces of glass, fill, root fibres

0.60
Stiff black/brown verystony, slightly
silty CLAY with frequent large boulders [

- 23222 D 1.20

1.50

Hard black silty stony CLAY, very stiff
with large boulders and cobbles ~
(boulder clay) : 23223 D 1.90

2.30

Ground Water Conditions

No water present

Remarks
Pit stable




R1098

64943
Report No.
eportNo. o TRIAL PIT RECORD []@ g[]:
Contract Sheet No. Trial Pit No.
BLACKROCK -
Excavation Method
Location ROCK ROAD, BLACKROCK JCB
Client Ground Level
QO'CONNOR SUTTON CRONIN Dote
10.12.90
Samples
Descripti
ption Depth  |Legend Ref. No. Type | Depth
Grey-black silty stony clayey TOPSOIL
with roots
0.30
Firm to stiff mottled grey brown silty -
very stony firm CLAY with cobbles and
boulders =
r..
23224 D 1.30
»
2.20
Stiff black slightly silty stony CLAY B
(boulder clay)
= 23225 D 3.00
3.20
L
| B
Ground Water Conditions
No water present
Remarks

Pit stable




R1098

buglly
ReportNo. 1o TRIAL PIT RECORD UGSL
Contract Sheet No. Trial Pit No.
BLACKROCK
Excavation Method
Location ROCK ROAD, BLACKROCK JCcB
Client Ground Level
O'CONNOR SUTTON CRONIN Date
10.12.90
Samples
Description Depth |[Legend

Ref. No. Type | Depth

Black brown stony CLAY FILL with red —
brick and roots |

0.90
Stone, brick and masonry RUBBLE FILL —
possible old wall
»
1.60 23220 | D | 1.70
Fine to medium light brown SAND, some -
gravel particles and stones (Fill)
2.10
Grey black damp very stony silty CLAY B
traces of sand, pieces of brick and
mortar. Lumps of stiff brown black =
stony CLAY through it. (Fill)
~3.30 23221 D 3.20

Ground Water Conditions » ,
No water present

Remarks

Pit stable




R1098

Ve
bliol,
ReportNo. 1 oo - TRIAL PIT RECORD 1GSL
Contract ' Sheet No. Trial Pit No.5
BLACKROCK
: Excavation Method
Location DOCK ROAD, BLACKROCK JCB
Client Ground Level
O'CONNOR SUTTON CRONIN Date
10.12.90
Samples
Description Depth |Legend

Ref. No. Type | Depth

Brown black silty stony clayey FILL
with red brick, mortar and rubble

=
0.90
Stiff mottled grey brown stony very 23223 D 1.00
silty CLAY with roots and fibres |
1.70
Stiff grey brown slightly silty stony 23229 D 1.80
CLAY with large cobbles and frequent
boulders, (boulder clay) B
2.90

rGround Water Conditions

No water present

Remarks
Pit stable.




R1098

64oqb

Report No. 37 - TRIAL PIT RECORD []@QS[L
Contract Sheet No. Trial Pit No.

BLACKROCK 6

Excavation Method

Location ROCK ROAD, BLACKROCK JCB
Client Ground Level

O'CONNOR SUTITON CRONIN Date

10.12.90
Samples
Description Depth |[Legend

Ref. No. Type | Depth

Red brick, clayey FILL with concrete
and mortar

(01d foundation or floor, unable to
penetrate)

Ground Water Conditions : o :
No water present

Remarks

Pit stable
Unable to excavate beyond 0.40m




R1098 Ceol

ReportNo. 3¢ TRIAL PIT RECORD IGSIL
Contract Sheet No. Trial Pit No.
- BLACKROCK 7
Excavation Method
Location ROCK ROAD, BLACKROCK JCB
Client Ground Level
O'CONNOR SUTTON CRONIN Date
10.12.90
Samples
Description Depth L
ep egénd Ref. No. Type | Depth
Black silty clayey stony FILL with
red brick mortar, slate, glass, B
bottles, pipes etc. also roots and
fibres throughout -
-
1.70

Firm to stiff dark brown/grey silty
stony CLAY with cobbles and boulders, 003230 D 2.00
boulder clay

203231 D 3.10

3.50

Ground Water Conditions

No water present

Remarks

Pit stable




R1098

694 )
ReportNo. 1621 TRIAL PIT RECORD IGSIL
Contract Sheet No. Trial Pit No.
BLACKROCK TP2
Excavation Method
Location ROCK ROAD., BLACKROCK JCB
Client Ground Level
O'CONNOR SUTTON CRONIN Date
10.12.90
b Samples
escription Depth |L
ep egend Ref. No. Type Depth
Black brown silty stony clayey TOPSOIL |
with root fibres
0.80
Light brown dusty slightly clayey silty
stony SAND LAYERS, fill with red brick 1.20
Stiff mottled brown grey stony B
slightly silty CLAY with frequent
cobbles and boulders B
- 23227 D 2.00
=
’_
2.90
F
Ground Water Conditions
No water present
Remarks

"Pit Stable




R1108

bLu3ts

BOREHOLE RECORD

GEOTECHNICAL CONSULTING SERVICES LTD.

