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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), Dún 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: 

• Present a review of desk study and existing ground investigation information

relevant to the project.

• Summarise details of the existing ground investigations undertaken and the

available geotechnical information;

• 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 IS 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: 

• Section 1: Stradbrook Road to Booterstown Avenue

• Section 2: Booterstown Avenue to Nutley Lane

• Section 3: Merrion Road (Nutley Lane to Ballsbridge)

• Section 4: Ballsbridge to Merrion Square (Pembroke Road, Baggot Street and

Fitzwilliam Street)

• 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 

f’ – effective angle of shearing resistance, in degrees 

f’p – peak effective angle of shearing resistance, in degrees 

f’cv is the soils constant volume angle of shearing resistance, in degrees 

f’dil is the contribution to φ’pk from soil dilatancy, in ° (degrees) 

c’ – drained cohesion, in kPa 

γ –unit weight density, in kN/m3 

γ’ –submerged unit weight density, in kN/m3 

γsat –submerged unit weight density, in kN/m3 

γb –bulk unit weight density, in kN/m3

mv – Coefficient of volume compressibility, in m2/MN 
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E – Young modulus, Elastic modulus, in MPa 

Euv – 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 “N100” 

DPSH – Dynamic Probe Super-Heavy, results expressed using “N100” 

N100 - 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: 

• 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.

• 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: 

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

o Bedrock

o Quaternary sediments

o Quaternary geomorphology

o GeoUrban unconsolidated sediments

o GeoUrban depth to bedrock

o Groundwater aquifer

o Groundwater recharge

o Groundwater well database

o Groundwater vulnerability

o Subsoil permeability

o Karst landforms database

o Mineral locations

o Quarry locations

o Historical Geotechnical boreholes.

• Environmental Protection Agency (EPA) Map Viewer

(https://gis.epa.ie/EPAMaps/):

o Soils (National)

o Subsoils (National)

o River Waterbodies

• 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)

http://www.gsi.ie/
http://map.geohive.ie/mapviewer.html
http://www.google.com/maps
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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 0mOD and 10mOD. The 

EPA river network map shows the scheme passing over the Booterstown Stream 

at Trimleston Avenue and the Elm 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 0mOD 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 0mOD 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.  
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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 Elm 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 Elm 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: 

• Ordnance Survey of Ireland (OSI) 6 inch mapping series, 1:5000, 1837-1842.

• Ordnance Survey of Ireland (OSI) 25 inch mapping series, 1:5000, 1888-1913.

• Ordnance Survey of Ireland (OSI) 6 inch Cassini mapping series, 1:5000,

1830-1930.

• Ordnance Survey of Ireland (OSI) 1995 aerial photography

• Ordnance Survey of Ireland (OSI) 2000 aerial photography

• 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. 

http://map.geohive.ie/mapviewer.html
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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 Elm Park Green. 

No other notable change in land use is evident. 

The 2019 Google Maps aerial imagery shows the Elm 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. 

Areas recorded as being relatively undeveloped are pockets of parklands including 

the Elm 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 Elm 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 Elm 

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 Elm 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:  

• 22 No. of 32 No. test results were Inert.

• 5 No. of 32 No. these test results were Non-Hazardous.

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

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

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

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

CP07 (2.5m)

• 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)

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. 

• Maxol petrol station

• Old tramway depot

• Old gravel pits

• Royal Dublin Society’s agricultural premises

• Old Royal Dublin Society’s branch railway

• Dublin and Kingstown/Great Southern railway line
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• Circle K Elm Park Petrol station

• Texaco petrol station

• Applegreen petrol station

• Booterstown train station

• Car dealers

• Railway

• 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) – ML=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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3 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 

ID 

Title Year Author Location Used GI 

R4223 Commercial/Residential 

Development  

Unknown Unknown Sweetmans 

Lane, 

Blackrock. 

2 Cable 

Percussion 

Boreholes 

R3720 New Residential/ 

Hospice Development 

Unknown Unknown Frascati Road 2 Cable 

Percussive 

boreholes 

R1110 Phoenix Terrace 1989 IGSL Junction of 

Rock Rd. & 

Phoenix 

Terrace 

3 Cable 

Percussion 

Boreholes 

R1098 Site Development 1990 IGSL Opposite 

Blackrock 

college 

8 Trial 

pits 

R528 Tara Towers Hotel 1969 The 

Cementation 

Co. Ltd, 

Ireland. 

Merrion 

Road, Dublin. 

2 Cable 

Percussion 

boreholes 

R5002 Residential/Commercial 

Development 

Unknown Unknown Merrion 

Road, Dublin. 

2 Cable 

Percussion  

R519 Office development 1974 Site 

Investigations 

Ltd. 

Merrion 

Road, Dublin. 

6 

Percussion 

Boreholes 
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GSI Report 

ID 

Title Year Author Location Used GI 

R1465 Embassy of the 

Netherlands  

1996 IGSL Merrion 

Road, Dublin. 

1 

Percussion 

borehole 

2 Trial 

pits 

R3483 Commercial & 

Underground Carpark 

Development  

Unknown Unknown RDS 

Simmonscourt 

4 Cable 

Percussion 

boreholes 

1 Rotary 

Coring 

boreholes 

R3964 Horseshow house bar Unknown Unknown Ballsbridge 1 Cable 

Percussion 

Boreholes 

R263 Hammersmith Works 1964 The 

Cementation 

Co. Ltd, 

Ireland. 

Ballsbridge. 4 Cable 

Percussion 

boreholes 

R891 East Digifone Office 1976 Geotechnical 

Consulting 

Services Ltd. 

Baggot Street 3 Cable 

Percussion 

Boreholes 

R771 Baggot Street Bridge 

House  

1975 Irish Soils 

Laboratories 

Ltd. 

Lower Baggot 

Street 

3 Cable 

Percussion 

boreholes 

R693 Development 1971 Unknown James Street 

East 

2 Cable 

Percussion 

boreholes 

R1108 Development 1982 Geotechnical 

Consulting 

Services Ltd. 

Blackrock 3 Cable 

Percussion 

boreholes 

R331 Site Investigation - 

Allied Irish Banks Site. 

1975 J. Mc

Cullcugh

And Partners.

Ballsbridge 2 Cable 

Percussion 

boreholes 
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GSI Report 

ID 

Title Year Author Location Used GI 

R3720 New 

Residential/hospice 

Development 

Unknown Unknown Frascati Road, 

Blackrock 

2 Cable 

Percussion 

boreholes 

R453 Site Investigation, 

Baggot Street 

Development, 

. 

1971 The 

Cementation 

Co. Ltd, 

Ireland. 

Baggot Street 3 Cable 

Percussion 

boreholes 

R509 Humming Dirt Ltd. 

Proposed Development 

At Lower Baggot street 

1969 Unknown Lower Baggot 

Street 

2 Cable 

Percussion 

boreholes 

R525 Unknown 1971 The 

Cementation 

Co. Ltd, 

Ireland. 

Baggot Street 2 Cable 

Percussion 

boreholes 

R536 Site Investigations at 

Granite :house 

1968 Unknown Ballsbridge 1 Trial pit 

R573 Jurys Hotel, Ballsbridge 1961 The 

Cementation 

Co. Ltd, 

Ireland. 

Jurys Hotel, 

Ballsbridge 

1 Cable 

Percussion 

boreholes 

R596 Dodder Valley 

Drainage 

1967 Unknown South Dublin 1 Cable 

Percussion 

boreholes 

R655 Proposed Office 

Development. 

Pembroke Road 

1969 Unknown Pembroke 

Road 

3 Trial 

pits 

R723 Hotel at Simmonscourt 1988 Site 

Investigations 

Ltd. 

Simmonscourt 

Road 

2 Cable 

Percussion 

boreholes 

R741 Development At 

Merrion Road 

1981 Site 

Investigations 

Ltd. 

Merrion Road 8 Cable 

Percussion 

boreholes 
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GSI Report 

ID 

Title Year Author Location Used GI 

R752 RDS Ballsbridge 1965 The 

Cementation 

Co. Ltd, 

Ireland. 

Ballsbridge 2 Cable 

Percussion 

boreholes 

R888 Site Investigation at 

East James' Street, 

Dublin 

1977 Geotechnical 

Consulting 

Services Ltd. 

East James' 

Street 

1 Cable 

Percussion 

boreholes 

R889 Site Investigation at 

Baggot Street, Dublin 

1990 IGSL Baggot Street 2 Cable 

Percussion 

boreholes 

R890 Site Investigation at 

Baggot Street, Dublin 

1980 Geotechnical 

Consulting 

Services Ltd 

Baggot Street 2 Cable 

Percussion 

boreholes 

3.2 Recent Ground Investigation 

This section details the recent ground investigations listed below: 

• 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.

• 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 

(WAC Assessment) 
32 No. 
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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/m3 is adopted for made 

ground above the groundwater table and 18kN/m3 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: 

• cu = f1 x 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 

200cu and 1000cu. In this case the Eu will be estimated as follows: 

Eu’ = 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/m3. A value of 

18kN/m3 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: 

• cu = f1 x 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 (φ´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 (φ´cs). This value of φ´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 c´= 0kPa is recommended.  

Taking the above into account, a value of φ´p = φ´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: 

• Eu = 500 x cu = 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 In situ Stress 

No in situ testing or laboratory testing in which K0 is directly or indirectly 

measured was carried out as part of the ground investigations. Long & Menkiti 

(2007) recommended a K0 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/m3 is recommended for 

alluvial deposits above the groundwater table and 18kN/m3 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: 

• cu = f1 x 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: 

Eu’ = 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. 

4.4.1.2 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-value is 

considered to be 10 which, according to BS5930, corresponds to a loose layer. 

This leads to a γ value ranging between 18kN/m3 to 21kN/m3 (BS8002: 2015). A 

value of 20kN/m3 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 (φ´cv,k ) 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 

φ´cv,k of approximately 32°.  

A φ´cv,k value of 32° is selected for preliminary design. Due to the nature of this 

layer (coarse-grained) c´= 0kPa 

4.4.1.5 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 15MPa. 

4.4.1.6 In situ Stress 

No in situ testing or laboratory testing in which K0 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.  

268401-00  | Issue | 22 December 2021 | Arup 
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K0 = 1 - sinφ = 0.47* 

*φ value is presented above as φ´cv,k 

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 γ value ranging between 18kN/m3 to 21kN/m3 (BS8002: 2015). A value 

of 20kN/m3 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 (φ´cv,k ) 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 φ´cv,k of approximately 30°.  
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A φ´cv,k value of 30° is selected for preliminary design. Due to the nature of this 

layer (coarse-grained) c´= 0kPa 

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 In situ Stress 

No in situ testing or laboratory testing in which K0 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  

K0 = 1 - sinφ = 0.5* 

*φ value is presented above as φ´cv,k 

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 

(m BGL) 

Typical Thickness (m) 

Topsoil 0.0 0.0 to 0.6 

Made Ground 0.0 to 0.8 0.3 to 3.7 

Glacial Till Cohesive Deposits 0.3 to 6.8 0.3 to 20 

Alluvium 0 to 2.5 0.3 to 4.5 
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Stratum Typical Depth 

(m BGL) 

Typical Thickness (m) 

Marine Beach Sand 1.2 to 3 0.2 to 2.3 

Sand and Gravel Deposits 0.2 to 8 0.3 to 5.7 

Bedrock 4 to 8 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 Groundwater 

4.7.1 Summary of Groundwater Conditions 

Groundwater data is presented in Table 6. 

Table 6: Groundwater level data 

Borehole Date Groundwater Level 

(m BGL) 

Standpipe / Water 

strike/Observation 

Reading 

R15-CP06 24.09.2020 3.8 Standpipe 

R15-CP07A 25.09.2021 2.5 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 1.5 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 4.4 Ground Water Observation 
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Borehole Date Groundwater Level 

(m BGL) 

Standpipe / Water 

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 

Stratum 
γ 

(kN/m3) 

cu 

(kPa) 

φ 

(°) 

c´ 

 (kPa) 

Eu 

 (MPa) 

E´ 

 (MPa) 

Topsoil No geotechnical parameters will be provided for this layer. 

Made Ground 18 20 30 0 4 3 

Glacial Till 

Cohesive 

Deposits 

18 55 32 0 27 21 

Alluvial 

Deposits 
18 10 27 0 2 1.5 

Marine Beach 

Sand 
20 N/A 30 0 N/A 15 

Sand and 

Gravel Deposits 
20 N/A 32 0 N/A 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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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 

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

• Carry out 6 No. Cable Percussion boreholes to a maximum depth of 7.50m BGL 

• Installation of 3 No. Groundwater monitoring wells 

• Geotechnical & Environmental Laboratory testing  

• Factual Report 
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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 

60º 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 
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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. 
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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; 

 

• Topsoil 

• Surfacing 

• Made Ground 

• Cohesive Deposits 

• 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.   
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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 CP07A 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. 
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Groundwater encountered at 1.90m BGL as fast seepage
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Machine : 3T Tracked Excavator

Method : Trial Pit
1.50m (L) x 0.30m (W) x 2.40m (D)
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Brown slightly sandy slightly gravelly TOPSOIL with 
occasional rootlets

4.90   0.20

(0.90)

MADE GROUND: Greyish brown slightly sandy gravelly 
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glass, plastic, red brick and wood. Gravel is angular to 
subrounded fine to coarse

4.00   1.10

(1.30)

MADE GROUND: Grey slightly sandy gravelly Clay with 
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Complete at 2.40m
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No groundwater encountered during excavation
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(0.20) CONCRETE.
6.48   0.20

(0.50)
MADE GROUND: Brown sandy gravelly Clay.

5.98   0.70
Complete at 0.70m

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
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Figure No.

9754-07-20.R15-CP03

1:50 TmcI

200mm cased to 4.50m

Bus Connect Detailed Stage 1 Lot 1 

National Transport Authority

Ground Investigations Ireland

9754-07-20

R15-CP03

Borehole
Number

10.67

720998.3 E 729671.7 N
05/11/2020

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

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Machine : Dando 2000

Method : Cable Percussion

CONCRETE.10.57   0.10
(0.20)

MADE GROUND: Grey very sandy angular to sub-angular 
fine to coarse Gravel.

10.37   0.30

CONCRETE.

10.27   0.40

(0.40)

MADE GROUND: Grey very sandy angular to sub-angular 
fine to coarse Gravel.

9.87   0.80

(0.90) MADE GROUND: Brownish grey slightly sandy gravelly 
Clay with occasional fragments of glass.

8.97   1.70

(2.30)

Stiff brown slightly sandy gravelly CLAY with occasional 
subangular to subrouded cobbles.

6.67   4.00
Very stiff brown slightly sandy gravelly CLAY with 
occasional subangular to subrounded cobbles.

Obstruction: Large boulder or rockhead

6.57   4.10

Refusal at 4.50m

Borehole complete at 4.50mBGL.
No groundwater encountered.
Borehole backfilled and footpath reinstated

0.50 EN

1.00-1.45 SPT(C) N=23 2,2/3,4,5,11
1.00 B
1.00 T

1.50 EN

2.00-2.45 SPT(C) N=19 1,3/3,5,5,6
2.00 B
2.00 T

2.50 EN

3.00-3.45 SPT(C) N=17 1,2/3,3,5,6
3.00 B
3.00 T

3.50 EN

4.00-4.45 SPT(C) 50/295 2,3/5,6,7,32
4.00 B
4.00 T

Chiselling from 4.50m to 4.50m for 1 hour. 
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Figure No.

9754-07-20.R15-CP04

1:50 JD

200mm cased to 4.50m

Bus Connect Detailed Stage 1 Lot 1 

National Transport Authority

Ground Investigations Ireland

9754-07-20

R15-CP04

Borehole
Number

22.98

721976.2 E 728860.3 N
30/10/2020

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

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Machine : Dando 2000

Method : Cable Percussion

(0.60)

TOPSOIL

22.38   0.60

(1.50)

Stiff brown very gravelly CLAY with angular cobbles of 
limestone

Obstruction: Large boulder or rockhead
20.88   2.10

Refusal at 2.10m

Borehole complete at 2.10m BGL.
No groundwater encountered.

0.50 EN

1.00-1.15 SPT(C) 50/0 19,6/50
1.00 B
1.00 T

1.50 EN

2.00-2.15 SPT(C) 50/0 25/50
2.00 B
2.00 T

Chiselling from 2.00m to 2.10m for 1 hour. 
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Figure No.

9754-07-20.R15-CP05

1:50 TmcI

200mm cased to 4.30m

Bus Connect Detailed Stage 1 Lot 1 

National Transport Authority

Ground Investigations Ireland

9754-07-20

R15-CP05

Borehole
Number

3.18

719872.2 E 730641.6 N
04/11/2020

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

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Machine : Dando 2000

Method : Cable Percussion

(0.20) Brown slightly sandy slightly gravelly TOPSOIL.
2.98   0.20

(0.80)

MADE GROUND: Greyish brown slightly sandy 
slightly gravelly Clay with fragments of red brick.

2.18   1.00

(1.80)

Very soft brownish grey slightly sandy slightly 
gravelly silty CLAY.

0.38   2.80

(1.20)

Stiff grey slightly sandy gravelly silty CLAY with 
occasional angular cobbles.

-0.82   4.00
(0.30)

Stiff dark grey slightly sandy gravelly CLAY.

Obstruction: Large boulder or rockhead
-1.12   4.30

Refusal at 4.30m

Borehole completed at 4.30m BGL.
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.

0.50 EN

1.00-1.45 SPT(C) N=3 1,1/2,0,1,0
1.00 B
1.00 T

1.50 EN

2.00-2.45 SPT(C) N=2 1,0/0,1,0,1
2.00 B
2.00 T

2.50 EN

3.00-3.45 SPT(C) N=27 1,3/3,7,8,9
3.00 B
3.00 T

3.50 EN

4.00-4.07 SPT(C) 50*/70 50/
4.00 B
4.00 T

Chiselling from 4.00m to 4.30m for 1.5 hours. 
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Figure No.

9754-07-20.R15-CP06

1:50 JS

200mm cased to 3.80m

Bus Connect Detailed Stage 1 Lot 1 

National Transport Authority

Ground Investigations Ireland

9754-07-20

R15-CP06

Borehole
Number

3.32

719968.6 E 730567.8 N
24/09/2020

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

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Machine : Dando 2000

Method : Cable Percussion

1

1

(2.60)

MADE GROUND: Brown slightly sandy gravelly 
Clay with red brick, yellow brick and mortar 
fragments

0.72   2.60

(1.20)

Firm dark greyish brown slightly gravelly sandy 
clayey SILT with some organics and shell 
fragments.

Obstruction: Large boulder or rockhead
-0.48   3.80

Refusal at 3.80m

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, 
finished with a raised cover.
Borehole completed at 3.80m BGL.
Groundwater encountered at 3.80m BGL.

0.50 B
0.50 EN

1.00 B

1.20-1.65 SPT(C) N=4 3,3/1,1,1,1

1.50 B
1.50 EN

2.00-2.45 SPT(C) N=3 1,1/1,1,0,1
2.00 B

2.50 B
2.50 EN

Water strike(1) at 
3.00m, rose to 
2.50m in 20 mins.

3.00-3.45 SPT(C) N=14 1,2/2,3,4,5

3.00 B

3.50 B
3.50 EN

Chiselling from 3.80m to 3.80m for 1 hour. 
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Figure No.

9754-07-20.R15-CP07

1:50 JS

200mm cased to 1.60m

Bus Connect Detailed Stage 1 Lot 1 

National Transport Authority

Ground Investigations Ireland

9754-07-20

R15-CP07

Borehole
Number

3.02

720007.7 E 730606.6 N
24/09/2020

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

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Machine : Dando 2000

Method : Cable Percussion

(1.10)

MADE GROUND: Brown slightly sandy gravelly Clay with 
occasional sub-angular to sub-rounded cobbles and mortar, 
wood, rootlets and red brick fragments

1.92   1.10

(0.50)

MADE GROUND: Brown slightly sandy gravelly Clay with 
mortar and red brick fragments.

Obstruction: Large boulder or rockhead
1.42   1.60

Refusal at 1.60m

Borehole completed at 1.60m BGL.
No groundwater encountered.

0.50 B

1.00 B

1.20-1.65 SPT(C) N=17 3,2/4,4,5,4

1.50 B

Chiselling from 1.60m to 1.60m for 1 hour. 
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Figure No.

9754-07-20.R15-CP07A

1:50 JS

200mm cased to 7.50m

Bus Connect Detailed Stage 1 Lot 1 

National Transport Authority

Ground Investigations Ireland

9754-07-20

R15-CP07A

Borehole
Number

3.07

719997.4 E 730610.1 N
25/09/2020

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

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Machine : Dando 2000

Method : Cable Percussion

1

2

1

(1.30)

MADE GROUND: Brown slightly sandy gravelly 
Clay with occasional sub-angular cobbles, red 
brick and mortar fragments.

1.77   1.30

(1.20)

Soft grey slightly sandy gravelly Clay (possible 
made ground) 

0.57   2.50
(0.20) Soft to firm greyish brown slightly gravelly sandy 

clayey SILT0.37   2.70

(1.20)

Loose greyish brown silty fine to coarse SAND 
with some shells.

-0.83   3.90

(2.60)

Very stiff grey slightly sandy gravelly CLAY.

-3.43   6.50

(1.00)

Very stiff slightly sandy gravelly CLAY with 
occasional sub-rounded cobbles and boulders.

Obstruction: Large boulder or roackhead
-4.43   7.50

Refusal at 7.50m

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 
cover.
Borehole terminated due to boulders at 7.50m BGL.
Groundwater encountered at 2.50m BGL and 4.10m BGL.

0.50 B
0.50 EN

1.00 B

1.20-1.65 SPT(C) N=11 1,2/2,2,3,4

1.50 B
1.50 EN

2.00-2.45 SPT(C) N=6 1,1/1,1,2,2
2.00 B

Water strike(1) at 
2.50m, no rise 
after 20 mins.

2.50 B
2.50 EN

3.00-3.45 SPT(C) N=8 2,3/3,2,2,1
3.00 B

3.50 B
3.50 EN

4.00-4.45 SPT(C) N=35 5,6/7,8,9,11
4.00 B Water strike(2) at 

4.10m.

4.50 B

5.00-5.45 SPT(C) N=50 6,8/11,14,16,9
5.00 B

5.50 B

6.00-6.35 SPT(C) 50/200 9,11/14,17,19
6.00 B

6.50 B

7.00-7.35 SPT(C) 50/200 10,14/18,20,12
7.00 B

7.50 B

Chiselling from 7.50m to 7.50m for 1 hour. 
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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 PI 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-CP07A 2.5 B 26.8 67.8 43 30 12

R15-CP07A 3.5 B 19.1 46.0 28 Non Plastic

R15-CP07A 4.5 B 10.9 61.0 29 16 13

R15-CP07A 7.0 B 12.6 43.9 25 15 10

NMTL Notes : Job ref No. NMTL 3326 GII Project ID: 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

50.000 100.0

37.500 96.7

28.000 95.3

20.000 93.1

14.000 91.6

10.000 88.4

6.300 85.5

5.000 82.8

3.350 79.6

2.000 73.6

1.180 68.2

0.600 62.2

0.425 59.4

0.300 56.6

0.212 53.7

0.150 50.6

0.063 43.2

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 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 15/12/2020 Depth 2.0m
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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

75.000 100.0

63.000 100.0

50.000 100.0

37.500 100.0

28.000 99.4

20.000 97.0

14.000 96.3

10.000 93.8

6.300 87.4

5.000 84.4

3.350 81.6

2.000 76.4

1.180 71.3

0.600 65.8

0.425 63.2

0.300 60.5

0.212 57.7

0.150 54.8

0.063 47.2

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 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 15/12/2020 Depth 4.0m
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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

75.000 100.0

63.000 100.0

50.000 100.0

37.500 92.6

28.000 91.0

20.000 89.7

14.000 89.5

10.000 87.8

6.300 84.1

5.000 82.2

3.350 79.7

2.000 75.3

1.180 70.9

0.600 66.2

0.425 64.0

0.300 61.8

0.212 59.4

0.150 56.9

0.063 50.3

0.052 47.9

0.037 43.9

0.019 37.5 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 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 15/12/2020 Depth 2.0m
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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

75.000 100.0

63.000 97.3

50.000 90.1

37.500 83.2

28.000 81.0

20.000 80.8

14.000 80.5

10.000 77.9

6.300 72.4

5.000 70.3

3.350 68.4

2.000 64.3

1.180 60.1

0.600 55.4

0.425 53.1

0.300 50.7

0.212 48.1

0.150 44.1

0.063 35.2

0.054 33.7

0.039 30.6

0.020 24.3 Percentage Particle Size

0.010 20.1 Clay Fine       Medium  Coarse Fine   Medium Coarse Fine Medium Coarse Cobbles Boulder

0.008 17.5 Silt Sand Gravel

0.005 15.0 10.9 24.3 29.1 32.9 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 Project Bus connect Route 15 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 15/01/1900 Depth 4.0m
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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

75.000 100.0

63.000 100.0

50.000 100.0

37.500 100.0

28.000 100.0

20.000 91.6

14.000 90.4

10.000 85.0

6.300 79.3

5.000 76.5

3.350 74.3

2.000 69.2

1.180 64.0

0.600 57.7

0.425 54.2

0.300 50.5

0.212 46.8

0.150 42.1

0.063 33.0

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 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020 Depth 2.50m
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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

75.000 100.0

63.000 100.0

50.000 100.0

37.500 100.0

28.000 100.0

20.000 94.4

14.000 93.1

10.000 89.0

6.300 85.2

5.000 83.5

3.350 81.6

2.000 78.5

1.180 74.8

0.600 69.9

0.425 66.8

0.300 62.8

0.212 57.9

0.150 48.8

0.063 35.3

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 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020 Depth 3.0m
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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

75.000 100.0

63.000 100.0

50.000 100.0

37.500 96.7

28.000 94.0

20.000 92.2

14.000 91.9

10.000 89.7

6.300 87.7

5.000 85.6

3.350 83.6

2.000 79.9

1.180 75.6

0.600 70.6

0.425 67.8

0.300 64.7

0.212 60.8

0.150 52.1

0.063 36.7

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-CP07A

TL Project Bus connect Route 15 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020 Depth 2.50m
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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

75.000 100.0

63.000 89.7

50.000 84.2

37.500 70.5

28.000 65.1

20.000 62.2

14.000 62.0

10.000 59.6

6.300 55.8

5.000 54.3

3.350 52.5

2.000 49.8

1.180 48.1

0.600 46.8

0.425 46.0

0.300 45.0

0.212 37.8

0.150 29.5

0.063 7.7

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-CP07A

TL Project Bus connect Route 15 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020 Depth 3.50m
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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

75.000 100.0

63.000 100.0

50.000 100.0

37.500 98.9

28.000 96.3

20.000 94.4

14.000 94.2

10.000 91.6

6.300 85.7

5.000 83.4

3.350 79.4

2.000 74.5

1.180 69.2

0.600 63.7

0.425 61.0

0.300 58.2

0.212 55.3

0.150 51.6

0.063 43.5

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 11.5 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-CP07A

TL Project Bus connect Route 15 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 16/12/2020 Depth 4.50m

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

0.001 0.01 0.1 1 10 100 1000

Pe
rc

en
ta

ge
 P

as
si

ng
 (%

) 

Sieve Size mm 



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

50.000 87.6

37.500 80.8

28.000 73.6

20.000 68.1

14.000 67.9

10.000 66.3

6.300 62.7

5.000 60.3

3.350 57.6

2.000 53.5

1.180 49.7

0.600 45.8

0.425 43.9

0.300 42.2

0.212 40.3

0.150 38.3

0.063 33.0

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-CP07A

TL Project Bus connect Route 15 GII 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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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

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Project Manager

1

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 

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:

Bruce Leslie 

Please include all sections of this report if it is reproduced

Catherinestown House 

Hazelhatch Road 

Newcastle 

Co. Dublin 

Ireland 

John Duggan

21st October, 2020

9754-07-20

Test Report 20/13374 Batch 1

Bus Connects Route 15

30th September, 2020

Final report

Element Materials Technology Environmental UK Limited

Registered in England and Wales

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

Company Registration No: 11371415 1 of 14



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

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 - CP07 R15 - CP07 R15 - CP07 R15 - CP07

Depth 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50

COC No / misc

Containers V J T V J T V J T V J T V J T V J T V J T V J T

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

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
 # 12.5 12.4 12.2 9.5 14.6 15.3 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 1.5 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 3.5 4.6 4.5 4.9 4.2 <0.1 mg/kg TM30/PM15

Nickel
 # 33.7 35.3 30.9 14.5 39.3 29.9 26.6 10.2 <0.7 mg/kg TM30/PM15

Selenium
 # 2 1 1 <1 1 <1 1 <1 <1 mg/kg 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 1.61 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 1.37 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 mg/kg 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 5.41 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 TM5/PM8/PM16

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 14



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

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 - CP07 R15 - CP07 R15 - CP07 R15 - CP07

Depth 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50

COC No / misc

Containers V J T V J T V J T V J T V J T V J T V J T V J T

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

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 <0.1

SV
<0.1

SV
<0.1

SV
<0.1

SV <0.1 <0.1
SV <0.1 <0.1 mg/kg TM36/PM12

>C6-C8
 # <0.1 <0.1

SV
<0.1

SV
<0.1

SV
<0.1

SV <0.1 <0.1
SV <0.1 <0.1 mg/kg TM36/PM12

>C8-C10 <0.1 <0.1
SV

<0.1
SV

<0.1
SV

<0.1
SV <0.1 <0.1

SV <0.1 <0.1 mg/kg 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/PM8/PM16

>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 mg/kg TM5/PM8/PM16

>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 TM5/PM8/PM16

Total aliphatics C5-40 <26 <26 175 32 90 <26 <26 <26 <26 mg/kg TM5/TM36/PM8/PM12/PM16

>C6-C10 <0.1 <0.1
SV

<0.1
SV

<0.1
SV

<0.1
SV <0.1 <0.1

SV <0.1 <0.1 mg/kg TM36/PM12

>C10-C25 <10 <10 46 <10 17 <10 <10 <10 <10 mg/kg TM5/PM8/PM16

>C25-C35 13 18 102 25 55 24 <10 <10 <10 mg/kg TM5/PM8/PM16

Aromatics

>C5-EC7
 # <0.1 <0.1

SV
<0.1

SV
<0.1

SV
<0.1

SV <0.1 <0.1
SV <0.1 <0.1 mg/kg TM36/PM12

>EC7-EC8
 # <0.1 <0.1

SV
<0.1

SV
<0.1

SV
<0.1

SV <0.1 <0.1
SV <0.1 <0.1 mg/kg TM36/PM12

>EC8-EC10
 # <0.1 <0.1

SV
<0.1

SV
<0.1

SV
<0.1

SV <0.1 <0.1
SV <0.1 <0.1 mg/kg TM36/PM12

>EC10-EC12
 # <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg TM5/PM8/PM16

>EC12-EC16
 # <4 <4 <4 <4 12 <4 <4 <4 <4 mg/kg TM5/PM8/PM16

>EC16-EC21
 # 16 27 11 10 231 14 <7 <7 <7 mg/kg TM5/PM8/PM16

>EC21-EC35
 # 91 144 176 82 980 105 <7 <7 <7 mg/kg TM5/PM8/PM16

>EC35-EC40 34 27 64 20 142 44 <7 <7 <7 mg/kg TM5/PM8/PM16

Total aromatics C5-40 141 198 251 112 1365 163 <26 <26 <26 mg/kg TM5/TM36/PM8/PM12/PM16

Total aliphatics and aromatics(C5-40) 141 198 426 144 1455 163 <52 <52 <52 mg/kg TM5/TM36/PM8/PM12/PM16

>EC6-EC10
 # <0.1 <0.1

SV
<0.1

SV
<0.1

SV
<0.1

SV <0.1 <0.1
SV <0.1 <0.1 mg/kg TM36/PM12

>EC10-EC25 30 65 42 29 579 38 <10 <10 <10 mg/kg TM5/PM8/PM16

>EC25-EC35 71 108 155 69 665 87 <10 <10 <10 mg/kg TM5/PM8/PM16

MTBE
 # <5 <5

SV
<5

SV
<5

SV
<5

SV <5 <5
SV <5 <5 ug/kg TM36/PM12

Benzene
 # <5 <5

SV
<5

SV
<5

SV
<5

SV <5 <5
SV <5 <5 ug/kg TM36/PM12

Toluene
 # <5 <5

SV
<5

SV
<5

SV
<5

SV <5 <5
SV <5 <5 ug/kg TM36/PM12

Ethylbenzene
 # <5 <5

SV
<5

SV
<5

SV
<5

SV <5 <5
SV <5 <5 ug/kg TM36/PM12

m/p-Xylene
 # <5 <5

SV
<5

SV
<5

SV
<5

SV <5 <5
SV <5 <5 ug/kg TM36/PM12

o-Xylene
 # <5 <5

SV
<5

SV
<5

SV
<5

SV <5 <5
SV <5 <5 ug/kg TM36/PM12

PCB 28
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 52
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg 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 ug/kg TM17/PM8

PCB 138
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 153
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 180
 # <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 ug/kg TM17/PM8

LOD/LOR Units
Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 14



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

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 - CP07 R15 - CP07 R15 - CP07 R15 - CP07

Depth 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50

COC No / misc

Containers V J T V J T V J T V J T V J T V J T V J T V J T

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

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 13.9 17.3 24.6 24.6 9.3 17.6 28.9 22.1 <0.1 % PM4/PM0

Moisture Content (% Wet Weight) 12.2 14.7 19.8 19.7 8.5 15.0 22.4 18.1 <0.1 % PM4/PM0

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 III 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
 # 1.18 1.43 1.68 0.69 1.53 1.68 1.72 0.30 <0.02 % TM21/PM24

Loss on Ignition
 # 2.8 3.2 4.5 1.7 3.8 3.7 3.6 <1.0 <1.0 % TM22/PM0

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

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 14



Client Name: Report : CEN 10:1 1 Batch

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

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 - CP07 R15 - CP07 R15 - CP07 R15 - CP07

Depth 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50

COC No / misc

Containers V J T V J T V J T V J T V J T V J T V J T V J T

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

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
 # <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/PM0

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/PM0

Total Phenols HPLC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 mg/l TM26/PM0

Total Phenols HPLC <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg TM26/PM0

Fluoride <0.3 <0.3 <0.3 <0.3 0.4 0.4 <0.3 <0.3 <0.3 mg/l TM173/PM0

Fluoride <3 <3 <3 <3 4 4 <3 <3 <3 mg/kg TM173/PM0

Sulphate as SO4
 # 69.8 29.2 58.3 37.7 1.3 5.2 38.2 21.4 <0.5 mg/l TM38/PM0

Sulphate as SO4
 # 698 292 583 377 13 52 382 214 <5 mg/kg TM38/PM0

Chloride
 # <0.3 <0.3 0.4 2.1 0.8 1.9 0.5 0.4 <0.3 mg/l TM38/PM0

Chloride
 # <3 <3 4 21 8 19 5 4 <3 mg/kg TM38/PM0

Dissolved Organic Carbon 3 3 5 4 5 4 4 2 <2 mg/l TM60/PM0

Dissolved Organic Carbon 30 30 50 40 50 40 40 <20 <20 mg/kg TM60/PM0

Total Dissolved Solids
 # 170 132 220 143 59 68 172 96 <35 mg/l TM20/PM0

Total Dissolved Solids
 # 1700 1320 2199 1430 590 680 1720 960 <350 mg/kg TM20/PM0

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 14



Client Name: Report : EN12457_2

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

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 - CP07 R15 - CP07 R15 - CP07 R15 - CP07

Depth 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50

COC No / misc

Containers V J T V J T V J T V J T V J T V J T V J T V J T

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

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
 # 1.18 1.43 1.68 0.69 1.53 1.68 1.72 0.30 3 5 6 <0.02 % TM21/PM24

Sum of BTEX <0.025 <0.025
SV

<0.025
SV

<0.025
SV

<0.025
SV <0.025 <0.025

SV <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 TM5/PM8/PM16

PAH Sum of 17 4.14 10.50 5.41 1.52 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/PM0

Molybdenum
 # 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 mg/kg 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

Antimony
 # <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 mg/kg TM20/PM0

Dissolved Organic Carbon 30 30 50 40 50 40 40 <20 500 800 1000 <20 mg/kg TM60/PM0

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 73.3 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 - - - l NONE/PM17

Eluate Volume 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 - - - l NONE/PM17

pH
 # 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 mg/kg TM173/PM0

Sulphate as SO4
 # 698 292 583 377 13 52 382 214 1000 20000 50000 <5 mg/kg TM38/PM0

Chloride
 # <3 <3 4 21 8 19 5 4 800 15000 25000 <3 mg/kg TM38/PM0

John Duggan

Please see attached notes for all 

abbreviations and acronyms

Inert
Stable Non-

reactive
Hazardous LOD LOR Units

Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20

Bus Connects Route 15

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 14



Client Name:

Reference:

Location:

Contact:

Note:

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Date Of 

Analysis
Analysis Result

20/13374 1 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 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 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 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 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 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 2.50 20 19/10/2020 General Description (Bulk Analysis) soil-stones

19/10/2020 Asbestos Fibres NAD

19/10/2020 Asbestos ACM NAD

R15 - CP07

R15 - CP07

R15 - CP07

R15 - CP06

R15 - CP06

R15 - CP06

Sample ID

R15 - CP06

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.

Element Materials Technology Asbestos Analysis

Ground Investigations Ireland

20/07/9754

Bus Connects Route 15

John Duggan

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



Asbestos Analysis

Client Name:

Reference:

Location:

Contact:

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Date Of 

Analysis
Analysis Result

20/13374 1 2.50 20 19/10/2020 Asbestos Type NAD

19/10/2020 Asbestos Level Screen NAD

20/13374 1 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

R15 - CP07

20/07/9754

Bus Connects Route 15

John Duggan

Sample ID

R15 - CP07

Element Materials Technology

Ground Investigations Ireland

QF-PM 3.1.15 v10 Please include all sections of this report if it is reproduced 8 of 14



Notification of Deviating Samples

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

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.

Element Materials Technology

9754-07-20

Bus Connects Route 15

John DugganContact:

Sample ID

Client Name: Ground Investigations Ireland

Reference:

Location:

No deviating sample report results for job 20/13374

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 9 of 14



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

20/13374

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 HCl (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 .

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.

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.

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.

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

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

blanks.

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.    

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 10 of 14



EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

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 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.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

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.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 11 of 14



EMT Job No: 20/13374

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either 

35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
PM0 No preparation is required. AR

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of 

PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of 

PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts 

dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions using a 

Rapid Trace SPE.

AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts 

dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions using a 

Rapid Trace SPE.

Yes AR Yes

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

TM17
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated 

Biphenyl congeners by GC-MS.
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM20
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination of 

Total Dissolved Solids/Total Solids
PM0 No preparation is required. Yes AR Yes

TM21

Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or 

Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. 

The CO2 generated is quantified using infra-red detection.  Organic Matter (SOM) 

calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
Yes AD Yes

TM22

Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by temperature 

controlled Muffle Furnace (35C-440C).  On request modified ASTM D2974-00 LOI (105C-

440C)

PM0 No preparation is required. Yes AD Yes

Element Materials Technology Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 12 of 14



EMT Job No: 20/13374

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required. AR Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 

Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: 

SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 

Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: 

SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
Yes AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 

Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: 

SOILS by Modified USEP

PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with water 

in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in 

the ratio.

Yes AR Yes

TM36

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-

elutes with 3-methylpentane if present and therefore can give a false positive. Positive 

MTBE re

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC 

headspace analysis.
AR Yes

TM36

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-

elutes with 3-methylpentane if present and therefore can give a false positive. Positive 

MTBE re

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC 

headspace analysis.
Yes AR Yes

TM38

Soluble Ion 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 

(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 

(comparabl

PM0 No preparation is required. Yes AR Yes

TM38

Soluble Ion 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 

(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 

(comparabl

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

Yes AR Yes

TM60

TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR 

detection. Based on the following modified standard methods: USEPA 9060A (2002), 

APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573,  and USEPA 415.1.

PM0 No preparation is required. AR Yes

TM61

Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified 

USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, 

Rev.2, Feb 2007

PM0 No preparation is required. Yes AR Yes

Element Materials Technology Method Code Appendix
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EMT Job No: 20/13374

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42

Modified SCA Blue Book V.12 draft 2017 and  WM3 1st Edition v1.1:2018. Solid samples 

undergo a thorough visual inspection for asbestos fibres prior to asbestos identification 

using TM065.

Yes AR

TM73
Modified US EPA methods 150.1 (1982)  and 9045D Rev. 4 - 2004)  and BS1377-

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

TM89

Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow Injection 

Analyser.  Where WAD cyanides are required a Ligand displacement step is carried out 

before analysis. 

PM45
As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide, 

Sulphide and Thiocyanate analysis.
Yes AR Yes

TM173
Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 9214 - 

340.2 (EPA 1998)
PM0 No preparation is required. AR Yes

NONE No Method Code NONE No Method Code AD Yes

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with water 

in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in 

the ratio.

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with water 

in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in 

the ratio.

AR

NONE No Method Code PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either 

35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
AR

Element Materials Technology Method Code Appendix
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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

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Senior Project Manager

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. 