L

LOCATION: CLIENT: Borehole No. 3
Blackrock Rooney Mc.Loughlin Sheet 1 of 1
EQUIPMENT: Boring Commenced: Coordinates
. 18.5.82
Pilcon Wayfarer 1500 Boring Completed: Ground Level
9 % SAMPLES/TESTS
8 3 =] ‘.C_ I3
DESCRIPTION = 2 S 3 b Sample Test
& P (=} .'..E- Depth Type No. es
o il A vy .30 |.30
Py e
o
Stiff brown gravelly silty clay ,@'
with cobbles - .l 1.00 D |9956
- 1.50 N = 19
« -
N I 2.6
“ N 2.50 D 9957
O laoo
[ 3.00 N = 26
Stiff black gravelly silty clay .
with cobbles and boulders <t
. <
(1% hrs. chiselling) O L
- »
———" 3.6 4.50 D 9958 N = 27
°
v -
( j- <
o < L 6.00 N = 35
. Ole6.s 6.20 | D [9959
Le

GROUND WATER OBSERVATIONS:

Slight seepage at 2.90m sealed off

SAMPLE/TEST KEY

D Disturbed Sample

B Bulk Sample

W Water Sample

1 Piston (P), Tube (U) or
Core Sample (length to scale)

v

c

R.Q.D. Rock Quality
Designation (%)

Vane . Test

S.P.T. Standard Pen. Test

Core Recovery (%)

REMARKS:

Total chiselling 1% hrs.

Vanesss Press Ltd.




R1108

bt 365

CEOTECHNICAL CONSULTING SERVICES LTD.
' BOREHOLE RECORD

LOCATION: CLIENT: Borshole No. 2
Blackrock Rooney Mc.Loughlin Sheet 1 of 1
EQUIPMENT: Boring Commenced: Coordinates
Pilcon Wayfarer 1500 Boring Comptated: 12.5.82 Ground Level
g— — —
° 2 SAMPLES/TESTS
8w @ £ @
DESCRIPTION ER S s £ Sample
d:° - e E Depth Type No. Test
Topsoil
P ¥ - 30 - 30
Stiff brown gravelly silty clay e’
with cobbles =
o “.r
“( 2 1.50 | D 9984 |N = 20
4 x
—_— 2.6
X 9
- < |
C:) 2.50| D 9954
- L 4
2.9
Hard black gravelly silty clay x ° 3.00 N =26
with cobbles and boulders o 4 .
{ 2 hrs. chiselling) ‘_Q
- L 3.19
:..:-
. . 4.50 N = 26
Q=
5
° [ ]
s
. C5 5.50 | D |9955
116.0

GROUND WATER OBSERVATIONS:

Slight seepage of water at 2.50m - sealed off.

SAMPLE/TEST KEY

D Disturbed Sample

B Bulk Sample

W Water Sample

{ Piston (P), Tube (V) or
Core Sample (length to scale)

SP.T. Standard Pen. Test

v Vane Test

(] Core Recovery (%)

R.Q.D. Rock Quality
Designation (%)

REMARKS:

Total chiselling 2 hrs.

Vanessa Press Ltd.




R1108

64363

GEOTECHNICAL CONSULTING SERVICES LTD.
BOREHOLE RECORD

Obstruction 2 hrs. chiselling

LOCATION: CLIENT: Borehole No. 1
Blackrock Rooney Mc. Loughlin Sheet of .
EQUIPMENT: Boring Commenced: Coordinates
11.5.82
Pilcon Wayfarer 1500 Boring Completed: Ground Level
° 2 SAMPLES/TESTS
&3 o £ 2
DESCRIPTION 321 8 8| £ Sample
2 a 2 Depth Test
@ e Type No.
| Topsoil .30 |22
o
Very stiff brown very gravelly )
silty clay with cobbles « 1.00 U 9916
2.5
o Y .
- 1.50 N = 25
¥ ©°
,*r‘ 2.00 D 9915
'-(:- :
—**12.8
I »
Hard black gravelly silty clay aly I
with cobbles and boulders. ,g 2
- 1.7
*l 4.00 D 9918 N = 45
4 :]
== 3
< »4B.5

——

me:=
GROUND WATER OBSERVATIONS:

and sealed off.

Water encountered at 4.20m B.G.L.

% N

SAMPLE/TEST KEY
D Disturbed Sample S.P.T. Standard Pen. Test
B Bulk Sample - v Vane Test
W Water Sample Cc Core Recovery (%)
| Piston (P), Tube (U) or R.Q.D. Rock Quality

Core Sample (length to scale) Designation (%)

REMARKS:

Total chiselling 2 hrs.

Yanessa Press Ltd.




R1110

sy

64368
Report No. - }
1428 BORING RECORD []@gnz
Contract ¢ >Borehole No. 1
BLACKROCK DEVELOPEMENT " | Sheet
Location’ Type and Diameter
[ Rock Rd./Phoenix Terrace Cable Tool 200mm
Client . .
Ground Level
L ]
MALONE O'REGAN Date 13-12-89
Descriotion g = Samples Field Records
S t
P fleduced| & | Depth || R0, [Tvoe| Deoth | And Tests
FILL - Clay , brick,rubble,cobbles, \\
boulders. \ =
\— 6578 |D [1.00 | 1.00 wN=18
Qt
\E_ 6579 |D |2.00 | 2.00 m=18
- \\ £ 2.70
e O
Firm grey gravelly CLAY CSE 6580 |D |3.00 | 3.00 N=22
O_QE 3.40
Stiff to hard black silty sandy ——F
U# =
s =
stony CLAY (Boulder Clay) —cF 6581 |D [4.20 | 4.00 N=34
Borehole complete at ......... X _=F 4.50
| :
Water Level Observations during Boring Remarks
Date | Mol | Gusing | Depthtof™  Remarks Chiselling at 4.50 - 1 hour
113/12/89] %.00 13.00 | 3,10 |water seepage
4+50—Ni-3- 2+10— Final level
Sample/Test key C-ConePenetration Test
U-Tube Sample N-Blows/0.3 metres
D-Disturbed Sample R-Refusal
W-Water Sample V-Vane
S-Standard Penetration Test