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

Please include all sections of this report if it is reproduced

Catherinestown House

Hazelhatch Road

Newcastle

Co. Dublin

Ireland

John Duggan

16th November, 2020

9754-07-20

Test Report 20/15137 Batch 1

Bus Connects Route 15

2nd November, 2020

Final report

Element Materials Technology Environmental UK Limited

Registered in England and Wales

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

Company Registration No: 11371415 1 of 14



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/15137

EMT Sample No. 1-3 4-6

Sample ID R15-CP04 R15-CP04

Depth 0.50 1.50

COC No / misc

Containers V J T V J T

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

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 02/11/2020 02/11/2020

Antimony <1 <1 <1 mg/kg TM30/PM15

Arsenic
 # 5.2 5.5 <0.5 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
 # 13.7 2.9 <0.1 mg/kg TM30/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 TM4/PM8

Fluorene
 # <0.04 <0.04 <0.04 mg/kg TM4/PM8

Phenanthrene
 # <0.03 <0.03 <0.03 mg/kg TM4/PM8

Anthracene
 # <0.04 <0.04 <0.04 mg/kg TM4/PM8

Fluoranthene
 # <0.03 <0.03 <0.03 mg/kg TM4/PM8

Pyrene
 # <0.03 <0.03 <0.03 mg/kg TM4/PM8

Benzo(a)anthracene
 # <0.06 <0.06 <0.06 mg/kg TM4/PM8

Chrysene
 # <0.02 <0.02 <0.02 mg/kg TM4/PM8

Benzo(bk)fluoranthene
 # <0.07 <0.07 <0.07 mg/kg TM4/PM8

Benzo(a)pyrene
 # <0.04 <0.04 <0.04 mg/kg TM4/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 TM5/PM8/PM16

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 14



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/15137

EMT Sample No. 1-3 4-6

Sample ID R15-CP04 R15-CP04

Depth 0.50 1.50

COC No / misc

Containers V J T V J T

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

Sample Type Soil Soil

Batch Number 1 1

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 mg/kg TM36/PM12

>C10-C12 (EH_1D_AL)
 # <0.2 <0.2 <0.2 mg/kg TM5/PM8/PM16

>C12-C16 (EH_1D_AL)
 # <4 <4 <4 mg/kg TM5/PM8/PM16

>C16-C21 (EH_1D_AL)
 # <7 <7 <7 mg/kg TM5/PM8/PM16

>C21-C35 (EH_1D_AL)
 # <7 <7 <7 mg/kg TM5/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 mg/kg TM5/TM36/PM8/PM12/PM16

>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_1D_AR)
 # <0.1 <0.1 <0.1 mg/kg TM36/PM12

>EC10-EC12 (EH_1D_AR)
 # <0.2 <0.2 <0.2 mg/kg TM5/PM8/PM16

>EC12-EC16 (EH_1D_AR)
 # <4 <4 <4 mg/kg TM5/PM8/PM16

>EC16-EC21 (EH_1D_AR)
 # <7 <7 <7 mg/kg TM5/PM8/PM16

>EC21-EC35 (EH_1D_AR)
 # <7 <7 <7 mg/kg TM5/PM8/PM16

>EC35-EC40 (EH_1D_AR) <7 <7 <7 mg/kg TM5/PM8/PM16

Total aromatics C5-40 (EH+HS_1D_AR) <26 <26 <26 mg/kg TM5/TM36/PM8/PM12/PM16

Total aliphatics and aromatics(C5-40) (EH+HS_CU_1D_Total) <52 <52 <52 mg/kg TM5/TM36/PM8/PM12/PM16

>EC6-EC10 (HS_1D_AR)
 # <0.1 <0.1 <0.1 mg/kg TM36/PM12

>EC10-EC25 (EH_1D_AR) <10 <10 <10 mg/kg TM5/PM8/PM16

>EC25-EC35 (EH_1D_AR) <10 <10 <10 mg/kg TM5/PM8/PM16

MTBE
 # <5 <5 <5 ug/kg TM36/PM12

Benzene
 # 20 <5 <5 ug/kg TM36/PM12

Toluene
 # <5 <5 <5 ug/kg TM36/PM12

Ethylbenzene
 # <5 <5 <5 ug/kg TM36/PM12

m/p-Xylene
 # <5 <5 <5 ug/kg TM36/PM12

o-Xylene
 # <5 <5 <5 ug/kg TM36/PM12

PCB 28
 # <5 <5 <5 ug/kg TM17/PM8

PCB 52
 # <5 <5 <5 ug/kg TM17/PM8

PCB 101
 # <5 <5 <5 ug/kg TM17/PM8

PCB 118
 # <5 <5 <5 ug/kg TM17/PM8

PCB 138
 # <5 <5 <5 ug/kg TM17/PM8

PCB 153
 # <5 <5 <5 ug/kg TM17/PM8

PCB 180
 # <5 <5 <5 ug/kg TM17/PM8

Total 7 PCBs
 # <35 <35 <35 ug/kg TM17/PM8

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 14



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/15137

EMT Sample No. 1-3 4-6

Sample ID R15-CP04 R15-CP04

Depth 0.50 1.50

COC No / misc

Containers V J T V J T

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

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 02/11/2020 02/11/2020

Natural Moisture Content 17.0 7.3 <0.1 % PM4/PM0

Moisture Content (% Wet Weight) 14.5 6.8 <0.1 % PM4/PM0

Hexavalent Chromium
 # <0.3 <0.3 <0.3 mg/kg TM38/PM20

Chromium III 26.6 38.4 <0.5 mg/kg NONE/NONE

Total Cyanide
 # <0.5 <0.5 <0.5 mg/kg TM89/PM45

Total Organic Carbon
 # 0.19 0.29 <0.02 % TM21/PM24

Loss on Ignition
 # <1.0 1.1 <1.0 % TM22/PM0

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

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 14



Client Name: Report : CEN 10:1 1 Batch
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/15137

EMT Sample No. 1-3 4-6

Sample ID R15-CP04 R15-CP04

Depth 0.50 1.50

COC No / misc

Containers V J T V J T

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

Sample Type Soil Soil

Batch Number 1 1

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 TM30/PM17

Dissolved Barium
 # <0.003 <0.003 <0.003 mg/l TM30/PM17

Dissolved Barium (A10)
 # <0.03 <0.03 <0.03 mg/kg TM30/PM17

Dissolved Cadmium
 # <0.0005 <0.0005 <0.0005 mg/l TM30/PM17

Dissolved Cadmium (A10)
 # <0.005 <0.005 <0.005 mg/kg TM30/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 TM30/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 TM30/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/PM0

Mercury Dissolved by CVAF
 # <0.0001 <0.0001 <0.0001 mg/kg TM61/PM0

Total Phenols HPLC <0.05 <0.05 <0.05 mg/l TM26/PM0

Total Phenols HPLC <0.5 <0.5 <0.5 mg/kg TM26/PM0

Fluoride 0.4 <0.3 <0.3 mg/l TM173/PM0

Fluoride 4 <3 <3 mg/kg TM173/PM0

Sulphate as SO4
 # 0.5 0.7 <0.5 mg/l TM38/PM0

Sulphate as SO4
 # 5 7 <5 mg/kg TM38/PM0

Chloride
 # <0.3 0.7 <0.3 mg/l TM38/PM0

Chloride
 # <3 7 <3 mg/kg TM38/PM0

Dissolved Organic Carbon 4 3 <2 mg/l TM60/PM0

Dissolved Organic Carbon 40 30 <20 mg/kg TM60/PM0

Total Dissolved Solids
 # 52 <35 <35 mg/l TM20/PM0

Total Dissolved Solids
 # 520 <350 <350 mg/kg TM20/PM0

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 14



Client Name: Report : EN12457_2
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/15137

EMT Sample No. 1-3 4-6

Sample ID R15-CP04 R15-CP04

Depth 0.50 1.50

COC No / misc

Containers V J T V J T

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

Sample Type Soil Soil

Batch Number 1 1

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 TM5/PM8/PM16

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 mg/kg 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 mg/kg TM30/PM17

Mercury
 # <0.0001 <0.0001 0.01 0.2 2 <0.0001 mg/kg TM61/PM0

Molybdenum
 # <0.02 0.04 0.5 10 30 <0.02 mg/kg TM30/PM17

Nickel
 # <0.02 <0.02 0.4 10 40 <0.02 mg/kg TM30/PM17

Lead
 # <0.05 <0.05 0.5 10 50 <0.05 mg/kg TM30/PM17

Antimony
 # <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 mg/kg TM20/PM0

Dissolved Organic Carbon 40 30 500 800 1000 <20 mg/kg TM60/PM0

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 - - - l NONE/PM17

Eluate Volume 0.8 0.6 - - - l NONE/PM17

pH
 # 8.48 8.82 - - - <0.01 pH units TM73/PM11

Fluoride 4 <3 - - - <3 mg/kg TM173/PM0

Sulphate as SO4
 # 5 7 1000 20000 50000 <5 mg/kg TM38/PM0

Chloride
 # <3 7 800 15000 25000 <3 mg/kg TM38/PM0

John Duggan

Please see attached notes for all 

abbreviations and acronyms

Inert
Stable Non-

reactive
Hazardous LOD LOR Units

Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

Bus Connects Route 15

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 14



Client Name:
Reference:
Location:
Contact:

Note:

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Date Of 

Analysis
Analysis Result

20/15137 1 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 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

R15-CP04

Sample ID

R15-CP04

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.

Element Materials Technology Asbestos Analysis

Ground Investigations Ireland

20/07/9754

Bus Connects Route 15

John Duggan

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



Notification of Deviating Samples

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

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.

Element Materials Technology

9754-07-20

Bus Connects Route 15

John DugganContact:

Sample ID

Client Name: Ground Investigations Ireland

Reference:
Location:

No deviating sample report results for job 20/15137

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 8 of 14



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
20/15137

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 HCl 

(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 .

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.

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.

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.

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

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

blanks.

QF-PM 3.1.9 v34
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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.    

QF-PM 3.1.9 v34
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EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

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 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.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

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.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

QF-PM 3.1.9 v34
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EMT Job No: 20/15137

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at 

either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
PM0 No preparation is required. AR

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination 

of PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination 

of PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable 

Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the 

solvent extracts dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions 

using a Rapid Trace SPE.

AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable 

Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the 

solvent extracts dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions 

using a Rapid Trace SPE.

Yes AR Yes

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

TM17
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated 

Biphenyl congeners by GC-MS.
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM20
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination 

of Total Dissolved Solids/Total Solids
PM0 No preparation is required. Yes AR Yes

TM21

Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or 

Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of 

oxygen. The CO2 generated is quantified using infra-red detection.  Organic Matter 

(SOM) calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
Yes AD Yes

TM22

Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by 

temperature controlled Muffle Furnace (35C-440C).  On request modified ASTM 

D2974-00 LOI (105C-440C)

PM0 No preparation is required. Yes AD Yes

Element Materials Technology Method Code Appendix
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EMT Job No: 20/15137

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required. AR Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 

1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 

11885:2009: SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 

°C. Samples containing asbestos are not dried and ground.
AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 

1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 

11885:2009: SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 

°C. Samples containing asbestos are not dried and ground.
Yes AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 

1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 

11885:2009: SOILS by Modified USEP

PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with 

water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is 

included in the ratio.

Yes AR Yes

TM36

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-elutes with 3-methylpentane if present and therefore can give a false 

positive. Positive MTBE results will be re-run using GC-MS to double check, when 

requested.

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for 

GC headspace analysis.
AR Yes

TM36

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-elutes with 3-methylpentane if present and therefore can give a false 

positive. Positive MTBE results will be re-run using GC-MS to double check, when 

requested.

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for 

GC headspace analysis.
Yes AR Yes

TM38

Soluble Ion 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 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 

1993 (comparabl

PM0 No preparation is required. Yes AR Yes

TM38

Soluble Ion 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 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 

1993 (comparabl

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium 

hydroxide to soil for hexavalent chromium using a reciprocal shaker.

Yes AR Yes

TM60

TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR 

detection. Based on the following modified standard methods: USEPA 9060A 

(2002), APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573,  and USEPA 

415.1.

PM0 No preparation is required. AR Yes

TM61

Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified 

USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, 

Rev.2, Feb 2007

PM0 No preparation is required. Yes AR Yes

Element Materials Technology Method Code Appendix
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EMT Job No: 20/15137

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42

Modified SCA Blue Book V.12 draft 2017 and  WM3 1st Edition v1.1:2018. Solid 

samples undergo a thorough visual inspection for asbestos fibres prior to asbestos 

identification using TM065.

Yes AR

TM73
Modified US EPA methods 150.1 (1982)  and 9045D Rev. 4 - 2004)  and BS1377-

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

TM89

Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow 

Injection Analyser.  Where WAD cyanides are required a Ligand displacement step 

is carried out before analysis. 

PM45
As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide, 

Sulphide and Thiocyanate analysis.
Yes AR Yes

TM173
Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 9214 

- 340.2 (EPA 1998)
PM0 No preparation is required. AR Yes

NONE No Method Code NONE No Method Code AD Yes

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with 

water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is 

included in the ratio.

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with 

water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is 

included in the ratio.

AR

NONE No Method Code PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at 

either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
AR

Element Materials Technology Method Code Appendix
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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

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Senior Project Manager

1

Nine samples were received for analysis on 9th November, 2020 of which nine 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. 

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

Please include all sections of this report if it is reproduced

Catherinestown House

Hazelhatch Road

Newcastle

Co. Dublin

Ireland

John Duggan

16th December, 2020

9754-07-20

Test Report 20/15509 Batch 1

Bus Connects Route 15

9th November, 2020

Final report

Element Materials Technology Environmental UK Limited

Registered in England and Wales

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

Company Registration No: 11371415 1 of 25



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
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-CP05 R15-CP05 R15-CP05

Depth 0.50 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50

COC No / misc

Containers V J T V J T V J T V J T V J T V J T V J T V J T V J T

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

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 11.5 7.1 <0.5 mg/kg TM30/PM15

Barium
 # 53 65 57 70 53 90 92 83 54 <1 mg/kg TM30/PM15

Cadmium
 # 0.7 1.0 2.1 1.8 1.9 1.9 2.2 3.1 1.5 <0.1 mg/kg TM30/PM15

Chromium
 # 53.4 46.7 35.5 33.1 35.2 43.5 39.8 38.5 32.8 <0.5 mg/kg TM30/PM15

Copper
 # 19 75 32 25 26 28 32 29 18 <1 mg/kg TM30/PM15

Lead
 # 10 300 22 16 18 23 20 19 14 <5 mg/kg TM30/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 3.3 4.0 4.2 3.7 4.3 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 TM30/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 TM4/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 TM4/PM8

Fluorene
 # <0.04 <0.04 0.09 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8

Phenanthrene
 # <0.03 0.66 1.10 <0.03 <0.03 0.16 <0.03 <0.03 <0.03 <0.03 mg/kg TM4/PM8

Anthracene
 # <0.04 0.24 0.35 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 mg/kg TM4/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 2.71 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 TM4/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 TM5/PM8/PM16

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20
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Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
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-CP05 R15-CP05 R15-CP05

Depth 0.50 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50

COC No / misc

Containers V J T V J T V J T V J T V J T V J T V J T V J T V J T

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

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 <0.1

SV <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 <0.1

SV <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 <0.1
SV <0.1 mg/kg TM36/PM12

>C10-C12 (EH_CU_1D_AL)
 # <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg TM5/PM8/PM16

>C12-C16 (EH_CU_1D_AL)
 # <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 mg/kg TM5/PM8/PM16

>C16-C21 (EH_CU_1D_AL)
 # <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

>C21-C35 (EH_CU_1D_AL)
 # <7 26 <7 <7 <7 <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

>C35-C40 (EH_1D_AL) <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

Total aliphatics C5-40 (EH+HS_1D_AL) <26 26 <26 <26 <26 <26 <26 <26 <26 <26 mg/kg TM5/TM36/PM8/PM12/PM16

>C6-C10 (HS_1D_AL) <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1
SV <0.1 mg/kg TM36/PM12

>C10-C25 (EH_1D_AL) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 mg/kg TM5/PM8/PM16

>C25-C35 (EH_1D_AL) <10 25 <10 <10 <10 <10 <10 <10 <10 <10 mg/kg TM5/PM8/PM16

Aromatics

>C5-EC7 (HS_1D_AR)
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

SV <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 <0.1

SV <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 <0.1

SV <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 TM5/PM8/PM16

>EC12-EC16 (EH_CU_1D_AR)
 # <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 mg/kg TM5/PM8/PM16

>EC16-EC21 (EH_CU_1D_AR)
 # <7 27 24 <7 <7 <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

>EC21-EC35 (EH_CU_1D_AR)
 # <7 203 101 <7 <7 <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

>EC35-EC40 (EH_1D_AR) <7 36 17 <7 <7 <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

Total aromatics C5-40 (EH+HS_1D_AR) <26 266 142 <26 <26 <26 <26 <26 <26 <26 mg/kg TM5/TM36/PM8/PM12/PM16

Total aliphatics and aromatics(C5-40) (EH+HS_CU_1D_Total) <52 292 142 <52 <52 <52 <52 <52 <52 <52 mg/kg TM5/TM36/PM8/PM12/PM16

>EC6-EC10 (HS_1D_AR)
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

SV <0.1 mg/kg TM36/PM12

>EC10-EC25 (EH_1D_AR) <10 71 50 <10 <10 <10 <10 <10 <10 <10 mg/kg TM5/PM8/PM16

>EC25-EC35 (EH_1D_AR) <10 161 75 <10 <10 <10 <10 <10 <10 <10 mg/kg TM5/PM8/PM16

MTBE
 # <5 <5 <5 <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

Benzene
 # <5 <5 <5 <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

Toluene
 # <5 <5 <5 <5 <5 9 <5 <5 9

SV <5 ug/kg TM36/PM12

Ethylbenzene
 # <5 <5 <5 <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

m/p-Xylene
 # <5 <5 <5 <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

o-Xylene
 # <5 <5 <5 <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

PCB 28
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 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 ug/kg TM17/PM8

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 25



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
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-CP05 R15-CP05 R15-CP05

Depth 0.50 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50

COC No / misc

Containers V J T V J T V J T V J T V J T V J T V J T V J T V J T

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

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

Natural Moisture Content 13.1 17.5 13.9 11.7 12.9 11.9 16.3 17.7 17.2 <0.1 % PM4/PM0

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/PM0

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 III 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
 # 4.5 2.4 2.3 1.7 1.3 2.8 2.8 2.6 1.2 <1.0 % TM22/PM0

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

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 25



Client Name: Report : CEN 10:1 1 Batch
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
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-CP05 R15-CP05 R15-CP05

Depth 0.50 0.50 1.50 2.50 3.50 0.50 1.50 2.50 3.50

COC No / misc

Containers V J T V J T V J T V J T V J T V J T V J T V J T V J T

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

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 TM30/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 (A10)
 # <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 mg/kg TM30/PM17

Dissolved Molybdenum
 # 0.006 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 mg/kg 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 mg/kg TM30/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 (A10)
 # <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/PM0

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/PM0

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/PM0

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/PM0

Fluoride <0.3 <0.3 0.3 <0.3 <0.3 0.4 0.4 0.3 <0.3 <0.3 mg/l TM173/PM0

Fluoride <3 <3 <3 <3 <3 4 4 3 <3 <3 mg/kg TM173/PM0

Sulphate as SO4
 # 7.6 16.3 7.1 0.8 2.2 0.9 1.1 11.3 32.5 <0.5 mg/l TM38/PM0

Sulphate as SO4
 # 76 163 71 8 22 9 11 113 325 <5 mg/kg TM38/PM0

Chloride
 # 2.7 9.7 1.1 1.2 1.3 <0.3 0.3 0.4 0.8 <0.3 mg/l TM38/PM0

Chloride
 # 27 97 11 12 13 <3 <3 4 8 <3 mg/kg TM38/PM0

Dissolved Organic Carbon 4 <2 3 3 3 3 2 3 3 <2 mg/l TM60/PM0

Dissolved Organic Carbon 40 <20 30 30 30 30 <20 30 30 <20 mg/kg TM60/PM0

Total Dissolved Solids
 # 179 308 68 <35 43 55 47 77 91 <35 mg/l TM20/PM0

Total Dissolved Solids
 # 1790 3079 680 <350 430 550 470 770 910 <350 mg/kg TM20/PM0