R1110

64369
Report No. . :
BORING RECORD
1428 | IGSL
Contract * : ‘Borehole No.
BLACKROCK DEVELOPEMENT Sheet
Location Type and Diameter

Cable Tool 200mm

Rock RA/Phoenix Terrace

Client
MAIONE O'REGAN

Ground Level

Date

14/12/89
Description g Ref Samples Field Records
(=2 N
533.:1“" g | Deeth No. |Tvpe| Deoth | And Tests
FILL - Clay,boulders,brick,glass \I
\- 6583 |D {1.00
\7 = 1.50 (6584 D [1.50 [1.50 N=38
Stiff grey/black silty sandy ) _*5
stony CLAY (Boulder Clay) Xo E
o F
“xE 6585 |D [3.00 [3.00 N=27
< E
DB 6586 [D [4.50 |4.50 N=46
Borehole complete at...... = 5.10
Wﬁter Level Observations during Boring Remarks
Date gggh %?,;?ﬁ! De att';,m Remarks Chiselling boulders in Fill - 2hrs
[« N
14/12/8¢ No free water Chiselling in boulder clay - 2hrs
Sample/Test key C-ConePenetration Test
U-Tube Sample N-Blows/0.3 metres
D-Disturbed Sample R-Refusal
W-Water Sample V-Vane
S-Standard Penetration Test '




R1110 64330
Report No. BORING RECORD . UG$L

1428
Contract Borehole No. 3
BLACKROCX DEVELOPEMENT Sheet
Location Type and Diameter
Rock Rd./ Phoenix Terrace Cable Tcol 200mm
Client ' Ground Level
1 3
MALONE O'REGAN Date  15/,12/89
Descriptién ) g — Samples Field Records
E:‘tli;ced g Depth No. |Tvpe| Deoth | And Tests
FILL - Brick,ash,clay \\:
k:— 6587 |0 [ 1.50 |1.50 N=15
N\NE 2.00
. /S E
FILL - Yellow/brown silty CLAY / =
. with fragments of brick & / 23
stone ? 3 6588 |D | 3.00 |3.00 N=11
Z/_ 3.70 || -
Firm brown silty sandy CLAY —-E 6589 |D 4.00
T
x L 4.50 4.50 N=23
" Stiff brown silty very gravelly I_AE
LAY B 6590 D | 5.00
AR
: x > 55,60
Hard black silty stony CLAY " on B 6591 | |5.70
= 5.80
Refusal at 5.80 presumed boulders I
Water Level Observations during Boring Remarks
Date | Sptn | Demen | wotero]  Remarks Chiselling in fill - 1 hr
15/12/8) 4.101 4.10{ 4.10| Seepage of wat Chiselling 5.6 to 5.8 - 2hrs
5.80 Nil | 3.70 Final level
: Sample/Test key C-ConePenetration Test
U-Tube Sample N-Blows/0.3 metres
D-Disturbed Sample R-Refusal
W-Water Sample V-Vane
S-Standard Penetration Test




R1465

H26

[

BORING RECORD L.G.S.L.
Contract EMBASSY OF THE NETHERLANDS Borehole No 1
No. 3653 Sheet No 1 of 1
Location: MERRION ROAD Method Cable Tool
Client: LEE McCULLOUGH & PARTNERS Dia 200mm
Dates: 25.9.96 - 26 9.96 Ground Level mOD
Legd samples
Description Red jend] Depth Ref Type Depth |Field Tests
Level m No
MADE GROUND soil and roots y
é 0 30
Medium dense brown gravelly sity CLAY with fine roots _—"E
- 0 60 96 D 0 60
1 |Dense CLAY or sitbound sandy GRAVEL o 10 N=34
- S
=
-
-
2
o
2] ~ . 97 D 2 00 200 N=53
- 2 40
Stff brown silty sandy gravelly CLAY - 98 D 2 60
x> 2 80
3|Very stff grey-black very sity gravelly CLAY ’g_; 3 00 N=62
a_
—=
= 99 D 3 40
<! 350
|5
6]
L7
18
38
Remarks Water level observations
Hard boring continuously from 060 - 3 50 Date Hole Cased (Water Remarks
Depth |Depth |[Depth
26 9 96 35 2 4iDry No free water
Drilier
Sample/Test Key U - tube sample D - disturbed sample W - water sample S-SPT C-CPT R - Refusal V- vane




R1465

TRIAL PIT RECORD 1.G.S.L.
Contract: EMBASSY OF THE NETHERLANDS PIT No. éq&? A
No. 3653 Sheet
Location MERRION ROAD Excavation method:
Client LEE McCULLOUGH By Hand
Date 25.9.96 Ground Level
samples
Description Red. |Legj Depth| Ret Type | Depth |Remarks
Level |end No

MADE GROUND : Sand, topsoif and a little gravel /

7

/| 0.50
Hard grey-brown gravelly CLAY/clayey gravel = 101{ D | o0.70

=] 1.00

“ Root growth noted to about 0 75 metres.
Roots of 12/15mm diameter from 0 - 0.50 metres,
root diameter reducing to fine thread fibres at 1.00m

Observations

Groundwater Conditions

Ground very dry.

Dry




R3483

/07937

REPOAT NO. GEOTECHNICAL BORING RECORD [.G.S.L.
CONTRACT: Thomas Prior House Development BOREHOLE NO.: 2
SHEET: 1ot2
CUENT: Michael Punch & Pariners DATE STARTED: 16.12.97
BOREHOLE DIAM.(mm) 200 DATE COMPLETED: 17.12.97
LOCATION: Ballsbridge, Dublin 4 BOREHOLE DEPTH 11.60 |BOREDBY: I.G.5.L
CASING DEPTH (m) 11.60 |LOGGEDBY: 1.G.5.L.
E SAMPLES
= ~ 1o o &
Iﬁ: [u] m w 5'
w Q 0
o gl £ E w E t
w DESCRIPTION b= = - & bad s
& o| © E = o o
¥ = = =~ w o w
= o] P x & b —
S [22] = [t [« E [a]
] o E -
o E ] 1] % W
fa] W i [a] i o) [
2]
- Tarmacadam 0.10 Depth N
- MADE GROUND ( Comprised of importad stone ) 0.30
- Firm brown silty gravelly CLAY
-1 |{ Possible Made Ground ) 3551 D 1.00 100 19
- - 1.10
- Medium danse 1o dense fine to coarse sandy GRAVEL
- with cobbles and bouldars
-2 3552 D 2.00 |2.00 25
-3 3553 D 3.00 J3.00 31
-4 3554 D 4.00 400 24
-5 3555 D 5.00 }5.00 33
-6 6.00 43
- 3556 D 6.50
" 6.80
-7 |Very sifi brown silty gravelly CLAY 7.00 700 38
- Very stiff (o hard black slightly silty gravelly CLAY a557 D 7.50
- with cobbles and boulders
-B 800 60
9 3558 5] 9.00 9.00 52
Remarks. Waler level observations during boring
DATE HOLE CASING | DEPTH TQ| REMARKS
DEPTH DEFTH WATER
Chiselling
From 0 - 0.40 for 0.75hrs 17.12 5.30 5.30 5.30 Strike
From 3.50 - 3.80 for 1hr 5.30 5.30 4.40 20 mins
From 6.90 - 9.00 for 1.25hrs

FIELD TEST KEY: U-U100, Db-Disturbed Sample, S-SPT, W-Water Sample, R-Relusal.




R3483

REPORTNO, GEOTECHNICAL BORING RECORD 1L.G.S.L.
CONTRACT:; Thomas Prior House Development BOREHOLE NO.: 2
SHEET: 2aof 2
CLIENT: Michael Punch & Partners DATE STARTED 16.12.87
BOREHOLE DIAM.(mm} 200 DATE COMPLETED: 17.12.97
LOCATION: Ballsbridgse, Dublin 4 BOREHOLE DEFPTH 11.60 [BOREDBY: 1.GSL.
CASING DEPTH {m) 11.60 |LOGGED BY: L.G.S.L.
= SAMPLES
= (4]
3 g : g | =
i ol 2 B
o Q — w % E
w DESCRIPTION 3 z — Q -
o | 8 E ~ i i
z < | E E =
: £ |5 t 5| #
= [
in iy o 7] [a]
)
. Vary stif to hard black slightly silty gravelly CLAY
with cobbles and boulders 3558 D 9.50
.10 1000 58
3559 D 10.50
-11 11.00 25
- for75mm
S 3560 D 11.50 then Aef
. 11.680
-12 |Refusal
=13
-14
-15
-16
37
-18
Remarks Waler level observations during boring
Installed 50mm groundwater and gas monitoring standpipes| Date Hola Casing Depth to | Remarks
with gravel pack & bentonite seals. Deapth Depth Watar
Chiselling.
From 11.40 - 11.80 for 2hrs 1712 11.4¢0 11.40 11.40 Seapaga
11.80 Nit 7.50 Bh End

FIELD TEST KEY: U-U100, Db-Disturbed Sample, S-SPT, W-Water Sample, R-Rafusal.




R3483

/<7938

REPORT NO. GEOTECHNICAL BORING RECORD L.G.S.L.
CONTRACT: Thomas Prior House Development BOREHOLE NO.: 3
SHEET: 1 of 2
CUIENT: Michae! Punch & Pariners DATE STARTED: 17.12.97
BOREHOLE DIAM.(mm) 200 DATE COMPLETED: 18.12.87
LOCATION: Balisbridge, Dublin 4 BOREHOLE DEPTH 12.10 |BOREDBY: LG.S.L.
CASING DEPTH (m) 12.10 |LOGGEDBY: LG.S.L.
E SAMPLES -
£ 5 t 8 h
o (@] E 3
. E it
8 — ot o
w DESCRIPTION = z - a =
o [&) o E g [ i o
N o| % T - = E
z Sz |E| B : E 9
Q >~ 5 it E % i w
a w w [} s a ic
2]
- Topsoil 0.20 Depth N
- Firm brown silty gravelly sandy CLAY
- ( Possible Made Ground )
-1 3561 D 1.00 1.00 11
- 1.60
-2 3562 D 2.00 200 18
- Medium danse to danse fine to coarse sandy GRAVEL
- with cobbles and boulders
-3 3.00 a0
- 3563 D 3.50
-4
- 450 26
-5 3564 D 5.00
. 5.40
- Very stitf 10 hard black slightly siity gravelly CLAY
-6 |with cobbles and bouiders 3565 D 6.00 6.00 45
- U100 7.00 Falled
-7
. 3566 D 7.50 750 25
. for 75mm
- then ref
-8
9 3567 D 9.00 9.00 &4
Remarks. Water lavel observations during boring
DATE HOLE CASING | DEPTH TO| REMARKS
DEPTH DEPTH WATER
Chiselling
From 6.50 - 6.90 for 1hr 18.12 5.00 5.00 5.00 Strike
5.00 5.00 4.30 20 mins