Bus Connects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 25



Mass of sample taken (kg) - Dry Matter Content Ratio (%) = 88.2

Mass of dry sample (kg) = 0.09 Leachant Volume (l) -

Particle Size <4mm = >95%

EMT Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
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 
concn 

leached

A10
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

06/11/2020
1

Eluate Analysis

Limit values for compliance 
leaching test using 

BS EN 12457-2 at L/S 10 l/kg

mg/kg

Element Materials Technology BS EN-12457-2 Result Report

20/15509 Landfill Waste Acceptance 
Criteria Limits 3

R15-CP02

Inert Stable
Non-reactive Hazardous

0.50

QF-PM 3.1.18 v1

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



Mass of sample taken (kg) - Dry Matter Content Ratio (%) = 85.1

Mass of dry sample (kg) = 0.09 Leachant Volume (l) -

Particle Size <4mm = >95%

EMT Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
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 
concn 

leached

A10
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

05/11/2020
1

Eluate Analysis

Limit values for compliance 
leaching test using 

BS EN 12457-2 at L/S 10 l/kg

mg/kg

Element Materials Technology BS EN-12457-2 Result Report

20/15509 Landfill Waste Acceptance 
Criteria Limits 6

R15-CP03

Inert Stable
Non-reactive Hazardous

0.50

QF-PM 3.1.18 v1

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 7 of 25



Mass of sample taken (kg) - Dry Matter Content Ratio (%) = 86.9

Mass of dry sample (kg) = 0.09 Leachant Volume (l) -

Particle Size <4mm = >95%

EMT Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
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 
concn 

leached

A10
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

05/11/2020
1

Eluate Analysis

Limit values for compliance 
leaching test using 

BS EN 12457-2 at L/S 10 l/kg

mg/kg

Element Materials Technology BS EN-12457-2 Result Report

20/15509 Landfill Waste Acceptance 
Criteria Limits 9

R15-CP03

Inert Stable
Non-reactive Hazardous

1.50

QF-PM 3.1.18 v1

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



Mass of sample taken (kg) - Dry Matter Content Ratio (%) = 88.9

Mass of dry sample (kg) = 0.09 Leachant Volume (l) -

Particle Size <4mm = >95%

EMT Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
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 
concn 

leached

A10
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

05/11/2020
1

Eluate Analysis

Limit values for compliance 
leaching test using 

BS EN 12457-2 at L/S 10 l/kg

mg/kg

Element Materials Technology BS EN-12457-2 Result Report

20/15509 Landfill Waste Acceptance 
Criteria Limits 12

R15-CP03

Inert Stable
Non-reactive Hazardous

2.50

QF-PM 3.1.18 v1

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 9 of 25



Mass of sample taken (kg) - Dry Matter Content Ratio (%) = 88.6

Mass of dry sample (kg) = 0.09 Leachant Volume (l) -

Particle Size <4mm = >95%

EMT Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
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 
concn 

leached

A10
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

05/11/2020
1

Eluate Analysis

Limit values for compliance 
leaching test using 

BS EN 12457-2 at L/S 10 l/kg

mg/kg

Element Materials Technology BS EN-12457-2 Result Report

20/15509 Landfill Waste Acceptance 
Criteria Limits 15

R15-CP03

Inert Stable
Non-reactive Hazardous

3.50

QF-PM 3.1.18 v1

Please include all sections of this report if it is reproduced

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



Mass of sample taken (kg) - Dry Matter Content Ratio (%) = 84.2

Mass of dry sample (kg) = 0.09 Leachant Volume (l) -

Particle Size <4mm = >95%

EMT Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
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 
concn 

leached

A10
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

04/11/2020
1

Eluate Analysis

Limit values for compliance 
leaching test using 

BS EN 12457-2 at L/S 10 l/kg

mg/kg

Element Materials Technology BS EN-12457-2 Result Report

20/15509 Landfill Waste Acceptance 
Criteria Limits 18

R15-CP05

Inert Stable
Non-reactive Hazardous

0.50

QF-PM 3.1.18 v1

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 11 of 25



Mass of sample taken (kg) - Dry Matter Content Ratio (%) = 85.0

Mass of dry sample (kg) = 0.09 Leachant Volume (l) -

Particle Size <4mm = >95%

EMT Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
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 
concn 

leached

A10
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

04/11/2020
1

Eluate Analysis

Limit values for compliance 
leaching test using 

BS EN 12457-2 at L/S 10 l/kg

mg/kg

Element Materials Technology BS EN-12457-2 Result Report

20/15509 Landfill Waste Acceptance 
Criteria Limits 21

R15-CP05

Inert Stable
Non-reactive Hazardous

1.50

QF-PM 3.1.18 v1

Please include all sections of this report if it is reproduced
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Mass of sample taken (kg) - Dry Matter Content Ratio (%) = 84.5

Mass of dry sample (kg) = 0.09 Leachant Volume (l) -

Particle Size <4mm = >95%

EMT Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
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 
concn 

leached

A10
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

04/11/2020
1

Eluate Analysis

Limit values for compliance 
leaching test using 

BS EN 12457-2 at L/S 10 l/kg

mg/kg

Element Materials Technology BS EN-12457-2 Result Report

20/15509 Landfill Waste Acceptance 
Criteria Limits 24

R15-CP05

Inert Stable
Non-reactive Hazardous

2.50

QF-PM 3.1.18 v1

Please include all sections of this report if it is reproduced

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



Mass of sample taken (kg) - Dry Matter Content Ratio (%) = 84.2

Mass of dry sample (kg) = 0.09 Leachant Volume (l) -

Particle Size <4mm = >95%

EMT Job No
Sample No
Client Sample No
Depth/Other
Sample Date
Batch No
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 
concn 

leached

A10
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

04/11/2020
1

Eluate Analysis

Limit values for compliance 
leaching test using 

BS EN 12457-2 at L/S 10 l/kg

mg/kg

Element Materials Technology BS EN-12457-2 Result Report

20/15509 Landfill Waste Acceptance 
Criteria Limits 27

R15-CP05

Inert Stable
Non-reactive Hazardous

3.50

QF-PM 3.1.18 v1

Please include all sections of this report if it is reproduced
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Client Name:
Reference:
Location:
Contact:

Note:

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Date Of 

Analysis
Analysis Result

20/15509 1 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 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 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 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 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 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 1.50 20 11/12/2020 General Description (Bulk Analysis) Soil/Stone

11/12/2020 Asbestos Fibres NAD

11/12/2020 Asbestos ACM NAD

R15-CP05

R15-CP05

R15-CP03

R15-CP03

R15-CP03

R15-CP03

Sample ID

R15-CP02

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.

Element Materials Technology Asbestos Analysis

Ground Investigations Ireland

20/07/9754

Bus Connects Route 15

John Duggan

QF-PM 3.1.15 v10 Please include all sections of this report if it is reproduced 16 of 25



Asbestos Analysis

Client Name:
Reference:
Location:
Contact:

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Date Of 

Analysis
Analysis Result

20/15509 1 1.50 20 11/12/2020 Asbestos Type NAD

11/12/2020 Asbestos Level Screen NAD

20/15509 1 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 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

R15-CP05

R15-CP05

20/07/9754

Bus Connects Route 15

John Duggan

Sample ID

R15-CP05

Element Materials Technology
Ground Investigations Ireland

QF-PM 3.1.15 v10 Please include all sections of this report if it is reproduced 17 of 25



Notification of Deviating Samples

Matrix : Solid

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

20/15509 1 0.50 1-3 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded

20/15509 1 0.50 4-6 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded

20/15509 1 1.50 7-9 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded

20/15509 1 2.50 10-12 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded

20/15509 1 3.50 13-15 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded

20/15509 1 0.50 16-18 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded

20/15509 1 1.50 19-21 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded

20/15509 1 2.50 22-24 Cyanide, EPH, GRO, LOI, PAH, PCB, pH, TOC Sample holding time exceeded

20/15509 1 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.

R15-CP05

R15-CP05

R15-CP03

R15-CP03

R15-CP03

R15-CP03

R15-CP05

R15-CP05

Location: Bus Connects Route 15

Contact: John Duggan

Sample ID

R15-CP02

Element Materials Technology
Client Name: Ground Investigations Ireland

Reference: 9754-07-20

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 18 of 25



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
20/15509

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 HCl 

(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 .

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.

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.

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.

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

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

blanks.

QF-PM 3.1.9 v34

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.    

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced
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EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

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 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.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

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.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

QF-PM 3.1.9 v34
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HS

EH

CU

1D

Total

AL

AR

2D

#1

#2

_

+

MS

Operator to indicate cumulative e.g. EH+HS_Total or EH_CU+HS_Total

Mass Spectrometry.

Aliphatics only.

Aromatics only.

GC-GC - Double coil gas chromatography.

EH_Total but with humics extracted.

EU_Total but with fatty acids extracted.

Operator - underscore to separate acronyms (exception for +).

HWOL ACRONYMS AND OPERATORS USED

Headspace Analysis.

Extractable Hydrocarbons - i.e. everything extracted by the solvent.

Clean-up  - e.g. by florisil, silica gel.

GC - Single coil gas chromatography.

Aliphatics & Aromatics.

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced
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EMT Job No: 20/15509

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at 

either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
PM0 No preparation is required. AR

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination 

of PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination 

of PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable 

Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the 

solvent extracts dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions 

using a Rapid Trace SPE.

AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable 

Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the 

solvent extracts dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions 

using a Rapid Trace SPE.

Yes AR Yes

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

TM17
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated 

Biphenyl congeners by GC-MS.
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM20
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination 

of Total Dissolved Solids/Total Solids
PM0 No preparation is required. Yes AR Yes

TM21

Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or 

Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of 

oxygen. The CO2 generated is quantified using infra-red detection.  Organic Matter 

(SOM) calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
Yes AD Yes

TM22

Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by 

temperature controlled Muffle Furnace (35C-440C).  On request modified ASTM 

D2974-00 LOI (105C-440C)

PM0 No preparation is required. Yes AD Yes

Element Materials Technology Method Code Appendix
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EMT Job No: 20/15509

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required. AR Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 

1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 

11885:2009: SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 

°C. Samples containing asbestos are not dried and ground.
AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 

1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 

11885:2009: SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 

°C. Samples containing asbestos are not dried and ground.
Yes AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 

1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 

11885:2009: SOILS by Modified USEP

PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with 

water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is 

included in the ratio.

Yes AR Yes

TM36

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-elutes with 3-methylpentane if present and therefore can give a false 

positive. Positive MTBE results will be re-run using GC-MS to double check, when 

requested.

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for 

GC headspace analysis.
AR Yes

TM36

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-elutes with 3-methylpentane if present and therefore can give a false 

positive. Positive MTBE results will be re-run using GC-MS to double check, when 

requested.

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for 

GC headspace analysis.
Yes AR Yes

TM38

Soluble Ion 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 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 

1993 (comparabl

PM0 No preparation is required. Yes AR Yes

TM38

Soluble Ion 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 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 

1993 (comparabl

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium 

hydroxide to soil for hexavalent chromium using a reciprocal shaker.

Yes AR Yes

TM60

TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR 

detection. Based on the following modified standard methods: USEPA 9060A 

(2002), APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573,  and USEPA 

415.1.

PM0 No preparation is required. AR Yes

TM61

Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified 

USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, 

Rev.2, Feb 2007

PM0 No preparation is required. Yes AR Yes

Element Materials Technology Method Code Appendix
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EMT Job No: 20/15509

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42

Modified SCA Blue Book V.12 draft 2017 and  WM3 1st Edition v1.1:2018. Solid 

samples undergo a thorough visual inspection for asbestos fibres prior to asbestos 

identification using TM065.

Yes AR

TM73
Modified US EPA methods 150.1 (1982)  and 9045D Rev. 4 - 2004)  and BS1377-

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

TM89

Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow 

Injection Analyser.  Where WAD cyanides are required a Ligand displacement step 

is carried out before analysis. 

PM45
As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide, 

Sulphide and Thiocyanate analysis.
Yes AR Yes

TM173
Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 9214 

- 340.2 (EPA 1998)
PM0 No preparation is required. AR Yes

NONE No Method Code NONE No Method Code AD Yes

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with 

water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is 

included in the ratio.

AR

NONE No Method Code PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at 

either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
AR

Element Materials Technology Method Code Appendix
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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

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Project Manager

1

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 

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:

Bruce Leslie 

Please include all sections of this report if it is reproduced

Catherinestown House 

Hazelhatch Road 

Newcastle 

Co. Dublin 

Ireland 

John Duggan

3rd December, 2020

9754-07-20

Test Report 20/16406 Batch 1

BusConnects Route 15

23rd November, 2020

Final report

Element Materials Technology Environmental UK Limited

Registered in England and Wales

Registered Office: 10 Lower Grosvenor Place, London,  SW1W 0EN
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Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 20/16406

EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18

Sample ID R15 TP01 R15 TP01 R15 TP01 R15 TP02 R15 TP02 R15 TP02

Depth 0.50 1.50 2.30 0.50 1.50 2.40

COC No / misc

Containers V J T V J T V J T V J T V J T V J T

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

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
 # 11.1 11.4 16.3 19.0 21.5 29.6 <0.5 mg/kg TM30/PM15

Barium
 # 89 81 283 240 358 445 <1 mg/kg TM30/PM15

Cadmium
 # 2.0 1.8 1.4 1.2 1.2 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 1.9 2.7 2.4 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 <0.20AA 0.11 <0.04 mg/kg TM4/PM8

Acenaphthylene 0.04 <0.03 0.12 0.45 1.17AA 0.58 <0.03 mg/kg TM4/PM8

Acenaphthene
 # <0.05 <0.05 0.14 0.52 <0.25AA 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 1.21 5.67 0.74AA 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 13.84AA 8.21 <0.03 mg/kg TM4/PM8

Pyrene
 # 0.39 0.33 3.06 9.16 17.53AA 8.61 <0.03 mg/kg 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 15.14AA 7.87 <0.02 mg/kg TM4/PM8

Benzo(bk)fluoranthene
 # 0.52 0.34 3.06 9.49 29.71AA 14.14 <0.07 mg/kg TM4/PM8

Benzo(a)pyrene
 # 0.27 0.18 1.58 4.97 13.92AA 7.10 <0.04 mg/kg TM4/PM8

Indeno(123cd)pyrene 0.22 0.14 1.06 3.38 11.03AA 4.99 <0.04 mg/kg TM4/PM8

Dibenzo(ah)anthracene
 # 0.05 <0.04 0.29 0.81 2.90AA 1.46 <0.04 mg/kg TM4/PM8

Benzo(ghi)perylene
 # 0.25 0.15 1.23 3.80 11.46AA 5.16 <0.04 mg/kg TM4/PM8

Coronene 0.04 <0.04 0.19 0.64 2.35AA 0.75 <0.04 mg/kg TM4/PM8

PAH 17 Total 3.02 2.21 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 21.39AA 10.18 <0.05 mg/kg TM4/PM8

Benzo(k)fluoranthene 0.15 0.10 0.86 2.66 8.32AA 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 mg/kg TM5/PM8/PM16

BusConnects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced
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Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 20/16406

EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18

Sample ID R15 TP01 R15 TP01 R15 TP01 R15 TP02 R15 TP02 R15 TP02

Depth 0.50 1.50 2.30 0.50 1.50 2.40

COC No / misc

Containers V J T V J T V J T V J T V J T V J T

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

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 <0.1

SV <0.1 mg/kg TM36/PM12

>C6-C8 (HS_1D_AL)
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

SV <0.1 mg/kg TM36/PM12

>C8-C10 (HS_1D_AL) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
SV <0.1 mg/kg TM36/PM12

>C10-C12 (EH_1D_AL)
 # <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg TM5/PM8/PM16

>C12-C16 (EH_1D_AL)
 # <4 <4 <4 <4 <4 <4 <4 mg/kg TM5/PM8/PM16

>C16-C21 (EH_1D_AL)
 # <7 9 <7 <7 23 10 <7 mg/kg TM5/PM8/PM16

>C21-C35 (EH_1D_AL)
 # 41 51 62 61 143 59 <7 mg/kg TM5/PM8/PM16

>C35-C40 (EH_1D_AL) <7 10 9 11 18 <7 <7 mg/kg TM5/PM8/PM16

Total aliphatics C5-40 (EH+HS_1D_AL) 41 70 71 72 184 69 <26 mg/kg TM5/TM36/PM8/PM12/PM16

>C6-C10 (HS_1D_AL) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
SV <0.1 mg/kg TM36/PM12

>C10-C25 (EH_1D_AL) 18 23 25 21 63 26 <10 mg/kg TM5/PM8/PM16

>C25-C35 (EH_1D_AL) 30 41 46 48 107 43 <10 mg/kg TM5/PM8/PM16

Aromatics

>C5-EC7 (HS_1D_AR)
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

SV <0.1 mg/kg TM36/PM12

>EC7-EC8 (HS_1D_AR)
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

SV <0.1 mg/kg TM36/PM12

>EC8-EC10 (HS_1D_AR)
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

SV <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 TM5/PM8/PM16

>EC12-EC16 (EH_1D_AR)
 # <4 <4 <4 21 19 <4 <4 mg/kg TM5/PM8/PM16

>EC16-EC21 (EH_1D_AR)
 # 9 9 17 125 251 46 <7 mg/kg TM5/PM8/PM16

>EC21-EC35 (EH_1D_AR)
 # 41 66 119 421 1285 364 <7 mg/kg TM5/PM8/PM16

>EC35-EC40 (EH_1D_AR) 12 22 25 67 151 49 <7 mg/kg TM5/PM8/PM16

Total aromatics C5-40 (EH+HS_1D_AR) 62 97 161 634 1706 459 <26 mg/kg TM5/TM36/PM8/PM12/PM16

Total aliphatics and aromatics(C5-40) (EH+HS_CU_1D_Total) 103 167 232 706 1890 528 <52 mg/kg TM5/TM36/PM8/PM12/PM16

>EC6-EC10 (HS_1D_AR)
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

SV <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 mg/kg TM5/PM8/PM16

MTBE
 # <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

Benzene
 # <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

Toluene
 # <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

Ethylbenzene
 # <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

m/p-Xylene
 # <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

o-Xylene
 # <5 <5 <5 <5 <5 <5

SV <5 ug/kg TM36/PM12

PCB 28
 # <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 52
 # <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 101
 # <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 118
 # <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 138
 # <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 153
 # <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 180
 # <5 <5 <5 <5 <5 <5 <5 ug/kg TM17/PM8

Total 7 PCBs
 # <35 <35 <35 <35 <35 <35 <35 ug/kg TM17/PM8

LOD/LOR Units
Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20

BusConnects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms
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Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 20/16406

EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18

Sample ID R15 TP01 R15 TP01 R15 TP01 R15 TP02 R15 TP02 R15 TP02

Depth 0.50 1.50 2.30 0.50 1.50 2.40

COC No / misc

Containers V J T V J T V J T V J T V J T V J T

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

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 21.1 26.2 25.5 <0.1 % PM4/PM0

Moisture Content (% Wet Weight) 7.8 12.6 19.6 17.4 20.8 20.3 <0.1 % PM4/PM0

Hexavalent Chromium
 # <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 mg/kg TM38/PM20

Chromium III 23.8 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
 # 2.3 2.4 4.7 8.4 6.3 7.4 <1.0 % TM22/PM0

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

BusConnects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20
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Client Name: Report : CEN 10:1 1 Batch

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 20/16406

EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18

Sample ID R15 TP01 R15 TP01 R15 TP01 R15 TP02 R15 TP02 R15 TP02

Depth 0.50 1.50 2.30 0.50 1.50 2.40

COC No / misc

Containers V J T V J T V J T V J T V J T V J T

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

Date of Receipt 23/11/2020 23/11/2020 23/11/2020 23/11/2020 23/11/2020 23/11/2020

Dissolved Antimony
 # <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 (A10)
 # <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/PM0

Mercury Dissolved by CVAF
 # <0.0001 <0.0001 <0.0001 0.0001 0.0004 <0.0001 <0.0001 mg/kg TM61/PM0

Total Phenols HPLC <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 mg/l TM26/PM0

Total Phenols HPLC <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg TM26/PM0

Fluoride <0.3 <0.3 0.3 0.4 <0.3 <0.3 <0.3 mg/l TM173/PM0

Fluoride <3 <3 3 4 <3 <3 <3 mg/kg TM173/PM0

Sulphate as SO4
 # 17.4 10.7 8.0 1.3 8.3 13.6 <0.5 mg/l TM38/PM0

Sulphate as SO4
 # 174 107 80 13 83 136 <5 mg/kg TM38/PM0

Chloride
 # 0.8 2.6 2.3 <0.3 0.5 0.6 <0.3 mg/l TM38/PM0

Chloride
 # 8 26 23 <3 5 6 <3 mg/kg TM38/PM0

Dissolved Organic Carbon <2 4 6 5 4 5 <2 mg/l TM60/PM0

Dissolved Organic Carbon <20 40 60 50 40 50 <20 mg/kg TM60/PM0

Total Dissolved Solids
 # 73 114 126 88 95 90 <35 mg/l TM20/PM0

Total Dissolved Solids
 # 730 1139 1261 880 950 900 <350 mg/kg TM20/PM0

BusConnects Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms
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Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced
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Client Name: Report : EN12457_2

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 20/16406

EMT Sample No. 1-3 4-6 7-9 10-12 13-15 16-18

Sample ID R15 TP01 R15 TP01 R15 TP01 R15 TP02 R15 TP02 R15 TP02

Depth 0.50 1.50 2.30 0.50 1.50 2.40

COC No / misc

Containers V J T V J T V J T V J T V J T V J T

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

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 3.57 5.71 3 5 6 <0.02 % TM21/PM24

Sum of BTEX <0.025 <0.025 <0.025 <0.025 <0.025 <0.025
SV 6 - - <0.025 mg/kg 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 mg/kg TM5/PM8/PM16

PAH Sum of 17 3.02 2.21 19.18 62.52 138.68BA 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 mg/kg 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 mg/kg 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 mg/kg 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/PM0

Molybdenum
 # 0.12 0.31 0.56 0.04 0.04 0.09 0.5 10 30 <0.02 mg/kg TM30/PM17

Nickel
 # <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.4 10 40 <0.02 mg/kg TM30/PM17

Lead
 # <0.05 <0.05 <0.05 <0.05 0.10 <0.05 0.5 10 50 <0.05 mg/kg TM30/PM17

Antimony
 # <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 mg/kg 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 mg/kg TM20/PM0

Dissolved Organic Carbon <20 40 60 50 40 50 500 800 1000 <20 mg/kg TM60/PM0

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 - - - l NONE/PM17

Eluate Volume 0.8 0.8 0.8 0.8 0.8 0.8 - - - l NONE/PM17

pH
 # 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 mg/kg TM173/PM0

Sulphate as SO4
 # 174 107 80 13 83 136 1000 20000 50000 <5 mg/kg TM38/PM0

Chloride
 # 8 26 23 <3 5 6 800 15000 25000 <3 mg/kg TM38/PM0

John Duggan

Please see attached notes for all 

abbreviations and acronyms

Inert
Stable Non-

reactive
Hazardous LOD LOR Units

Method

No.

Element Materials Technology

Ground Investigations Ireland

9754-07-20

BusConnects Route 15

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 14



Client Name:

Reference:

Location:

Contact:

Note:

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Date Of 

Analysis
Analysis Result

20/16406 1 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 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 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 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 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 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

R15 TP02

R15 TP02

R15 TP02

R15 TP01

R15 TP01

Sample ID

R15 TP01

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.

Element Materials Technology Asbestos Analysis

Ground Investigations Ireland

20/07/9754

BusConnects Route 15

John Duggan

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



Notification of Deviating Samples

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

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.