FIELD TEST KEY: U-U100, Db-Disturbed Sample, 5-SPT, W-Water Sample, R-Refusal.




R3483

REPORT NO. GEOTECHNICAL BORING RECORD IL.G.S.L.
CONTRACT Thomas Prior House Development BOREHOLE NO.: 3
SHEET: 2 of 2
CLIENT: Michaal Punch & Partners DATE STARTED 17.12.87
BOREHOLE DIAM.(mm} 200 DATE COMPLETED: 18.12.97
LOCATION: Balisbridge, Dublin 4 BOREHOLE DEFTH 12.10 |BOREDBY: 1.G.SL.
CASINGDEPTH{m)  12.10 |LOGGEDBY: 1LG.SL.
S SAMPLES
e “
= = = =
) 3 g | g
2 8| = w & ¥
m DESCRIFTION | = - E =
el
o} Q| © E ﬁ &
o = § 2]
P &
5 |5 . g
@0 i o 7] =]
-
. Very stiff to hard black slighty silty gravelly CLAY
- with cobbles and boulders
=10 as5e8 b 10.00 |[10.00 Ref
=11
- 3589 D 11.580 11.50 50
5 for150mm
5 then Ref
-12
o 12.10
- Refusal
=13
=14
-15
-18
-17
-18
Remarks Water level observations during boring
Instalied 50mm groundwater and gas moniloring standpipes| Date Hole Casing Dapth 1o | Remarks
with gravel pack & bentonite seals. Dapth Dapth Watar
Chiselilng.
From 11.80 - 12.10 for 2hrs 18.12 12.10 Nil 6.20 Bh End

FIELD TEST KEY: U-U100, Db-Disturbed Sample, 5-SPT, W-Watar Sample, R-Refusal.




R3483

REPORT NO. GEOTECHNICAL BORING RECORD 1.G.S.L.
CONTRACT: Thomas Prior House Davelopmant BOREHOLE NO.: 4
SHEET: 1o0f2
CLIENT: Michael Punch & Partners DATE STARTED: 19.12.97
BOREHOLE DIAM.(mm} 200 DATE COMPLETED: 20.12.97
LOCATION: Balisbridge, Dublin 4 BOREHOLE DEPTH 10.60 |BOREDBY: 1.G.S.L.
CASING DEPTH{m)  10.60 |LOGGEDBY: LG.S.L.
E SAMPLES
T ~ 5 5 e
e [a] i 5
& ¢ 5 7
o DESCRIPTION § = g 5
B ol & | € s r 2 t
I = = = a [T} [ =
> @] 4 I @ — =
o > (= o [a]
3 sl @ & | & = B i
(=] 7] w =) [in [%7] =] [re
2]
- Topsoll 0.20 Depth N
- MADE GROUND ( Comprised of red bric, mortar in a
- brown sifty clay matrix )
-1 3570 D 1.00 1.00 7
- 1.80
.2 3571 D 2.00 200 24
- Medium dense to dense fina to coarse sandy GRAVEL
- with cobbles and boulders
-3 3.00 23
- 3572 D 3.50
-4
- 450 32
-5 3573 D 5.00
- 5.70
-6 3574 D 6.00 6.00 44
- Very stiff to hard black slightly silty gravslly CLAY
- with cobbles and boulders
-7
- 3575 D 7.50 7.50 61
-8
9 3576 D 8.00 9.00 Ref
Remarks. Water level obsarvations during boring
DATE HOLE CASING | DEPTH TO| REMARKS
DEPTH DEPTH WATER
Chiselling
From O - 1.8for 0.50hrs 19.12 5.50 5.50 5.50 Strike
From 4.30 - 5.00 for 2hrs 5.50 5.50 4.80 20 mins

FIELD TEST KEY: U-U100, Db-Disturbed Sample, S-SPT, W-Water Sampla, R-Refusal.




R3483

REPORTNO. GEOTECHNICAL BORING RECORD L.G.S.L.
CONTRACT: Thomas Prior House Development BOREHOLE NO.: 4
SHEET: 2ol 2
CLIENT: Michael Punch & Partners DATE STARTED: 19.12.87
BOREHOLE DIAM.{mm) 200 DATE COMPLETED: 20.12.87
LOCATION: Balisbridge, Dublin 4 BOREHOLE DEPTH 10.80 [|BOREDBY: LG.S.L,
CASING DEPTH (m) 10.80 |LOGGEDBY: 1LG.SL.
5 SAMPLES
= 0
[ & @ 5
] o 7
=] 8 E w g o
w DESCRPTION al z - ‘g_; =
o} | © E & o
T g =3 z E E
=
w o
: 5l = | & | B | B |8
L]
- Very stiff to hard black slightiy silty gravelly CLAY
- with cobbles and boulders 2576 D 9.50
-10
- 3577 D 10.50 {1050 Ref
- 10.80
-11 |Refusal
i2
-13
=14
-15
-18
17
_—_18
Remarks Waler level observations during boring
Instaflad 50mm groundwater and gas monitoring standpipes| Date Hole Casing Depth to | Remarks
with gravel pack & bentonite seals. Dapth Dapth Water
Chiselling.
From 10.00 - 10.80 for 2hrs 18.12| 10.60 Nil 7.10 Bh End

FIELD TEST KEY: U-U100, Db-Disturbed Sample, S-SPT, W-Water Sample, R-Refusal.
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R3483

J b7 7% —

REPORT NO. GEOTECHNICAL CORE LOG RECORD 1.G.S.L.
CONTRACT: Thomas Prior House Site Investigation DRILLHOLE NO.: RC2
SHEET: 10f 2
CLIENT: CORE DIAMETER (mm): NG (54} DATE STARTED: Jan-88
ENGINEER:  Michasel Punch and Partners GROUND LEVEL (mQD): DATE COMPLETED: Jan-98
LOCATION: Balisbridge Dublin 4. INCLINATION: Vertical DRILLED BY: IGSL
FLUSH: Water LOGGED BY: IGSL

= Fracture o

E — . o

':E' [3 Spacing {(mm) =

T 1) a8

Bl E 2|l €

w & DISCONTINUIMES 3 ] ; GEOTECHNICAL DESCRIPTION
al| 3 g |g| © E

| E [giel® o 2 ‘-_' 3 £ ==

Sl |zlzfgfe & & 212l § | &

8 8 = | w | L [ o ]

/]
- 0.00 0.00|OVERBURDEN
- Returns of graval
-1
= 4 5 5
-2
-3 3.00
-4
= 10 5 3
-5
- 5.60
-6
-7
- 4 = .
-8

-9 9.00

- 5 - - 10.00

-10

REMARKS: Core logged in accordance with BS 5930 except for definition of solid core KEY TC SYMBOLIC LOG

which is 1aken as that delined by Norbury et al 1986 S LIMESTONE
<  Point Load Test Sample




R3483

REPORT NO. GEOTECHNICAL CORE LOG RECORD I.G.S.L.
CONTRACT: Thomas Prior House Site Investigation DRILLHOLE NO.: RC2
SHEET: 2ol2
CLIENT: CORE DIAMETER (mm): NG (54) DATE STARTED: Jan-98
ENGINEER: Michast Punch and Partners GROUND LEVEL (mOQD): DATE COMPLETED: Jan-88
LOCATION: Bailsbridge Dublin 4. INCLINATION: Vertical DRILLED BY; IGSL
FLUSH: Water LOGGED BY: IGSL
- Fracture ©
E - . o
; E Spacing {mm) =
T =) )
% E = © 2
w [a] DISCONTINUITIES 2 =] ; GEOTECHNICAL DESCRIPTION
5| 3 o |e| © E
Il la|g]® o 2 sl B | =
5 Fic|olQls Q o & 3 & E
gl gie|g|¢ o || W u
(&) = | w | o g |in w [=]
-10
. [ 5 5 10.00|OVERBURDEN
- Returns of gravel
=11
. 11.20
-12
. 11 = -
-13}113.00
- B8 5 3
-14
- 14.60
-15
& 14 S -
-16 | 186.00 168.00
- Rough planar occasionally clay Grey fine grained slightly
- smeared fractures weaathered calcisiitite LIMESTONE
e strong
- 100f 69 | 37
-17
- 17.50
-18
s 92 | 63 | 53 |
- 18.B0 18.80
-18 End of Corehole
-20
REMARKS: Core logged In accordance with BS 5930 sxcept lor definition of solid core KEY TO SYMBOLIC LOG
which is taken as that defined by Norbury et al 1986 S LIMESTONE
< Point Load Test Sample




GSI REPORT 3720

New Residential/hospice Development

R3720

LAYERS FOR BOREHOLE 115957 (Company Name: 1)

LAYER |TOP BASE STRENGTH |COLOUR MINORLITH MAJORLITH INTERPRETATION
1159570 |0 1 Fill - Made Ground |Fill - Made Ground
1

1159570 |1 3.4 Very Stiff Brown Silty Gravelly Clay Clay

2

1159570 3.4 7 Very Stiff to | Black Silty Gravelly Clay Clay

3 Hard




GSI REPORT 3720

New Residential/hospice Development

R3720

LAYERS FOR BOREHOLE 115958 (Company Name: 2 )

LAYER |TOP BASE STRENGTH |COLOUR MINORLITH MAJORLITH INTERPRETATION
1159580 |0 2 Top Soil Top Soll

1159580 2 9 Fill - Made Ground |Fill - Made Ground
i159580 9 3.4 Very Stiff Brown Silty Gravelly Clay Clay

i159580 3.4 6.1 Ver;cll Stiff to  |Black Silty Gravelly Clay Clay

4 Har




GSI REPORT 3964

Horseshow House Bar

R3964

LAYERS FOR BOREHOLE 118439 (Company Name: 1)