Element Materials Technology

9754-07-20

BusConnects Route 15

John DugganContact:

Sample ID

Client Name: Ground Investigations Ireland

Reference:

Location:

No deviating sample report results for job 20/16406

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 8 of 14



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

20/16406

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 HCl (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 .

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.

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.

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.

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

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

blanks.

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.    

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 9 of 14



EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

AA x5 Dilution

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 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.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

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.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 10 of 14



BA x5 Dilution

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced
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EMT Job No: 20/16406

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either 

35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
PM0 No preparation is required. AR

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of 

PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of 

PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts 

dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions using a 

Rapid Trace SPE.

AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts 

dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions using a 

Rapid Trace SPE.

Yes AR Yes

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

TM17
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated 

Biphenyl congeners by GC-MS.
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM20
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination of 

Total Dissolved Solids/Total Solids
PM0 No preparation is required. Yes AR Yes

TM21

Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or 

Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. 

The CO2 generated is quantified using infra-red detection.  Organic Matter (SOM) 

calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
Yes AD Yes

TM22

Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by temperature 

controlled Muffle Furnace (35C-440C).  On request modified ASTM D2974-00 LOI (105C-

440C)

PM0 No preparation is required. Yes AD Yes

Element Materials Technology Method Code Appendix
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EMT Job No: 20/16406

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required. AR Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 

Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: 

SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 

Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: 

SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
Yes AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 

Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: 

SOILS by Modified USEP

PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with water 

in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in 

the ratio.

Yes AR Yes

TM36

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-

elutes with 3-methylpentane if present and therefore can give a false positive. Positive 

MTBE results will be re-run using GC-MS to double check, when requested.

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC 

headspace analysis.
AR Yes

TM36

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-

elutes with 3-methylpentane if present and therefore can give a false positive. Positive 

MTBE results will be re-run using GC-MS to double check, when requested.

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC 

headspace analysis.
Yes AR Yes

TM38

Soluble Ion 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 

(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 

(comparabl

PM0 No preparation is required. Yes AR Yes

TM38

Soluble Ion 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 

(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 

(comparabl

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

Yes AR Yes

TM60

TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR 

detection. Based on the following modified standard methods: USEPA 9060A (2002), 

APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573,  and USEPA 415.1.

PM0 No preparation is required. AR Yes

TM61

Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified 

USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, 

Rev.2, Feb 2007

PM0 No preparation is required. Yes AR Yes

Element Materials Technology Method Code Appendix
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EMT Job No: 20/16406

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42

Modified SCA Blue Book V.12 draft 2017 and  WM3 1st Edition v1.1:2018. Solid samples 

undergo a thorough visual inspection for asbestos fibres prior to asbestos identification 

using TM065.

Yes AR

TM73
Modified US EPA methods 150.1 (1982)  and 9045D Rev. 4 - 2004)  and BS1377-

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

TM89

Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow Injection 

Analyser.  Where WAD cyanides are required a Ligand displacement step is carried out 

before analysis. 

PM45
As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide, 

Sulphide and Thiocyanate analysis.
Yes AR Yes

TM173
Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 9214 - 

340.2 (EPA 1998)
PM0 No preparation is required. AR Yes

NONE No Method Code NONE No Method Code AD Yes

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with water 

in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in 

the ratio.

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with water 

in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in 

the ratio.

AR

NONE No Method Code PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either 

35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
AR

Element Materials Technology Method Code Appendix
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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

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Senior Project Manager

1

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 

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:

Phil Sommerton BSc

Please include all sections of this report if it is reproduced

Catherinestown House

Hazelhatch Road

Newcastle

Co. Dublin

Ireland

John Duggan

4th December, 2020

9754-07-20

Test Report 20/16727 Batch 1

Bus Connect Route 15

27th November, 2020

Final report

Element Materials Technology Environmental UK Limited

Registered in England and Wales

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

Company Registration No: 11371415 1 of 6



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/16727

EMT Sample No. 1

Sample ID R15-CP06

Depth 2.50

COC No / misc

Containers T

Sample Date 24/09/2020

Sample Type Soil

Batch Number 1

Date of Receipt 27/11/2020

Chloride (2:1 Ext BRE)
 # 0.020 <0.002 g/l TM38/PM20

Sulphate as SO4 (2:1 Ext)
 # 0.2184 <0.0015 g/l TM38/PM20

Organic Matter 2.4 <0.2 % TM21/PM24

pH
 # 7.74 <0.01 pH units TM73/PM11

Bus Connect Route 15

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 6



Notification of Deviating Samples

Matrix : Solid

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

20/16727 1 2.50 1 Chloride, 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.

Location: Bus Connect Route 15

Contact: John Duggan

Sample ID

R15-CP06

Element Materials Technology
Client Name: Ground Investigations Ireland

Reference: 9754-07-20

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 3 of 6



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
20/16727

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 HCl (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 .

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.

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.

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.

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

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

blanks.

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.    

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 6



EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

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 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.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

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.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 6



EMT Job No: 20/16727

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM21

Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or 

Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. 

The CO2 generated is quantified using infra-red detection.  Organic Matter (SOM) 

calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
AD Yes

TM38

Soluble Ion 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 

(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 

(comparabl

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

Yes AD Yes

TM73
Modified US EPA methods 150.1 (1982)  and 9045D Rev. 4 - 2004)  and BS1377-

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

Element Materials Technology Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 6 of 6
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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: 

 

• Visit project site to observe existing conditions 

• Carry out 3 No. Trial Pits to a maximum depth of 2.90m BGL 

• Geotechnical & Environmental Laboratory testing  

• Factual Report 
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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. 
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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; 

 

• Topsoil 

• Made Ground 

• Cohesive Deposits 

• 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 TP01 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.   
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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. 
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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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Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Machine : 3T Tracked Excavator

Method : Trial Pit
2.00m (L) x 0.40m (W) x 2.90m (D)

(0.30)

Brown slightly sandy slightly gravelly TOPSOIL with 
occasional rootlets

5.15   0.30

(0.50)

MADE GROUND: Dark brownish grey slightly sandy slightly 
gravelly Clay with some angular to subangular cobbles, 
occasional rootlets and occasional fragments of concrete, 
red brick and wood

4.65   0.80

(0.50)

MADE GROUND: Brown slightly sandy slightly gravelly 
Clay with occasional angular to subangular cobbles, 
rootlets and occasional fragments of wood. 

4.15   1.30

(0.70)

MADE GROUND: Light brown gravelly clayey fine to coarse 
Sand with some angular to subrounded cobbles, occasional 
rootlets and occasional fragments of wood

3.45   2.00

(0.90)

Brownish grey very gravelly fine to coarse SAND with some 
subangular to subrounded cobbles. Gravel is subangular to 
subrounded fine to coarse

2.55   2.90
Complete at 2.90m

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

0.50 B
0.50 ES
0.50 T

1.00 B
1.00 T

1.50 B
1.50 ES

2.00 B
2.00 T

2.50 B
2.50 ES

2.90 B
2.90 T
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Scale (approx) Logged By Figure No.

Machine : 3T Tracked Excavtor

Method : Trial Pit
2.60m (L) x 0.40m (W) x 1.30m (D)

(0.25)
Dark brown slightly sandy slightly gravelly TOPSOIL with 
frequent rootlets

14.14   0.25

(0.25)

Firm brown slightly sandy slightly gravelly CLAY with 
occasional rootlets. Gravel is angular to subrounded fine to 
coarse

13.89   0.50

(0.25)

Stiff brown slightly sandy slightly gravelly CLAY with 
occasional angular to subangular cobbles, occasional 
rootlets and occasional shell fragments. Gravel is angular 
to subrounded fine to coarse13.64   0.75

(0.55)

Very stiff brown slightly sandy gravelly CLAY with some 
angular to subangular cobbles and occasional boulders. 
Gravel is angular to subrounded fine to coarse

Obstruction: Boulders
13.09   1.30

Refusal at 1.30m

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

0.50 B
0.50 ES

1.00 B

1.30 B
1.30 ES
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Bus Connect Detailed Stage 1 Lot 1 
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Ground Investigations Ireland
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Trial Pit

Dimensions

Water
Depth
(m)

Field Records
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Scale (approx) Logged By Figure No.

Machine : 3T Tracked Excavator

Method : Trial Pit
2.50m (L) x 0.40m (W) x 1.80m (D)

(0.25)
Dark brown slightly sandy slightly gravelly TOPSOIL with 
frequent rootlets

  0.25

(1.55)

MADE GROUND: Brown slightly sandy gravelly Clay with 
some angular to subangular cobbles, occasional boulders, 
occasional rootlets and occasional fragments of concrete, 
glass, plastic and red brick

Obstruction: Boulders
  1.80

Refusal at 1.80m

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

0.50 B
0.50 ES

1.00 B

1.50 B
1.50 ES
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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-TP01 2.00 B 5.4 25.8 29 Non Plastic

R14-TP01 2.90 B 6.0 16.0 32 Non Plastic

NMTL Notes : Job ref No. NMTL 3326 GII 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 GII 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
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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
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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 1.5 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-TP01

TL Project Bus Connect Route 14 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 18/11/2020 Depth 2.50m
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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

50.000 93.6

37.500 86.9

28.000 80.6

20.000 71.6

14.000 63.7

10.000 57.0

6.300 49.5

5.000 47.1

3.350 44.1

2.000 37.6

1.180 30.9

0.600 21.7

0.425 17.0

0.300 13.1

0.212 10.3

0.150 8.5

0.063 5.0

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 1.4

0.002 0.7 Sample Description Brown/grey slightly silty very sandy GRAVEL. Project No. NMTL 3326

NM BH/TP No. R14-TP01

TL Project Bus Connect Route 14 GII Project ID-9754-07-20 Sample No. B

Ltd Operator Tzr Checked Nc Approved Bc Date sample tested 18/11/2020 Depth 2.90m
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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-TP03 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 GII Project ID: 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

50.000 100.0

37.500 98.8

28.000 94.6

20.000 93.0

14.000 91.5

10.000 86.9

6.300 81.0

5.000 77.8

3.350 74.9

2.000 68.8

1.180 63.2

0.600 57.6

0.425 55.2

0.300 52.9

0.212 50.6

0.150 48.3

0.063 42.4

0.053 40.2

0.038 36.8

0.019 31.4 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 GII 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 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

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Please include all sections of this report if it is reproduced

Catherinestown House

Hazelhatch Road

Newcastle

Co. Dublin

Ireland

John Duggan

21st October, 2020

9754-07-20

Test Report 20/13792 Batch 1

Bus Connect Route 14

8th October, 2020

Final report

Senior Project Manager

1

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 

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:

Phil Sommerton BSc

Element Materials Technology Environmental UK Limited

Registered in England and Wales

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

Company Registration No: 11371415 1 of 13



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
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 0.50 1.30 0.50 1.30

COC No / misc

Containers V J T V J T V J T V J T

Sample Date 06/10/2020 06/10/2020 06/10/2020 06/10/2020

Sample Type Soil Soil Soil Soil

Batch Number 1 1 1 1

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 2.1 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 5.3 5.4 <0.1 mg/kg TM30/PM15

Nickel
 # 54.3 42.8 44.1 49.7 <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 mg/kg 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 TM5/PM8/PM16

Element Materials Technology
Ground Investigations Ireland

9754-07-20

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 13



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
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 0.50 1.30 0.50 1.30

COC No / misc

Containers V J T V J T V J T V J T

Sample Date 06/10/2020 06/10/2020 06/10/2020 06/10/2020

Sample Type Soil Soil Soil Soil

Batch Number 1 1 1 1

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

>C6-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 TM5/PM8/PM16

>C12-C16
 # <4 <4 <4 <4 <4 mg/kg TM5/PM8/PM16

>C16-C21
 # <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

>C21-C35
 # <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

>C35-C40 <7 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

Total aliphatics C5-40 <26 <26 <26 <26 <26 mg/kg TM5/TM36/PM8/PM12/PM16

>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 TM5/PM8/PM16

Aromatics

>C5-EC7
 # <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg 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 TM5/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 TM5/TM36/PM8/PM12/PM16

Total aliphatics and aromatics(C5-40) <52 <52 98 <52 <52 mg/kg TM5/TM36/PM8/PM12/PM16

>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 ug/kg TM36/PM12

Benzene
 # <5 <5 <5 <5 <5 ug/kg TM36/PM12

Toluene
 # <5 <5 <5 <5 <5 ug/kg TM36/PM12

Ethylbenzene
 # <5 <5 <5 <5 <5 ug/kg TM36/PM12

m/p-Xylene
 # <5 <5 <5 <5 <5 ug/kg TM36/PM12

o-Xylene
 # <5 <5 <5 <5 <5 ug/kg TM36/PM12

PCB 28
 # <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 52
 # <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 101
 # <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 118
 # <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 138
 # <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 153
 # <5 <5 <5 <5 <5 ug/kg TM17/PM8

PCB 180
 # <5 <5 <5 <5 <5 ug/kg TM17/PM8

Total 7 PCBs
 # <35 <35 <35 <35 <35 ug/kg TM17/PM8

Element Materials Technology
Ground Investigations Ireland

9754-07-20

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 13



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
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 0.50 1.30 0.50 1.30

COC No / misc

Containers V J T V J T V J T V J T

Sample Date 06/10/2020 06/10/2020 06/10/2020 06/10/2020

Sample Type Soil Soil Soil Soil

Batch Number 1 1 1 1

Date of Receipt 08/10/2020 08/10/2020 08/10/2020 08/10/2020

Natural Moisture Content 19.5 9.8 12.5 10.8 <0.1 % PM4/PM0

Moisture Content (% Wet Weight) 16.3 8.9 11.1 9.8 <0.1 % PM4/PM0

Hexavalent Chromium
 # <0.3 <0.3 <0.3 <0.3 <0.3 mg/kg TM38/PM20

Chromium III 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/PM0

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

9754-07-20

Element Materials Technology
Ground Investigations Ireland

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 13



Client Name: Report : CEN 10:1 1 Batch
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
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 0.50 1.30 0.50 1.30

COC No / misc

Containers V J T V J T V J T V J T

Sample Date 06/10/2020 06/10/2020 06/10/2020 06/10/2020

Sample Type Soil Soil Soil Soil

Batch Number 1 1 1 1

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 (A10)
 # <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/PM0

Mercury Dissolved by CVAF
 # <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 mg/kg TM61/PM0

Total Phenols HPLC <0.05 <0.05 <0.05 <0.05 <0.05 mg/l TM26/PM0

Total Phenols HPLC <0.5 <0.5 <0.5 <0.5 <0.5 mg/kg TM26/PM0

Fluoride 0.7 0.3 0.4 0.4 <0.3 mg/l TM173/PM0

Fluoride 7 3 4 4 <3 mg/kg TM173/PM0

Sulphate as SO4
 # <0.5 <0.5 0.6 5.8 <0.5 mg/l TM38/PM0

Sulphate as SO4
 # <5 <5 6 58 <5 mg/kg TM38/PM0

Chloride
 # 0.6 <0.3 1.4 3.3 <0.3 mg/l TM38/PM0

Chloride
 # 6 <3 14 33 <3 mg/kg TM38/PM0

Dissolved Organic Carbon 5 2 6 5 <2 mg/l TM60/PM0

Dissolved Organic Carbon 50 20 60 50 <20 mg/kg TM60/PM0

Total Dissolved Solids
 # 83 62 98 87 <35 mg/l TM20/PM0

Total Dissolved Solids
 # 830 620 980 870 <350 mg/kg TM20/PM0

Element Materials Technology
Ground Investigations Ireland

9754-07-20

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 13



Client Name: Report : EN12457_2
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
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 0.50 1.30 0.50 1.30

COC No / misc

Containers V J T V J T V J T V J T

Sample Date 06/10/2020 06/10/2020 06/10/2020 06/10/2020

Sample Type Soil Soil Soil Soil

Batch Number 1 1 1 1

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 mg/kg 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 mg/kg TM5/PM8/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 mg/kg 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 mg/kg 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 mg/kg TM30/PM17

Mercury
 # <0.0001 <0.0001 <0.0001 <0.0001 0.01 0.2 2 <0.0001 mg/kg TM61/PM0

Molybdenum
 # 0.06 0.06 0.10 0.13 0.5 10 30 <0.02 mg/kg TM30/PM17

Nickel
 # <0.02 <0.02 <0.02 <0.02 0.4 10 40 <0.02 mg/kg TM30/PM17

Lead
 # <0.05 <0.05 <0.05 <0.05 0.5 10 50 <0.05 mg/kg TM30/PM17

Antimony
 # <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 mg/kg 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 mg/kg TM20/PM0

Dissolved Organic Carbon 50 20 60 50 500 800 1000 <20 mg/kg TM60/PM0

Mass of raw test portion 0.1092 0.0982 0.1033 0.0997 - - - kg NONE/PM17

Dry Matter Content Ratio 82.2 91.5 86.8 90.3 - - - <0.1 % NONE/PM4

Leachant Volume 0.881 0.892 0.886 0.89 - - - l NONE/PM17

Eluate Volume 0.8 0.8 0.8 0.8 - - - l NONE/PM17

pH
 # 8.26 8.60 8.40 8.59 - - - <0.01 pH units TM73/PM11

Fluoride 7 3 4 4 - - - <3 mg/kg TM173/PM0

Sulphate as SO4
 # <5 <5 6 58 1000 20000 50000 <5 mg/kg TM38/PM0

Chloride
 # 6 <3 14 33 800 15000 25000 <3 mg/kg TM38/PM0

Element Materials Technology
Ground Investigations Ireland

9754-07-20

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

Inert
Stable Non-

reactive
Hazardous LOD LOR Units

Method

No.

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



Client Name:
Reference:
Location:
Contact:

Note:

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Date Of 

Analysis
Analysis Result

20/13792 1 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 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 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 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

John Duggan

Element Materials Technology Asbestos Analysis

Ground Investigations Ireland

20/07/9754

Bus Connect Route 14

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.

Sample ID

R14-TP03

R14-TP03

R14-TP04

R14-TP04

QF-PM 3.1.15 v10 Please include all sections of this report if it is reproduced 7 of 13



Notification of Deviating Samples

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

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.

Contact:

Sample ID

Client Name: Ground Investigations Ireland

Reference:
Location:

No deviating sample report results for job 20/13792

Element Materials Technology

9754-07-20

Bus Connect Route 14

John Duggan

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 8 of 13



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

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.

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.

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

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

blanks.

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.    

WATERS

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

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 HCl (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.

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.

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
20/13792

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. 

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 9 of 13



EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

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.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

ISO17025 (UKAS Ref No. 4225) accredited - UK.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

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 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

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 10 of 13



EMT Job No: 20/13792

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either 

35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
PM0 No preparation is required. AR

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of 

PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination of 

PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts 

dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions using a 

Rapid Trace SPE.

AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the solvent extracts 

dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions using a 

Rapid Trace SPE.

Yes AR Yes

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

TM17
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated 

Biphenyl congeners by GC-MS.
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM20
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination of 

Total Dissolved Solids/Total Solids
PM0 No preparation is required. Yes AR Yes

TM21

Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or 

Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. 

The CO2 generated is quantified using infra-red detection.  Organic Matter (SOM) 

calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
Yes AD Yes

TM22

Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by temperature 

controlled Muffle Furnace (35C-440C).  On request modified ASTM D2974-00 LOI (105C-

440C)

PM0 No preparation is required. Yes AD Yes

Element Materials Technology Method Code Appendix
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EMT Job No: 20/13792

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required. AR Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 

Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: 

SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 

Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: 

SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
Yes AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 1994; 

Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 11885:2009: 

SOILS by Modified USEP

PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with water 

in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in 

the ratio.

Yes AR Yes

TM36

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-

elutes with 3-methylpentane if present and therefore can give a false positive. Positive 

MTBE re

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC 

headspace analysis.
AR Yes

TM36

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-

elutes with 3-methylpentane if present and therefore can give a false positive. Positive 

MTBE re

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for GC 

headspace analysis.
Yes AR Yes

TM38

Soluble Ion 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 

(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 

(comparabl

PM0 No preparation is required. Yes AR Yes

TM38

Soluble Ion 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 

(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 

(comparabl

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

Yes AR Yes

TM60

TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR 

detection. Based on the following modified standard methods: USEPA 9060A (2002), 

APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573,  and USEPA 415.1.

PM0 No preparation is required. AR Yes

TM61

Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified 

USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, 

Rev.2, Feb 2007

PM0 No preparation is required. Yes AR Yes

Element Materials Technology Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 12 of 13



EMT Job No: 20/13792

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42

Modified SCA Blue Book V.12 draft 2017 and  WM3 1st Edition v1.1:2018. Solid samples 

undergo a thorough visual inspection for asbestos fibres prior to asbestos identification 

using TM065.

Yes AR

TM73
Modified US EPA methods 150.1 (1982)  and 9045D Rev. 4 - 2004)  and BS1377-

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

TM89

Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow Injection 

Analyser.  Where WAD cyanides are required a Ligand displacement step is carried out 

before analysis. 

PM45
As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide, 

Sulphide and Thiocyanate analysis.
Yes AR Yes

TM173
Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 9214 - 

340.2 (EPA 1998)
PM0 No preparation is required. AR Yes

NONE No Method Code NONE No Method Code AD Yes

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with water 

in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in 

the ratio.

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with water 

in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is included in 

the ratio.

AR

NONE No Method Code PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either 

35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
AR

Element Materials Technology Method Code Appendix
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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

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Senior Project Manager

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. 

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

Please include all sections of this report if it is reproduced

Catherinestown House

Hazelhatch Road

Newcastle

Co. Dublin

Ireland

John Duggan

5th November, 2020

9754-07-20

Test Report 20/14655 Batch 1

Bus Connect Route 14

23rd October, 2020

Final report

Element Materials Technology Environmental UK Limited

Registered in England and Wales

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

Company Registration No: 11371415 1 of 14



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/14655

EMT Sample No. 1-3 4-6 7-9

Sample ID R14-TP01 R14-TP01 R14-TP01

Depth 0.50 1.50 2.50

COC No / misc

Containers V J T V J T V J T

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

Sample Type Soil Soil Soil

Batch Number 1 1 1

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 <0.5 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 1.5 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 TM4/PM8

Acenaphthylene <0.03 <0.03 <0.03 <0.03 mg/kg TM4/PM8

Acenaphthene
 # <0.05 <0.05 <0.05 <0.05 mg/kg TM4/PM8

Fluorene
 # <0.04 <0.04 <0.04 <0.04 mg/kg TM4/PM8

Phenanthrene
 # 0.33 0.04 <0.03 <0.03 mg/kg TM4/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 TM4/PM8

Pyrene
 # 0.65 0.06 0.04 <0.03 mg/kg TM4/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 TM4/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 TM5/PM8/PM16

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 14



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/14655

EMT Sample No. 1-3 4-6 7-9

Sample ID R14-TP01 R14-TP01 R14-TP01

Depth 0.50 1.50 2.50

COC No / misc

Containers V J T V J T V J T

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

Sample Type Soil Soil Soil

Batch Number 1 1 1

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 TM5/PM8/PM16

>C12-C16
 # <4 <4 <4 <4 mg/kg TM5/PM8/PM16

>C16-C21
 # <7 <7 <7 <7 mg/kg TM5/PM8/PM16

>C21-C35
 # 22 <7 <7 <7 mg/kg TM5/PM8/PM16

>C35-C40 <7 <7 <7 <7 mg/kg TM5/PM8/PM16

Total aliphatics C5-40 <26 <26 <26 <26 mg/kg TM5/TM36/PM8/PM12/PM16

>C6-C10 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>C10-C25 <10 <10 <10 <10 mg/kg TM5/PM8/PM16

>C25-C35 26 <10 <10 <10 mg/kg TM5/PM8/PM16

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

>EC8-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 TM5/PM8/PM16

>EC12-EC16
 # <4 <4 <4 <4 mg/kg TM5/PM8/PM16

>EC16-EC21
 # 10 <7 <7 <7 mg/kg TM5/PM8/PM16

>EC21-EC35
 # 77 <7 <7 <7 mg/kg TM5/PM8/PM16

>EC35-EC40 10 <7 <7 <7 mg/kg TM5/PM8/PM16

Total aromatics C5-40 97 <26 <26 <26 mg/kg TM5/TM36/PM8/PM12/PM16

Total aliphatics and aromatics(C5-40) 97 <52 <52 <52 mg/kg TM5/TM36/PM8/PM12/PM16

>EC6-EC10
 # <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12

>EC10-EC25 32 <10 <10 <10 mg/kg TM5/PM8/PM16

>EC25-EC35 64 <10 <10 <10 mg/kg TM5/PM8/PM16

MTBE
 # <5 <5 <5 <5 ug/kg TM36/PM12

Benzene
 # <5 <5 <5 <5 ug/kg TM36/PM12

Toluene
 # <5 <5 <5 <5 ug/kg TM36/PM12

Ethylbenzene
 # <5 <5 <5 <5 ug/kg TM36/PM12

m/p-Xylene
 # <5 <5 <5 <5 ug/kg TM36/PM12

o-Xylene
 # <5 <5 <5 <5 ug/kg 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

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 14



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/14655

EMT Sample No. 1-3 4-6 7-9

Sample ID R14-TP01 R14-TP01 R14-TP01

Depth 0.50 1.50 2.50

COC No / misc

Containers V J T V J T V J T

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

Sample Type Soil Soil Soil

Batch Number 1 1 1

Date of Receipt 23/10/2020 23/10/2020 23/10/2020

Natural Moisture Content 22.6 11.9 3.7 <0.1 % PM4/PM0

Moisture Content (% Wet Weight) 18.5 10.7 3.6 <0.1 % PM4/PM0

Hexavalent Chromium
 # <0.3 <0.3 <0.3 <0.3 mg/kg TM38/PM20

Chromium III 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 2.5 <1.0 <1.0 % TM22/PM0

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

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 14



Client Name: Report : CEN 10:1 1 Batch
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/14655

EMT Sample No. 1-3 4-6 7-9

Sample ID R14-TP01 R14-TP01 R14-TP01

Depth 0.50 1.50 2.50

COC No / misc

Containers V J T V J T V J T

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

Sample Type Soil Soil Soil

Batch Number 1 1 1

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 TM30/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 TM30/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 TM30/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/PM0

Mercury Dissolved by CVAF
 # <0.0001 <0.0001 <0.0001 <0.0001 mg/kg TM61/PM0

Total Phenols HPLC <0.05 <0.05 <0.05 <0.05 mg/l TM26/PM0

Total Phenols HPLC <0.5 <0.5 <0.5 <0.5 mg/kg TM26/PM0

Fluoride <0.3 <0.3 <0.3 <0.3 mg/l TM173/PM0

Fluoride <3 <3 <3 <3 mg/kg TM173/PM0

Sulphate as SO4
 # <0.5 <0.5 <0.5 <0.5 mg/l TM38/PM0

Sulphate as SO4
 # <5 <5 <5 <5 mg/kg TM38/PM0

Chloride
 # <0.3 <0.3 <0.3 <0.3 mg/l TM38/PM0

Chloride
 # <3 <3 <3 <3 mg/kg TM38/PM0

Dissolved Organic Carbon 3 <2 7 <2 mg/l TM60/PM0

Dissolved Organic Carbon 30 <20 70 <20 mg/kg TM60/PM0

Total Dissolved Solids
 # 58 43 <35 <35 mg/l TM20/PM0

Total Dissolved Solids
 # 580 430 <350 <350 mg/kg TM20/PM0

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 14



Client Name: Report : EN12457_2
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/14655

EMT Sample No. 1-3 4-6 7-9

Sample ID R14-TP01 R14-TP01 R14-TP01

Depth 0.50 1.50 2.50

COC No / misc

Containers V J T V J T V J T

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

Sample Type Soil Soil Soil

Batch Number 1 1 1

Date of Receipt 23/10/2020 23/10/2020 23/10/2020

Solid Waste Analysis

Total Organic Carbon
 # 3.11 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 TM5/PM8/PM16

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/PM0

Molybdenum
 # 0.03 0.06 0.03 0.5 10 30 <0.02 mg/kg 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 0.5 10 50 <0.05 mg/kg TM30/PM17

Antimony
 # <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/PM0

Dissolved Organic Carbon 30 <20 70 500 800 1000 <20 mg/kg TM60/PM0

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 - - - l NONE/PM17

Eluate Volume 0.8 0.85 0.8 - - - l NONE/PM17

pH
 # 8.36 8.51 8.97 - - - <0.01 pH units TM73/PM11

Fluoride <3 <3 <3 - - - <3 mg/kg TM173/PM0

Sulphate as SO4
 # <5 <5 <5 1000 20000 50000 <5 mg/kg TM38/PM0

Chloride
 # <3 <3 <3 800 15000 25000 <3 mg/kg TM38/PM0

John Duggan

Please see attached notes for all 

abbreviations and acronyms

Inert
Stable Non-

reactive
Hazardous LOD LOR Units

Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

Bus Connect Route 14

QF-PM 3.1.17 v3

Please include all sections of this report if it is reproduced
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Client Name:
Reference:
Location:
Contact:

Note:

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Date Of 

Analysis
Analysis Result

20/14655 1 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 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 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

R14-TP01

R14-TP01

Sample ID

R14-TP01

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.

Element Materials Technology Asbestos Analysis

Ground Investigations Ireland

20/07/9754

Bus Connect Route 14

John Duggan

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



Notification of Deviating Samples

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

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.

Element Materials Technology

9754-07-20

Bus Connect Route 14

John DugganContact:

Sample ID

Client Name: Ground Investigations Ireland

Reference:
Location:

No deviating sample report results for job 20/14655

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 8 of 14



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
20/14655

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 HCl 

(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 .

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.

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.

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.

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

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

blanks.

QF-PM 3.1.9 v34

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.    

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced
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EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

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 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.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

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.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced
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EMT Job No: 20/14655

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at 

either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
PM0 No preparation is required. AR

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination 

of PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM4
Modified USEPA 8270D v5:2014 method for the solvent extraction and determination 

of PAHs by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable 

Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the 

solvent extracts dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions 

using a Rapid Trace SPE.

AR Yes

TM5

Modified 8015B v2:1996 method for the determination of solvent Extractable 

Petroleum Hydrocarbons (EPH) within the range C8-C40 by GCFID. For waters the 

solvent extracts dissolved phase plus a sheen if present.

PM8/PM16

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required/Fractionation into aliphatic and aromatic fractions 

using a Rapid Trace SPE.

Yes AR Yes

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

TM17
Modified US EPA method 8270D v5:2014. Determination of specific Polychlorinated 

Biphenyl congeners by GC-MS.
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM20
Modified BS 1377-3:1990/USEPA 160.1/3 (TDS/TS: 1971) Gravimetric determination 

of Total Dissolved Solids/Total Solids
PM0 No preparation is required. Yes AR Yes

TM21

Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or 

Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of 

oxygen. The CO2 generated is quantified using infra-red detection.  Organic Matter 

(SOM) calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
Yes AD Yes

TM22

Modified BS1377-3:1990 Gravimetric determination of Loss on Ignition by 

temperature controlled Muffle Furnace (35C-440C).  On request modified ASTM 

D2974-00 LOI (105C-440C)

PM0 No preparation is required. Yes AD Yes

Element Materials Technology Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 12 of 14



EMT Job No: 20/14655

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required. AR Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 

1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 

11885:2009: SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 

°C. Samples containing asbestos are not dried and ground.
AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 

1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 

11885:2009: SOILS by Modified USEP

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 

°C. Samples containing asbestos are not dried and ground.
Yes AD Yes

TM30

Determination of Trace Metals by ICP-OES (Inductively Coupled Plasma – Optical 

Emission Spectrometry): WATERS by Modified USEPA Method 200.7, Rev. 4.4, 

1994; Modified EPA Method 6010B, Rev.2, Dec 1996; Modified BS EN ISO 

11885:2009: SOILS by Modified USEP

PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with 

water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is 

included in the ratio.

Yes AR Yes

TM36

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-elutes with 3-methylpentane if present and therefore can give a false 

positive. Positive MTBE results will be re-run using GC-MS to double check, when 

requested.

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for 

GC headspace analysis.
AR Yes

TM36

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-elutes with 3-methylpentane if present and therefore can give a false 

positive. Positive MTBE results will be re-run using GC-MS to double check, when 

requested.

PM12
Modified US EPA method 5021A v2:2014. Preparation of solid and liquid samples for 

GC headspace analysis.
Yes AR Yes

TM38

Soluble Ion 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 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 

1993 (comparabl

PM0 No preparation is required. Yes AR Yes

TM38

Soluble Ion 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 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 

1993 (comparabl

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium 

hydroxide to soil for hexavalent chromium using a reciprocal shaker.

Yes AR Yes

TM60

TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR 

detection. Based on the following modified standard methods: USEPA 9060A 

(2002), APHA SMEWW 5310B:1999 22nd Edition, ASTM D 7573,  and USEPA 

415.1.

PM0 No preparation is required. AR Yes

TM61

Determination of Mercury by Cold Vapour Atomic Fluorescence - WATERS: Modified 

USEPA Method 245.7, Rev 2, Feb 2005. SOILS: Modified USEPA Method 7471B, 

Rev.2, Feb 2007

PM0 No preparation is required. Yes AR Yes

Element Materials Technology Method Code Appendix
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EMT Job No: 20/14655

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM65 Asbestos Bulk Identification method based on HSG 248 First edition (2006) PM42

Modified SCA Blue Book V.12 draft 2017 and  WM3 1st Edition v1.1:2018. Solid 

samples undergo a thorough visual inspection for asbestos fibres prior to asbestos 

identification using TM065.

Yes AR

TM73
Modified US EPA methods 150.1 (1982)  and 9045D Rev. 4 - 2004)  and BS1377-

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

TM89

Modified USEPA method OIA-1667 (1999). Determination of cyanide by Flow 

Injection Analyser.  Where WAD cyanides are required a Ligand displacement step 

is carried out before analysis. 

PM45
As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide, 

Sulphide and Thiocyanate analysis.
Yes AR Yes

TM173
Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 9214 

- 340.2 (EPA 1998)
PM0 No preparation is required. AR Yes

NONE No Method Code NONE No Method Code AD Yes

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with 

water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is 

included in the ratio.

NONE No Method Code PM17

Modified method BS EN12457-2:2002 As received solid samples are leached with 

water in a 10:1 water to soil ratio for 24 hours, the moisture content of the sample is 

included in the ratio.

AR

NONE No Method Code PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at 

either 35°C or 105°C. Calculation based on ISO 11465:1993(E) and BS1377-2:1990.
AR

Element Materials Technology Method Code Appendix
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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

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Senior Project Manager

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. 

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

Please include all sections of this report if it is reproduced

Catherinestown House

Hazelhatch Road

Newcastle

Co. Dublin

Ireland

John Duggan

17th November, 2020

9754-07-20

Test Report 20/15510 Batch 1

Bus Connect Route 14

9th November, 2020

Final report

Element Materials Technology Environmental UK Limited

Registered in England and Wales

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

Company Registration No: 11371415 1 of 7



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/15510

EMT Sample No. 1

Sample ID R14-TP01

Depth 2.00

COC No / misc

Containers T

Sample Date 21/10/2020

Sample Type Soil

Batch Number 1

Date of Receipt 09/11/2020

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

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 7



Notification of Deviating Samples

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

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.

Element Materials Technology

9754-07-20

Bus Connect Route 14

John DugganContact:

Sample ID

Client Name: Ground Investigations Ireland

Reference:
Location:

No deviating sample report results for job 20/15510

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 3 of 7



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
20/15510

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 HCl 

(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 .

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.

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.

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.

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

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

blanks.

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 7



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.    

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 7



EMT Job No.:

Measurement Uncertainty

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

>>

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

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 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.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

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.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

QF-PM 3.1.9 v34

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 7



EMT Job No: 20/15510

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM21

Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or 

Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of 

oxygen. The CO2 generated is quantified using infra-red detection.  Organic Matter 

(SOM) calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
AD Yes

TM38

Soluble Ion 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 (Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 

1993 (comparabl

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium 

hydroxide to soil for hexavalent chromium using a reciprocal shaker.

Yes AD Yes

TM73
Modified US EPA methods 150.1 (1982)  and 9045D Rev. 4 - 2004)  and BS1377-

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

Element Materials Technology Method Code Appendix
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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

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Senior Project Manager

1

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 

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:

Phil Sommerton BSc

Please include all sections of this report if it is reproduced

Catherinestown House

Hazelhatch Road

Newcastle

Co. Dublin

Ireland

John Duggan

4th December, 2020

9754-07-20

Test Report 20/16726 Batch 1

Bus Connect Route 14

27th November, 2020

Final report

Element Materials Technology Environmental UK Limited

Registered in England and Wales

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

Company Registration No: 11371415 1 of 6



Client Name: Report : Solid
Reference:
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:
EMT Job No: 20/16726

EMT Sample No. 1

Sample ID R14-TP03

Depth 1.00

COC No / misc

Containers T

Sample Date 06/10/2020

Sample Type Soil

Batch Number 1

Date of Receipt 27/11/2020

Chloride (2:1 Ext BRE)
 # 0.009 <0.002 g/l TM38/PM20

Sulphate as SO4 (2:1 Ext)
 # 0.0200 <0.0015 g/l TM38/PM20

Organic Matter 1.1 <0.2 % TM21/PM24

pH
 # 8.56 <0.01 pH units TM73/PM11

Bus Connect Route 14

John Duggan

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology
Ground Investigations Ireland

9754-07-20

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 6



Notification of Deviating Samples

Matrix : Solid

EMT

Job

 No.

Batch Depth

EMT 

Sample 

No.

Analysis Reason

20/16726 1 1.00 1 Chloride, 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.

Location: Bus Connect Route 14

Contact: John Duggan

Sample ID

R14-TP03

Element Materials Technology
Client Name: Ground Investigations Ireland

Reference: 9754-07-20

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 3 of 6



EMT Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
20/16726

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 HCl (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 .

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.

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.

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.

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

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

blanks.

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.    

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 6



EMT Job No.:

Measurement Uncertainty

# 

SA

B
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M
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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 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.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa

Indicates analyte found in associated method blank.

Dilution required.

MCERTS accredited.

Not applicable

No Asbestos Detected.

None Detected (usually refers to VOC and/SVOC TICs).

No Determination Possible

Calibrated against a single substance

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

Results expressed on as received basis.

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

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.

Samples are dried at 35°C ±5°C

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

Outside Calibration Range

Matrix Effect

No Fibres Detected

AQC Sample

Blank Sample

Client Sample

Trip Blank Sample

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 6



EMT Job No: 20/16726

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM21

Modified BS 7755-3:1995, ISO10694:1995 Determination of Total Organic Carbon or 

Total Carbon by combustion in an Eltra TOC furnace/analyser in the presence of oxygen. 

The CO2 generated is quantified using infra-red detection.  Organic Matter (SOM) 

calculated as per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
AD Yes

TM38

Soluble Ion 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 

(Rev.2 1993), Nitrite 354.1 (1971), Hex Cr 7196A (1992), NH4+ 350.1 (Rev.2 1993 

(comparabl

PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

Yes AD Yes

TM73
Modified US EPA methods 150.1 (1982)  and 9045D Rev. 4 - 2004)  and BS1377-

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

Element Materials Technology Method Code Appendix
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c't T 1.7 
1.1 iN lu t-N CO., (IRELAND) 

SOIL INVESTIGATION 
kiv IV. 511115 

BORING RECORD 
CiC Cramptons, Limited. 

Ai No. 4. 

nor Ove, Arup & Partners. 

,dress Hammersmith Works, Ballsbridge. 

Commenced 28/10/61+. 

of Boring Shell & Auger. 

nd Level 
2:1_ 

O.D. 
" 

r Struck (1) 12'0" 10u (2) 

ling Water Level 

rks 

(3) 

BOREHOLE No 

Order No. 

Boring Completed28/10/64. 

Diameter of Borehole 154 ins. 

Description of Strata 
yvnth 

Ilona To 
Iruanebb 

Samples 

Ref No. Type Depth 

Silty Sand. 
7 

'ir lack boulder 

.1.1.514 

Olt 
25101, 

ilf 

1110 

1215_4 

12355 15' 04-16 '6" 

oaras-bagdor. gamposept.,,,, 

*6.....,44. 
U Undisturbed Sample D - Large Dish,. oed Sample - Jar Sample 

ed by : 

This form to be returned to Head Office Immediately the borehole is completed. 

L 

Date: Driller's Signature: 

W - Water Sample 

Date: 

LID. 

:la,- 

fit 

l 

5101i 

J 

n 

0" 1.t! r` 
- 3 

14" . 
: . 

r-, 

R263



Crampt ons 

PP.1271T TIO-0 TM") 'zi-T,,UT,T0,. su 115 

BoRrEpv 6. 
. ; 

Of I4-^%at,...i.SIX.04.41-4-4.10'; tOp061!6%"0*0 
(:)4, test: -Hesa.ee/Solid Cone 

1-ole "Blowing": 4.ee/Vo 
sample recovered: 'fts/No 

,,,ta level at time 
of test: 

vletration 

NIL. 
Blows per 3" 

013" 
2 

1311 0161 1 

2 

1 0" 2 
-131 1 

3tt 116" 3 
119,.1 

2 10,!1 

pt' cftc-; .0.0.000 -top.:07.0 1,1.4.1 

of test: }ii,!!x-sl-oe/Solid 
1,o1c "B:ciT'ng": 4.3c/Po 

1%;c:ricred: Y.e.s/Po 
ter,11'1 at time 

NIL. __-----____ 
-0 Blows per 3" 

8 01-If 
.1.011110.1006 

Dept" of test- - to 
Type: of test: Hollow s'-oe/Solid Cone 
Is 1-ole "Blowing"L Yes/No 
Was sample recovered: Yes/No 
Water level at time 

of test: 

Penetration Blows per 3" 

0'0" 

139 o?6,0 

0'6" 0'9" 

059:1 110" .......... 
'I, I 113%, 

116" 

116 

210" 
Dept'- of test:.. 
Type of test: Hollow 
Is ,ole "Blowing": 
Was sample recovered: 
Water sample at time 

of test: 

To 
W-oe/Polid cone 

Yes/Y0 
Yes/No 

Penetration Blows per 3" 
cop 
0 

;:*-;!= 

5 
7 

21 
0161 - 

ns-11 
- 

0160 
019" 

73" 

16 
4 

113" 
_ 116" 

1 116" 
F""- 2 

(. te0V+4; 0 0000000' tot, 00* 
).6 of .test, -Holim-a4uo Solid 

(JJ.c "BlowinFl: No 
sample recovered: ae/No 
r nt tine 

.91.4: test 4 1 
1..111411r... 

cone 

_ 1191 

ly- .- 210" ' 

i Dept' of test o*es000 .... '; . to 
1 Typ15 of test. Hollow W-oeilolid 

-i--- 

i Is '-ole "Blowing": fes/No 
I Was .riple r7'eovered: Yes/No 
1 Wnteilevel L'.. time 

-.... 
. k of test: 

i Penetration Blows per 3" 

zone- 
I 

Blows per 3" 

5 

13 
21 
30 

0 10 ,F 313" 

t 013n 01-6P 

W6'1 

0' 3 011 

1 "71 

57 13:1 116" 1,..91 
. 