LAYER |TOP BASE STRENGTH |COLOUR MINORLITH MAJORLITH INTERPRETATION
1184390 |0 .05 Fill - Made Ground |Fill - Made Ground
1

1184390 |.05 .35 Fill - Made Ground |Fill - Made Ground
2

1184390 .35 1.4 Fill - Made Ground |Fill - Made Ground
3

1184390 1.4 1.8 Soft Brown Sandy Clay Clay

4

1184390 1.8 2.8 Firm to Stiff | Brown Silty Gravelly Clay Clay

5

1184390 2.8 6 Stiff to very | Brown Silty Sandy Very Clay Clay

6 Stiff Gravelly

1184390 |6 9.7 Very Stiff to Slightly Silty Clay Clay

7 Hard Gravelly




GSI REPORT 4223

R4223

Commercial and Residential Development

LAYERS FOR BOREHOLE 121797 (Company Name: 2 )

LAYER |TOP BASE STRENGTH |COLOUR MINORLITH MAJORLITH INTERPRETATION
1217970 |0 A5 Fill - Made Ground |Fill - Made Ground
1

1217970 |.15 5 Fill - Made Ground |Fill - Made Ground
2

1217970 |.5 1.9 Fill - Made Ground |Fill - Made Ground
3

1217970 1.9 2.1 Stiff Brown Gravelly Clay Clay

4

1217970 2.1 5.7 Very Stiff to  |Black Slightly Silty Clay Clay

5 Hard Gravelly




GSI REPORT 4223

R4223

Commercial and Residential Development

LAYERS FOR BOREHOLE 121798 (Company Name: 3)

LAYER |TOP BASE STRENGTH |COLOUR MINORLITH MAJORLITH INTERPRETATION
1217980 |0 5 Fill - Made Ground |Fill - Made Ground

1

1217980 |.5 1.7 Fill - Made Ground |Fill - Made Ground

2

1217980 1.7 4.3 Stiff to very | Brown Gravelly Clay Clay

3 Stiff

1217980 4.3 4.6 Very Stiff Dark Grey Slightly Silty Clay Clay

4 Gravelly




GSI REPORT 5002

Residential/commercial development

R5002

LAYERS FOR BOREHOLE 129941 (Company Name: BH1 )

LAYER |TOP BASE STRENGTH |COLOUR MINORLITH MAJORLITH INTERPRETATION
1299410 |0 .6 Fill - Made Ground | Fill - Made Ground

1299410 .6 1.6 Fill - Made Ground | Fill - Made Ground

i299410 1.6 3.5 Fill - Made Ground |Fill - Made Ground

i299410 3.5 3.7 Grey Fine Sand Sand

11299410 3.7 4.5 Ver)clI Stiff to  |Black Gravelly Clay Clay

5 Har




GSI REPORT 5002

Residential/commercial development

R5002

LAYERS FOR BOREHOLE 129942 (Company Name: BH2)

4

LAYER |TOP BASE STRENGTH |COLOUR MINORLITH MAJORLITH INTERPRETATION
1299420 |0 3 Fill - Made Ground |Fill - Made Ground
1

1299420 | .3 34 Fill - Made Ground |Fill - Made Ground
2

1299420 3.4 4.2 Medium Grey Sand Sand

3 Dense

1299420 4.2 4.4 Hard Black Gravelly Clay Clay
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R1108/B64363
CLASSIFICATION TEST RESULTS

CONTRACT BLACKROCK Report No.
‘Borehole Sample Depth Description ) Percentage | Liquid Plastic Plasticity Water
No. No. {metres) Passing Limit Limit Index Content
425 pm {LL) (PL) (P1) %
sieve
1 9916 1.00| Brown gravelly silty P !
clay : 24 12 12
!
5 : 9980, 3.00 Black gravelly silty

clay 28 10 18




Appendix F

Geotechnical Risk Register



ARUP

JOB TITLE

JOB NUMBER

MADE BY

CHECKED BY

DATE

Description of spreadsheet

Member/Location

Filename

CONTENTS OF SPREADSHEET

‘Belfield / Blackrock to City Centre Core Bus Corridor Scheme

268401-00

‘Ozgur Alper

‘Geoff Petelka

06/08/2021

Geotechnical Risk Register

Geotechnical Risk Register

Sheet Description
Cover

Notes

Geotechnical Risk Register

Hide Hidden

AUTHORISATION OF LATEST VERSION

Type and method of check

Signatures & dates:

Made by

Checked

REVISIONS Current Revision | |
Current Status ‘ ‘
Rev. Date Made by | Checked | Description
1 06/08/21 OA GP

\\global\europe\Dublin\Jobs\268000\268401-00\4. Internal\4-04 Reports\4-04-03 Infrastructure\0600 Geotech\GIR\GIR_R15\Appendix F\

R15_Geotechnical Risk Register.xIsx : Cover
©Arup | F42.9 | Rel 14.2 14 February 2011

Page 10of 3
Printed 06/08/2021 Time 14:58



(1) Purpose of spreadsheet

1. The Geotechnical Risk Register should be utilised as a live document throughout the life cycle of the design process (i.e. from desk study stage through to
construction)

2. The RR has been designed for the user to initially identify the hazard and subsequently identify the associated risks.

3. While in the past the hazard and associated risk may have been amalgamated into a single input, this suggested method forces the users to think about

the specific hazard which may exists and additional risks which could arise.