-- .. 

1.o be completed and returned wit 9 Boring immediately after completion of 
le in Vic" ter ts 1-ave been madej 

179" 

Dct,. Driller 

0.irealre, 

3 

), 

NO: 

.,-12- 

.1"; 
'' o .., 

6 

- 
........ f 

16" 

=91, 

_ 

Aft _ 

- 

c 

.tic"'. -,,, 
0.1.3" 4- 

013" 

W.* 

. 

.7, 

r 

.1 

I 

, 09 - 

:Lt 
15 :01 

1 tyl 
1 

. 

NIL. 

'11 

. 
., 

2101 

. 

. . _.. . . 

" 
. .. 

on 

- 

7 0,9" 
. . 

- 

,- .. 

! - 

1 

1 

! 

. 

. . . 

. 

, 

1 ... 

' - 

i 

..- 

i 

/ 1'4 
! .. 399" 

17 ' 
A 

En 

! 

- 

!!!! 

! 

,.-vel 

i 

, 0'9" 
.., 

. . .. . . 

VW' - " ' 

1't, , 
' . 

2,,:s 
' 1 

. 
. . ... 

. , 

! ,..',4 
' 

1 - 

.. , . e.e. 

R263



 THE CEMENTATION CO., (IRELAND) LTD. 
SOIL INVESTIGATION to, 5h114 

BORING RECORD 
b!\ITRACf 

rport 

cd for 

Cramptons, Limited. 

3. 

Ove, Arup & Ptns. 

BOREHOLE Not, 

Order No. 

. Address Hammersmith Works, Ballsbridge. 

orir4; Commenced 30/10/64. Boring Completed 31/10/64 

,.pe of Boring Shell & Auger. Diameter of Borehole 15. ins. 

around Level O.D. 

later Struck (I) (2) (3) 

tanding Water Level 

emarks Dry Borehol. 

Description of Strata 

Concrete and filling. 

Depth 

From r- To 
1 

Samples 
Thickness 

Ref No. Type Depth 

'0" 

sand and gravel." 

Gravel. 

51 oft 

10'0" 5'0" 2360 

2361 
'0" 5'0" 2362 

Firm black boulder clay. 

Boulders. 

3 

It 
)2363 

25'0" 10'0" 1.2364 

! 0" 
-3.5 25'6" 6" 

6" 

10'0"-11'6" 
15'0"-16'6" 

20'O'L'2.1 '63 
25'0" 

de: U - Undisturbed Sample D - Large Disturbed Sample J-Jar Sample W - Water Sample 

iecked by : Date: Driller's Signature: Date: 

This form to be returned to Head Office immediately the borehole is completed. 

- 

a 

slemN 
1, 

I J 

7 c 

El: 

1.--' 9 

0 
5 

J 
,)'0. 

. 
, 

.. -. CY 
3 

- 

J 
J 

'! '' 

.- _ -- 
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ca-ampt ans. 
. . .. . ......... 

PEnTZ'TIOP TT;TS i="5_71. tAm \D!' SLI 114 

130R7E0L7 NO: 19.. 

51 on - 
4 - n 61 6U 

. , t, of- ,,,,,---.._,....e._*3....,-... - - to ...... * 

H-oe/Solid Cone 
"Blowing": 4.e.o/ro 

.4qmple recovered: Yea/No 

r level at time 
of test: NIL. 

............. 

latration 

15' O't l66 Dept" of ........ .... 0.0011 
Type of test: gelIow-W.0e/lolid Cone 
Is 'sale "Blowing"L -4es/ro 
Was sample recovered: 
Water level level level level at tine 

of test: 

Blows per 3" 

oc3" 
' 3 

016" 3 

2 

3 
3 

, 

(:,. 

7099 

2.71T 

07.. 1 0 
III 

3 

06000.- t00.:" 0-4 004 
'.; of t,6t: He'/Said 

Jr "F,:.o-wing": Ya3/No 
7Th '.;e7t7C2ed: Ye04's Yes 

:.o Itle, at time 

,.....e.,i,...1.. -------111b 
t ..C2 

Penetration Blows per 3" 

010' . 0'3" 

ot3n - 016" 8 

1 01611 

W93 

1 if0" 

I 1'3" 

ito! 11941 

210 

Type of test: 

0'9" 13 

110" 20 
...... 

18 

:- 116" 27 

Dap6,- of To.:7277T-7-T 
HelIew-sA.oe/olid cone 

1 I -sole "Blowing": Yea/No 
Was sample recovered: Yes/No 
Water sample at time 

of test. 
Blows per 34 1 Penetration 

NILL 
Blows er 3" 

2 3fG9 

If 0139 

017p 
9 

7 
12 

10 
.0. 

WK.:1 

it ? t_11 .62 
Q1611 Refu,sal , 0190 

*Itcy"! :1131 

-. 1'6" 

11 t'? 1 9 tt 00 

17("". 21011 

Dept'- of test ..... ***410 to A 

of test: irti+3-ov-z6eo Solid cone I Type of test: Hollow sLoePolid cone 
ale "Blowing": 
Emnple recovered: Yes/No- 

et time 
.2e.set NIL 

I..- u ^ o s 01_ "Blowin": Yes/No 
Was sample recovered: Yes/No 
Waterlevel a+ time 

of test: 

Blws-r-r 

1.5 
23 

II Penetration 

.,. 0'3" 

- 0-1.6P 

Blows per 3" 

0!61 4, 01911 

0 5.10" 

45 
37 

;131/ 

I 

1'61 

.1 116" 
tat f 9:1 

2 lo 
fort o be completed and returned wit9 Boring immediately after completion of 

hore'-ole in tests "ave been made. 

pat00.00...1e0000100 Driller."... ........ * 

... 

t 

, 

1 

to 

NIL. 

0190 

5 

- 
... 

- 7,_;on T 
i 

i 3!I 

It - 

- 
i 

1v7.,q- . 

i test:Z710:........ 

I 

1 

t 

---- 

1130 

0!61 
- 

- 

IN 

.. 

OlY : 31 

7111,/ 
...1. 

7747"t:r,2 2111,00*90c- t021:ato. ... 

level 

. 

" t ̀.7 
0,00 

: 

40 - 
" t-1.:41 

` I 
.1. 1.). 

, 9 I 
t 

te-ict. 

0.0.01.0 

7 Itt, eAST:s.RESWAISSN'S'77".., 

' 

.4 

of:test: 
, 

S Yosilda-. 

, - 

, .. - . .... 
. . . . . .. .. . . 

. . 

- 

. . 

. 

.................... 

- 
. 

. . 

1131 

- 

s 

-4es, No 1 

? : 

-e:-OT6," f 2'5" ..._ 
- __ 

................. 

. 

I 

. 
! 

i tIDatn, 

' 1 
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THE CEMENTATION CO., (IRELAND) LTD. 
SOIL INVESTIGATION S 13: 54113 

BORING RECORD 
ITRACT Cramptons, Limited. BOREHOLE No. 4. 

t No. 2 Order No. 

:d for Ove Arup & Partners. 

Ad.1tess Hammersmith Works, Pembroke Road. 

ug Cor..oenced 26/10/64. 

of Boring Shell & Auger. 

and Level O.D. 

Struck (1) (2) 

Sing Water Level 

arks Dry Lorehole. 

(3) 

Boring Completed 27/10/64 

Diameter of Borehole 1.9n ins. 

Description of Strata 

to and filling. 

Very soft silty sand. 

Firm black boulder 
clay. 

Depth 

I om To 

Samples 

Ref No. Type Depth 

123 52 s 15,0"-1616" 
1235 u 10"-21'6" 

U --Undisturbed Sample D- Large Disturbed Sample 

by : 

J - Jar Sample 

Date: Driller's Signature: 

This forrr "fir - 

W - Water Sample 

Date: 

' 

r 

I 

-/ N 

IThickness 

3'0' 

9 ' 0" 

0". 

leas 11., rsNernad 

1 

3 

-.3 'I:r. 
. 72'0° 

3.2'0.0_.---. : 25'00 1110' 

,---, 

77 

R263



P7 TT',ST T17::MTT°. 

test: 2-1Ie.w....0.1.,e/Solid Cone 

"Blowing": Y.o$A10 

7,2ple recovered: 4-e.e/No 

level at time 

of test: 

....................... 
_ 

-,trltion 

Ot3H 

c?9!? 

,, ' 

....., 113' i 

la61 

Blows per 3" 

10 

20 
3.1- 

12 

12 

tmv \O 514U3 

BOTTOIR 

Dept- of to 
Typ'6 of test: Hollow sl-os/Solid Cone 
Is '-ole "Blowinel, Yes/No 
Was sample recovered: Yes/No 
Water level at time 

of test: 

Penetration 

0'0" 7. 013" 

Blows per 3" 

0'3" 016n 

ot6" 

0 $ 

i 

I 

- 1;0 i 1,6 P - 

110" 

110" :- 1,3° 

, 1 

- 1 1109- 

1,6" 

lt9tt 

21+0 ric: Dept,- of test: 

of t.a.: Ho-IaL-ce/Solid Pip16 of test: 

;. 

Hollow 

I 
is ,ole "Blowing": 

cone 

vqs sample recovered. 
water sample at time 

of test. 

Penetration Blows 

a Oti 

Yes/No 
:ec.7,vcred: Yes /No 

r Jr v.'. at time 
1ZI. (4,4: 

Blows per 3" 

23 
40 

096:1 

M - Cr-in 

too .1.10.01111. 

otyi 096ft 

096:1 0 991 

Refusal. 

Ci 4000g040000 t0000000*04 
cf test: Hollow el-eq/Solid cone 

-01,1 "Bic:wing": Yes No 
nan.-die recoverei: Yes/No 

u'- w. nt time, 
__intent 

T 
Blows per 3" 

...... 
U, 

p 

1 

t 

1. - 210" 

Dept" of test ..... to ..... 
Ty0 of test: Hollow 3LoeNlid cone 
Is 1-ole "Blowing": Yes/No 
Was sample recovered: Yes/No 
Waterlevel a time 

of test, 
OPOIMO nION.M11.111.1.20. 

Penetration Blo/F per 3" 
0i011-77-3,3U 
015" cy ei 
0.;6" 0?9" 

o 

173'1 

: ;1 " 9-9 1.16t1 

3. 11,)" 

1 1191 - 2:01 
to be completed and returned wit' Boring immediately after completion of 

::-et'ole in V-j&' tesi,6 ',eve been made4 

Dat0:,0-30C<5060000c, Driller...... ........ 

or row. ow. or Ift.Wle...0.01 

1501_0Cti tO 0 16-'1490 0 . 
e-71. 

Ivi 

, or 

. . 

t 

4 

1101 

NO:L.- 

test: - 

OP, 

2Y 
I. o- 

"02.,.) "B".ing": 
,-; v-..,-.Lp 

i 

- To 
I y:10gPolid 

Yes/No 

l,..... ................. ........ .................4. 
per 3" 

,..---------- 

9:: 

0 0 C 0 to 

5 

1 4' " 
!It 

- 
" 
' 

. %V 

1151 _ i6f1 

, 119" 

-ue!..;-4 

;.; 

:r 

..:. 

.1 

g. 

1t31f 

L. 

.. 3:1 

1 

:;.,,7..alillItol, ,; 

- f - ....... 

: 

! 

1 

1 

i 

, 019" 
. .-,.- . . -......- . 

, 

... . . .. ... 

173" ., 

- 
. .. ..., . .. 

2'0" 

.. tO..1.:... 
":: 

Yee/No 

1 

01 .r. . . . 
, 

n7 
. . .0 - 

C7 i 
. .... . 

. " 
1,6" 

. 

110 

179" 

1 

corn 
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HE CEMENTATION CO., (IRELAND) LTD. 
SOIL INVESTIGATION Inly ID: 5411a 

BORING RECORD 
CONTRACT Cratrptons, Limited. 

Report No. 1. 
Bored for Ove, Arup & Ptns. 

BOREHOLE No. , 2. 

Order No. 

Site Address Hammersmith Works, Ballsbridge. 

Boring Commenced 29/10/64. Boring Complcd 30/10/64. 
Type of Boring Shell & Auger. Diameter of Borehole 15" ins. 

Ground Level ; O.D. .0w, 
tv 11/4, 

Water Struck (1) 10 on 

Standing Water Level 

Remarks 

(2) (3) 

30/10/64. 
Water level at start of day -10104 B.GL 
Water level at eixi of day 22'0" B.GL 

Description of Struts 

Silty sand and gravel. 
I 

ravel.. 

tm black boulder 
clay. 

Large boulders. 

Samples 

Depth 

le U - Undisturbed Sample D - Large Disturbed Sample I - Jar Sample W - Water Sample 

eked by : Date: Driller's Signature: Date: 

This form to be returned to Head Office immediately the borehole is completed. 

14 

1..m...* 
Depth 

1_ From To 
Thickness 11-- TType 

L. 

ti 

I 123 56 J 1.010" 

12357 J 15'0° 

25'0" 

12, 

leer tip 

: io.ci Iwo. 
L 

Q. .. 

-.. - 
12 19": 

- 
.. 

2,0" 

9'6" ,3_5 

is J._ 

2 C) ' Oo 
21..6. 

3.1.6 n 51;.50 

E 

L 

T. 
_ ___ 

R263



PB3!77),:TIOF T-T,STS 111-7,1ULT°. 

Oran-IOU OLIS 

#- crt are. IP tO $ 11."4066tA"0 0 0 
1 5 t 

44:41144w-ed.ee/Solid Cone 
Zr-e4/No 

--23 recovered: ./No 
-pl at time 
-- 
of test: NIL 

- 

11"1 

IsP1 5614- 

BORMIPT5 .. .... 2. 
Dept' of test. - to 
Type of test: Hollow s'-oe/Solid Cone 
Is '-ole "Blowing"L Yes/No 
Was sample recovered: Yes/No 
Water level at time 

of test: 

Blows per 3" 

5 
9 

Penetration Blows per 3" 

coon 013" 

12 
01311 - of611 

016" 

18 1.110;r 

23 111 item 

r 1:617 tcyt 

2 '0" 

.' J " T IACr:":7 

18 

1'0" 

1,3 .. M WWVW.40. 

77 7.C7:7317eP04170""" Ir rC,. I 01 1 

111,111''5600/801jd 
11:c:1:Mg": -Yefo/No 

.1:444/No 

Dept - of test: .0...7 To 

i 
Typ' of test: Hollow sl'oe/Polid cone 
To tools "Blowing": Yes/No 
11:7,5 smple recovered: Yes/No 
Water sample at time 

n, ;(7: NIL. 1 of test.' 

:il-lt! Baal.= 3" Penetration 

12 
10 I 0 o1611 

u 10 0 ? -,;11 

Blows 

12. 

31 
.1 

1" 'r a,* 7,0; 0000,4* tO*,1 DO 

test: liello-ekso/Solid cone 
"F3'ing" 

' Zets/go 

0 

., 

nt time 
of test '20101 B.G.L 

Ifql 
- 116" 

I - 2'0" 

Daptl- of teal no. ..... 000'4 to 
Typ"d of test; Hollow s'oe/2olid cone 
Is '-,.,le "Blc.ring": 7es/No 
Was ,-171ple 1'covered: Yes/No 
Waterlevel at time 

of test: 

- 2" 
Blows par 3" t Penetration 

3 7, 
oiur J;311 

I. 013.7 - 07.6 

0:6" 0191 

wows +no... 

Blows per 311 

L;Ut 
i 

1 
1 

i 

.... I test 

i 1:01' 

1 

1?911 

.6 ,1 1 f?1 2 7qt 

s forM to be coMpIet6u and returned witl Bor4ng Immediately after 
17.,:.rel-ole in w'-ic" teAs ',aye been made' 

completion of 

: ^ :0:o0e10 Driller OOOOOOOO 

ave. e eer OO 

t 
":gowing": 

Igo, 

PP; 

1 

O'5" 

) 016'. 

1 

- C19" 

110" 
+ ^- 

1 I c,..1 

4 
, 

I 
0'9" 

i 

t 1'01 
1 .- 

-- - 2' ",.1 

-.5 

:;.;..me 

....... 

121 

' 

I 

. 1." 
I I 

,'") 
. 

1,8 

1 

t.p I 

r"s1 

1131 

116" 

"" Ad 

119" 

i5 :f 

4riacx No 
sr- -"e 

per 3" 

to,,ratinn 

- ik,a4: ,,, 

Refusal.. 
.., 0 g. 

yt 
1.311 

V 

...... ...... 

1 

1 

,,,.....;tiOn 
. . 

_. 

1 o 
. _ 

. 

....,..- 

. . .. -_-_ 

i 

. . .. .. , .. . . . . . ,.. - ... 

, 
' I 

- r ' 

.. , , -.. 

. . . 

i 

1 
- I 

-sc,vcredi 
.. cool. at . 

. 

.. 

1 

i 

- 

o 

/ - 

I 

1 1 

,ole 1 

I 

, 
covertl: I, 

i 

i 

,, 
. 1 

........ .............. 
. 

." - 
- 

i 1 

11 
I--!, 

-. 

' 

4 
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THE CEMENTATION CO., (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
BOREHOLE No. 

Order No. 

CONTRACT G. & T. Crampton Ltd., 
Report No. 4 

Bored for G. & T. Crampton, Ltd., 

Site Address Hammersmith Works, Ballsbtidge, 
Boring Commenced 9/7/63 Boeing Completed 9/7/63 

Type of Boring Shell & Auger 

Ground Level azt O.D. 

Water Struck (1) 10°On (2) 

Standing Water Level 

Diameter Borehole 15 ins. 

(3) 

kw ID: 

Remarks Water level at end of day 10'0" below surface. 

Description of Strata 
Depth 

Thickness 
From To 

Concrete _and filling ift_s 

___Very soft _silty sand t3 

Silty sand, gravel and atone 
iz 

0 

6to 

9'0" 
6r6" 

I 

Sillt 

Samples 

Ref No. I Type I Depth 

_ 3943 J 

3944 

3945 j 

5'0 = 6'0"__ 

910"-.101(r, 

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 borehole is completed. 
MONSON. ROBINSON DUELS 

JI 

1 
'4 o; 

I 
1 

2 

-4- r- 

-4- 

2!6n-,3!.0" 

1-* 

1 

$ 

2'6" 

9'0" 

10'0. 

1 

1 

P 

R263



"ONTRACT: Cramptons 

THE CTY,,,N7TTE.)121 CC)1',4.PANY PsTTED.,_ 

PENETRATION 

NIIMIORMI**Y4OVII* 

yvy ID: 51-1111 

(460t 

4 BOREHOLE NO: 

Depth of test: 10'0 to .1..1!,A 

Type of test: licaxm.coubOSolid Cone 

Is "Blowing": iLmaiNo 

Was sample recovered: 'CwiNo 

Water level at time 

of test: 
. 

]SQ.'S}" 

to be e completed 

Depth of test: 

Type of test: Hollow 

Is hole "blowing": 

Was sample recovered: 

Water level ft time 
of test: 

Penetration 

to .:1 
shoe/Solid Cone 

Yes/No 

Yes/No 
. 

Blows per 3" Penetration Blows per 3" 

otou - 013" 1 clou - 013u 

ouu - o'611 2 
0131, _ 0,61t 

016" - 019" 1 0'6u - 019u 
01911 - l'ou 

110u7113" 
. 3 

019u - lion 
1 l'ou - 1.'311 

l' 3" - 1'6u 1 1'3" - _116" 

11" - 1'9" 
I1-9,i - 210" 

116" - 119" _....- 

1r9" - 210" 

Depth of test: to 

,Type of test: Hollow sh:A/Solid 
cone 

'id hole "blowing": Yes/No 

Was ample recovered: Yes/No 

Water level at time 
of test: 

Depth of test: to 

Typo of teat: Hollow shoe/Solid sone 

74 hole "blowing": Yes/No 

Was sample recovered: Yes/No 

Water level at time 
. of test: 

Penetration Blows per 3" Pone trt Blows per 3" 

otou - 013" 010" - 013" 

011" - 0' " 013u - 0'6" 

016" - 019u ovol _ ()tip 

--------- 
0 19" . PO" 019" - 110" 0 " - 113" 

..........-- - ..(0. 
10" - 11311 

113" - lt6t1 1131! - i t it 

1161 ... 119" 116" - 119" 
aVOWINIAN.WIMI.V .1.0....... 

, 

11911 _ 2ton 
-------------,--------------....., 

119" . 210" 

Depth of test: 

I 

to Depth of test: ..... 

Type of test: Hollow shoe/Solid cone Type of test: ''allow 
Is hole "blowing": Yes/No , Is hole "blowing:': 

14as sample recovered: Yes/No Was sample recovered: 

Water level at time Water level at time 
- of test of test: 

to 

shoe / Solid sena 
Yes/No . 