(2) Key Notes of Guidance

1. This is a risk register. As such each item should be developed around a particular risk. In some situations, a single hazard may present two or more

different risks. If this is the case, each risk should be identified and itemised in the register.

2. The sub-ref should be used in situations where a risk evolves over the life-cycle of the project. i.e. a subseugent aspect of the risk has been identified
even after the prescribed mitigation control.

(3) Risk Analysis Matrix

Risk Table Severity
Likelihood H M L
H H M
M H M L
M L L

(4) Sources of data & Links to other spreadsheets

Date

File path / URL

Description

(5) Special features

(6) Diary of development, including checking

(if supplement is needed to Cover page)

Date

Who

Description

01/01/00

06/08/21

GP

Best Practice Guide

CENOU S WNPR

\\global\europe\Dublin\Jobs\268000\268401-00\4. Internal\4-04 Reports\4-04-03 Infrastructure\0600 Geotech\GIR\GIR_R15\Appendix F\
R15_Geotechnical Risk Register.xIsx : Notes

. Don't duplicate raw data in the spreadsheet i.e. use cell references where possible.

. Use colours to distinguish between fixed data, user-variable data, calculations and results.

. Explicitly define constants to be used in equations, using named cells where appropriate.

. Avoid password use unless essential and documented (to avoid loss of work with loss of password).

. Ensure extracts copied to other documents can be traced back to the spreadsheet.

. Plot to engineering scale whenever sensible to do so, and make units obvious.

. For charts, use colours/patterns which will be distinguishable if printed or photocopied in black & white.
Give sheets & workbooks descriptive names.
Use comments to describe the purpose of individual cells and ranges of cells.

10. Use the revision facility on the cover page and maintain the diary where further details required.
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GEOTECHNICAL RISK REGISTER

Please refer to notes for more information

Rev.
Created By
Ref Sub
. Ref.
Date Initials
1 (i) 30/07/2021 OA
2 (i) 30/07/2021 0A
3 (ii) 30/07/2021 OA
4 (iii) 30/07/2021 OA
6 (ii) 30/07/2021 OA
7 (iv) 30/07/2021 0A
8 (i) 30/07/2021 0A
9 (iii) 30/07/2021 OA

C:\Program Files\Oasys\OvaExcel\

Phase of Works
and/or Source

Preliminary Design

Preliminary Design

Preliminary Design

Preliminary Design

Preliminary Design

06/08/2021

Preliminary Design

Preliminary Design

R15_Geotechnical Risk Register.xlsx : Geotechnical Risk Register

JOB TITLE:

JOB NO:

Hazard

Contamination

Contamination

Unforeseen ground conditions

Unforeseen ground conditions

Unforeseen ground conditions

Chemically reactive ground

Unforeseen ground conditions

Settlement

Belfield / Blackrock to City Centre Core Bus Corridor Scheme

268401-00

Hazard

Observation / Cause

Encountering unexpected contaminated
ground during construction.

Encountering unexpected contaminated
ground during construction.

Less favourable ground material properties.

Presence of alluvium or estuarine silt/clay
below the made ground.

Low undrained shear strength and effective
parameters of Made Ground

Aggressive ground conditions

Re-useability of the material

Insufficient characterisation of the ground
materials.

Location of Hazard

Site Extent

Site Extent

Geology

Geology

Geology

Geology

Geology

Geology

Particular Definitions

Risk: The consequence if a particular hazard was to occur or was left untreated.

Risk

Risk Exposure

Material present may be contaminated. This
presents a health and safety risk during the
construction.

Material excavated during the works may not
be suitable for reuse on site and require
disposal to a licenced landfill.

More excavation and replacement or ground
treatment required.

Material present may cause settlement.

Material present may cause settlement and
bearing resistance problems.

Chemical attack on buried concrete due to acid
and/or sulphate in the soil or ground water.

Material excavated during the works may not
be suitable for reuse on site and require export
from site or require suitable material to be
imported.

Unexpected or poor ground materials could
lead to excessive deformation of the retaining
wall if it is not assessed and considered during
detailed design.

Risk Impact
Category

Health & Safety

Commercial

Design

Design

Design

Design

Design

Design

Risk /
Opportunity

R

Likelihood
L/M/H

M

Pre-Mitigation
Risk Analysis

Severity
L/M/H

M

Risk
L/M/H

M

Hazard: Ground conditions and geotechnical related elements which have the potential to adversely impact on the project.

Risk Control Mitigation Measures

Mitigation Measures

Further Gl to be scheduled at detailed design

Further Gl to be scheduled at detailed design

The detailed design should assess the proposed
scheme elements and local ground conditions
in accordance with Eurocode 7.

Further Gl to be scheduled at detailed design

Strength and physical properties of made
ground should be investigated at site before
the construction.

Limited sulphate and pH level testing indicates
that aggressive ground is not present.
Concrete class shall be chosen to ensure
required durability.

Further Gl to be scheduled at detailed design.

Further Gl to be scheduled at detailed design

Phase of
Application

Ground
Investigation

Ground

Investigation

Detailed Design

Detailed Design

Detailed Design

Detailed Design

Ground
Investigation

Detailed Design

Required by

Client

Client

Client

Client

Contractor

Contractor

Client

Client

Likelihood
L/M/H

ARUP

Post-Mitigation
Risk Analysis

Severity
L/M/H

Status
Risk
L/M/H

L Active
L Active
L Active
L Active
L Active
L Active
L Active
L Active
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