Yes/No 

Penetration 
---...----- 

Blows per 3" Penetration Blows per 3" 

otou - 013" 010" - 013" , 

013u - 016" .013" - 01" 

016H - 019 016" - 019" 

019" - 110H 
,..-- 

0109 - 110" 

110 9 - 1:3H 
`113" 

itou _ 1:311 

- 116" 1413" - 116" 
. 

1.16u _ 1,911 11611 - 119H 

1,9" - 21011 

ml-A- r____ 
119" - 210" 

- _ 
- 

:Inc returned with Boring Record immediately after 
coMpletion of any borehole which tests have been made. 

! 1 
D" to Driller 

Illarnisszr 've.vwvrnaeaesowuwa...oe.n.u....-tamna.,..nmr..m.am.,,nav.ave- 

TEST 

tole 

___ 

--- - - _. -- 
--, ---...----......-----...........-... 

I 

AIMINMEOMO iIMP.M.4. 

L 

. 

_ 
4 

,- 

is 

ITSSULTS 

. 

' 

' 

R263



4 

4 

I 

CONTRACT 

Report No. 

Bored for 

Site Address 

e-st t-t;:`1 r-VNT CEMENTA )0N - (IRELAND) 

SOIL i N V ESTIGATION 

BORING RECORD 
G. & T. Cramp-him, Ltd., 

2 

G. & T. Crampton, Ltd., 

Hammersmith Works, Ballsbridge. 

Boring Commenced 6/7/63 

Type of Boring Shell & Auger 

Ground Level 

Water Struck (1) Lela, (2) 

Standing Water Level 

-r LTD. 

BOREHOLE NoT, 

Order No. 

goring Completed 6/7/63 

Diameter of Borehole 15 

(3) tmv 10: S14 101 

Remarks Water level at end of day 1010" below surface. 

Description of Strata 
Depth 

From I To 

Concrete and 
g 

Soft sand with 

Clay, sand and gravel. )a,' 

0 

8'0" 

.4 

8'0" 

Thickness 
Samples 

Ref No. 
J 

Type I Depth 

4"C3' 

4°0" 

2'0" 

393; 

3938 

U 

J 

5"0"--6°6" 

9'0"-10'0" 

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 Lc completed. 
r. 0 NSON, ROUINSON -CULIN V 

""S THE t A-1 

O.D. 

ink 

filling /8 
1 

1c4_ _clay 

ft SO 

4sC,' I 

N'0" I 

... ...1...._ 

I......._ 

__. 

" 

). 

2)... 

R263



THE SivrENTZI: 

PENETRATION TEST R7SULTS 

NTRACT: Cramptons 
-------- 

Depth of test: ,.Lowl. to 0.3.1.4" 

Type of test: 1.104=WW%/Solid Cone 
Is hole "Blowing": 4XA/No 

Was sample recovered: X.z4/No 

Water level at time 

of test: 

Penetration 

010" - 013 
o13 01611 

00P 
Blows per 3" 

44;14.2p._ 
tiny 

BOREHOLE NO: 

Depth of test: to 

Type of test: Hollow shoe/Solid Cone 

Yes/No 

Yes/No 

Is hole "blowing": 

Was sample recovered: 

W: ter level et time 
of test: 

0161; 
01911 

- 110" 3 

110" - 111" 4 

19n - 116" 
116" - 119" 

119" ------------- 

PenetrLtion Blows per 3" 

010n 

013" 

- 013" 

- 0'6" 

01 ())I 01911 

019" - 110" 
110" - la" 

its!! 

116" 
119" 

- 119" 
- 2r-0 

...../. 

Depth of test: 
(`,Type of test: Hollow shoo /Solid 

co no 

Is hole "blowing": Yes/No 

Was simple recovered: Yea/No 

Water level at time 
of test: 

Penetration 

010" - 013" 

013" 

Depth of test: to . 

Type of test: Hollow shoe/Solid sone 

,s hole ',blowing": Yes/No 

Was sample recovered: Yes/No 

Water level at time 
of test: 

Blows per 3" Penetration Blows per 3" 

01611 

°Ion o 13" 

013" 0161 

0101 - 019" 016" - 019" 

019" - 11011 0'9" - 110" 
11011 - 113" 

11311 1167---- 

11 ,19fi 

119n 210" 

Depth of test: 
Type of test: 

Is hole "blowing": 
Was sample recovered: 

T,100 11311 

113" - 11 

116" 119" 

to 

Hollow shoe/Solid cone 

Yes/No 
Yes/No 

Water level at time 
of test 

Penetration Blows per 3" 

010" - 0139 

013" 01611 

016" - 019" 

019" - 1104 

110" - 113" 

1%3" - 116" 

1164 119" 

119' 2'0" 
u 

Depth of test: to 

Typo of test: Hollow shoe/Solid earl 

Is hole "blowing:": Yes/No . 

Was sample rocovered: Yes/Ne 

Water level at time 
of test: 

.40.1 
Penetration 

010" - 013" 
01311 _ olcm 

Blows per It 

01611 - 019- 

019" - 110" 

.11011 ityt 
=1.1.1, 

1,1311 - 116n 

116" - 11911 

119" - 210n 119" - 210" ------r-----------___ 
This form be completed rnd returned with Boring Record 
completion of any borehole in which tents have been mode. 

t 

! D te Drill r.. 

------- 
immediately after 

.. 

- 

019" 

Gioog 

2 

11.1 

4.. 
..) 

1 

I 

1 

/ 

- 

- 

011110111.111.110.1.110.11 

I 

8*. 

- 

- 

- 

. 

\ 

o ID 

1 

- 

113° 

_ 

3 
2 

_ 

- 
- 

L 

- 

_ 

- 

4 

3 

- 

-/ 
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MURPHY INTERNATIONAL 

CONTRACT 

Oared Aar 

Site Address 

Type end Dill. 
f.f.! irnt of 

Water Strikes - 
A.I.B. Ball shri 

J. McCul 1 ou F r trier:3. 

Merr on o ad 

BOREHOLE No. Cl 
IN `t-1/4-0\-12 

REPORT No. 

Ground Lvel 

baring Commenced 
ring Completed 

" te , Shell and Adtier Nx di -ilond omrinc. 

Remick. 

Hole Depth 

Casing Depth 

Water Level 

casing in tc..3 fcr di iinend !rill. 
Total cl.ltructi(ns no ted . 2 III-3. 

3.12.74 
6.12.74 

1.111V0111 RatOf de Li Du/10111 Mating 

Doi( r iption 

e rovi ad with tranc,:-.; Of to.p 
null and cinders, Fr ck, clay etc. 

Sand, k.:raVe1 ; boulders 

c I c;- 

Firoi,.; en aNd 

Lime -J 

114,041 

Oopth Ref No 

Sample, It S P.T. 

Type I Depth 

ng roan 

-pit) W- Wier Samp 

1.171C," 
I. 
a. 

(1;7e, 

& 

:1 

10 

Wtat 

. 1 ____. 1 1_ 

rvc 

:ind 

7'(" 

1:r0WrI, 1.1:tilr, 311 
I t!V 

I. 

sha ten:d 

Viler 

rOtA TCy 

. , v 

Unt 

or 

" 

J 

R331



MURPHY k {I BOREHOLE No. Cl CT2 Vana 

CONTRACT A.I.B. Ball skirl ate 

Continuation Sheet No. 

J. McCullough Partners, Merrion Road. 

Scale 
Description 

Depth 

Grey shattered limestone. 

4 ( 

* Grouted Borehole on re rRle -Lien 
of first diamond drill run. 

1 

REPORT No. 

Sample* & S.P.T. 

Ref. No. Type Depth 

Core Recovery 

31011 
(30;d) 

Jar Sample W--W4ter Sam 1$at!c..: 1.). --Lao se Di,t4rbed 

ele 

1 

ern at 

ji 

R331



C&rt 62- tic 

SITE INVESTIGATIONS LTD. 
SOIL INVESTIGATION 

BORING RECORD 
.CONTRACT 

teport No. 

Cored for 

site Address 

coring Commenced 

ype of Boring 

round level 

A.I.B. HQ. 

Joseph McCullough & Partners. 

8allsbridge, Dublin 4. 

23/1/1974 

Percussive 
O.D. 

BOREHOLE No. 

Order No. 

Boring Completed 

Diameter of Borehole 

1 

25/1/1974. 

15 ins. 

eater Struck (1) 14' 
anding Water Lcvel 14' 
marks All 

a t2) 

levels are related to ground level. 

(3) 

fr D 
Sivc1S-1 

Description of Strata 
Depth 

_ _ 

From To 

Samples 
4hmicm,s 

i 

Ref No : Type , Depth 

Top Soil. G 

-)'O" 8716 J 0- ',.a.-" 

Filling of clay brick etc. , 2'0"- 
41;/ k. 10,, 

_ 
, 

.. 

_ , , . 

Ili ,_a 

18'0" 

.'_021 

-1 t" 

2_'_o" 

6719 LO 2'- gt 

Browngrey sandy silt. 
BID" 

s-,./. 44 
-1,- 

1310" 

0720 

8721_(J 

0 

D 

'- 13' 

1i! - Ilit 

Firm/stiff very sandy silt 
with traces of clay. 

'' 

Compact fine to coarse sandy 
gravel with some clay. 

16'0" 
t, 

210" 8722 lo'- 16' 1,477' 

Compact medium to very coars 
gravel with large cobbles & 

18'0" 1 

..,--4,,,,,,c 1 .20 I os 2'0" 8723 0 18'- 20' 

-tiff black silty stony clay 
with cobbles and boulders. 

.--, 
1 20'0" 1 

;-t.).2 1 26'0" 
---, 

6'O" 6724 0 20'- 261 

Final level 
'26,0. i 

1----12-'- 4 - 
Rock or Boulder. - ,. 4- ' 26'5" 0'6" 

e:r... - , 

1.ND=4::;D PENETRATION TESTS, 

it 5!5" 15 blows to 12" 
-4t. 10 ' 6" IS blows to 12" 

l 

I 

1 
i 

1 

at I5'" 4e. blows to 12" 
at 1'4' L" 50 blows to 5" Refusal-. 

i'H 
I 

_ __ _ 

11 

II i 

... 

t -r- 

-s- 

B. G.L. 

; 

4_ 

- 

i 

. 

_ 
r 

i 

' 

1_ 

li I 

i 

-1 

7 
I 

--- 
I 

_,__ 

R331



sUzcoc... izt 

SITE INVESTIGATIONS LTD. 
SOIL INVESTIGATION 

BORING RECORD 
-TRACT A. I. B. HQ BORELIOLf2 No. 2 

dort No. 

ored for Joseph Mc Cullough & Partners, 

de Address Ballsbridg-e, Dublin 4, 

oring Commenced 28/1/1974 Boring Cornri, red 

.pe of Boring Percussive Diameter of Borehole 

round level 0.1). 

ater Struck (I) 14 t2) (3) 

tndtng Water Level 14' B.0.L . on 31/1/1974 

,!marks Chiselling 7i hours. Ovstruction at 7' B.G.L. moved 10' 
and rebored. All levels are related to ground level. 

Order No. 

1/2/1974 

15 ins. 

Description of Strata 
Depth Samples 

From I To Ref No. Type Depth 

7op Soil. 

-thing of clay brick)etc, 

1'0" 

41U" 

--fine to very coarse gravel 
-Lath cobbles and boulders. l 

/A.'/-/ 14'0" 

1410" r early compact very 
sand, 

coarse 
1810o 

110" 

3'0" 9651 D 1'6" 

10'0" ' 9653 d 8' 0!' 

4'0" 9655 0 14' - 18' 

18'0" 
fairly coarse sand with some --- 
,;ravel, -;$4-."6 20'0" 

20'0" 
iark grey silty clay with an - - -- 

,r, stone' lamin 1 of fine sand. 

air y compact fine to medium' z.1109 
banal with cobbles & 

u 

127'0" 
Pock or boulders, 
niselling 2 hours.) 27v6li 

2'0" 

21'U" 

r 
1'0" 9;i56 0 20'0" 

" 

-r 
7J657 .D 21' - 24' 

6 0 
9658 D 24' - 25' 

' 

Ott" 

1,N0ABb PENETRATtON TE.J1-5. 

t 51[3" 16 blows to 12" 
t 1 '`O" 14 blows to 12" 

t 

t 

11','6" 12; blows to 12" L., 
221E3" 19 blows to 12"i 

_ 

tuc 

tur 

434, '4D 

13 

--r 
, 

I 0 

1'0" 

. 4'0" 

(chiqIling_at 

44%; 

i 

-r 
1 - 

_ 
; 

1 

:1'4- :0 ! 

i 

boulderi. 

1 

1 

1 

119559 0 27'0" 

(-- 

1 

. 

t) 

1.. 

t. 

Op 

. 

[ 

-- -- 

" 

Lip..isalliaU 2 house)... 

--A 

-or 

" 

R331



THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
Baggot Street. 

So. 

0. 0. Clifton Seq., fot 
We" 

4.4r 
Address 

gess Commenced 18.5.71. 

Boring Percussive. 

V -.Ad level 

to Struck (1) 23t (Seepage.) (I) 

O.D. 7. 
,191 

( 3 ) 

BOREHOLE No. y5 
Order No. 

: 5g7oc, 

Boring Completed 20.5.71. 
Diameter of Borehole 15 ins. 

fling Water Level V& B.G.L. on the 25.5.71. 
arks Failed to recover uhdioturbed samples at 10' & 18'. 

All levels are related to ground level. 

B.G.L. 

r.scription of Strata 
Depth 

Thickness 
Samples 

From To Ref No. I Type r epth 

5" 
Made ground-top soil and sandy 
clay. 4-? 

0 
. 

1 

I 

227371 D 3' 

516" -61 Q1 

940"-_91.92--- 

10'M ' 

. . _ 
310 310' 

71° Drown boulder clay. 0 
227391 U 

i 

6101 
stiff brown very gravelly clay 

L 0., 
.: 
, 

, 

ill L..,,,Q.9._ 
915" 

22738 1 

D 

J 

;i: . 

U.1 .1.....1 

1 

227 

._ 
Hard black boulder clay. "*#°.r 

. i 

.L.-....24-1413" 
) wou iHHiH 

22741 D 

......., __.112. 
)resumed Root. (chistAling 2k 

0 

,1( i 210to 110,1 

1 i i ''. i i . . 

. 

Standard Penetration Testa- 
At 3'6" la blows to .12" 

816" 44 " " .1.2" 

" 13'6" 85 " " 12" 

_ 

'. :- 

19'6" 108 " ' 12" 

. - 

----_--- 

Code: U - Undisturbed Sample D - Large Disturbed Sample J - Jar Sample W - Water Sample 

Checked by: Date: Driller's Signature: 

This form to be r-turned to Head Office immediately the borehole is completed. 

Date: 

? ,,,,AcT 

Dublin. 

,1'1' 

II 

I 

.41 

.4'0" 

z .....9' 

1 

0! 

25'O" 

- i 

.. . 

ri. 

K 

" 

. _ _ - . 

. . . 

.1Irrns,..2*.71V' 

- 

,r 

.. ID 

f 

1 
/, 

R453



THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
BOREHOLE No.71/3. 

Order No. 

4D : 58704 

0,1Cr Baggot Street. 

,oat No. 

for 
C. 11. Clifton Esq., 

Address Dublin. 

yg Commenced 11.5.71. 

of Boring Percussive. 

gond level 

osier Struck (1) 

O.D. r oD 

(2) (3) 

ding Water Level 81B.G.L. on morning of 18.5.71. 

Mark. Borehole dry on evening of the 12th and on the morning of the 13th water 
was standing at 14' below ground level. 

Boring Completed 13.5.71. 

Diameter or Borehole 15 ins. 

Dept, 
.. 

.1 

. 

Description of Strata 
From I I To 

fl Mole" 
Ref No. Type Depth 

----- 
ads ground. 0 

ton Ir.)4, _,__,___319___,3" 
soft/ firm brown stony clay. 4=7 3t ou 

7 / 0" 
2272b 
22729 

J 
U 

put 
510,1-616n 

10' 

4 10t011 

tiff black boulder olay with' WO" ,, 

610n 22730 
obblep & boulders (chisellin§ 

1 firs - ) 1810,1 

resumed Rook (chiselling 3 
3 
hr2- s.1 1011__ 

ilott 7 ' 18'01 -49'0' 33 ;,9 T' 
! i . 

. . 

liii ii 

I 

Standard Penetration Tests. -............... 

At'8'0" 32 blows to 12" 
I 

"16'6"61 " " 12" 

,----- 

Code: U - Undisturbed Sample D - Large Distzrbed Sample Jar Sam;le W - Water Sample 

Checked by: Date: Driller's Signature: 

This form to be returned to Head Office immediately the borehole is completed. 

Date: 

VP' 

$ 

II P-k 

1 ll 

15 S' 15 

i 

I y 

. 

3 

J c 
' 

' ' 

r. 
i 

17-1771 

--("A 

. . 

-r-l-r-t 

-TTTTI 

.a 

- 

' 

.1- 

R453



SUB SOIL SURVEYS LTD. 

MANCHESTER. 

BOREHOLE No.66)1 

EXPLORATORY BORING RECORD 

: 5g 779 

SITE 
Baggot Street, Dublin 66/1 

Ref.:- 

Boring Method Shell and Auger Ground Level 9ft. Apvwc 

DATE 

31Janl 

DM. 
OF 

CASING 
5 DEPTH 
BELOW 

G.L. 

--gir-'l 

WATER 
LEVEL 

MORNING 

EVENING 
a 

DEPTH 
OF 

STRATA 
BELOW 

G.L. 

STRATA 

APPROX. SCALE FT. TO ONE INCH 

140. 

OF 

SAMP 

TYPE 

OF 

SAMP 

PENETRATION 

OF SAMPLER 

OR 

CORE BARREL 

NO. 

OF 

()LOWS 

COPE 

RECOVERY 

FROM TO 

z-1 

16 

/4 

.5 

30 

2stt: 

as 

Nil 

atoll 

Top soil with plaster 
and stones 

2 

3 

4 
5 

6 

7 

U 
o 

U 

° 
x 

U 
o 

U 
o 

x 
0 

x 
W 

510 
6t6 

7'0 
8'6 ' 

1 10 6 9'6 

10'6 
11'6 

14'0 
15'6 
19'0 
22'0 
22'0 
15'0 

6'6 

8'6 

1116 

15'6 

19'9 

2211 

15 

25 

15 

40 

50 

79 

50 

5'0" 
Soft brown clay with stone 

-uazimai0.13s 

8' 6" 

910" 

9'6" 

1010 

22'6" 

22'6 

Stiff brown sandy clay with 
stone inclusions and pockets 

of sand san 

Com.act Gravel Cla content) 

Loose small _ravel 
Firm blue grey clay with 

stnnp i ncl usi ons 
8 

9 
10 
11 
12 
13 

Very stiff blue/grey 

clay with stone incls. 

1Feb 

1Feb 

Ik.5 

22'0 15'0 6ligsVIIK uer) 

Samples shown thus: Disturbed 0. Undisturbed U. Standard Pen. Test X. Water W. Bulk B. 

WATER STRUCK AT THE 

FOLLOWING DEPTHS 

DEPTH OF CASING 

WHEN SEALED 

04.S..--NOT SEALED) 

ESTIMATED 

SEEPAGE 

WATER ADDED AT 

FOLLOWING DEPTHS 

TO ASSIST BORING 

WATER LEVEL IN CASED/ UNCASED 

BOREHOLE ON COMPLETION 

DATE 

1727.66 

WATER LEVEL 

v 

DEPTH OF CASING 

1. 8'6 
2. ?2 t 0 
3. 

4. 

5. 

e. 

10'0 

NS 

Fast 

Fast 

REMARKS: 

,-) 

... 

31Jan 

,r 1 

1 

R453



Ground level : 

Type of boring 

Daily 

Progress 

Ity 59156 

RECORD OF BOREHOLE NO. 3 

46.6ft above 0.D. (Dublin Bay) 

Shell and Auger and 
Rotary Percussive Drill ing 

15in to 16ft 6in 
Dia, of boring :.2in 2in (R.Percussive) to 48ft 

15in to 16ft 6in 
2in to 4,3ft Lining tubes 

Samples Change of Strata 

Depth Type 

30.9.66 

31.8.66 

12.9.66 

13.9.66 

2'0* 

2'6' - 4'f," 

6'6' 

U)4) 

D 

8'6* - 10'0" 11(10 

11'0* BD 
11'6" - 12'3" C(81) 

1.11'fN 

16'6' - 16'9 

21'0" 

24'0" 

27'0" 

30'0" 

33'0" 

36'0" 

39'0" 

45'0" 

48'0" 

BD 

Ci2C 

D 

D 

0 

D 

0 

Q.D. level 

4.11.1 

Description of Strata 

FILL (clay, gravel and brick fragments) 

35.6 

Very stiff dark brown sandy silty CLAY with fine 
to ccerse gravel (Boulder Clay) 

Very stiff to hard dark grey bandy silty Cl'Y 
with fine to coarse gravel, cobbles and 
boulders; large boulder between 33ft and 36tt 

3.6 

-1.4 

Black LIMESTONE 

Key to type of sample : 

U (4) -4 in. dia. undisturbed sample. 
U (1i)- ii in. dia. 
O - disturbed sample. 
BD - bulk disturbed sample. - sane test. 

( )- standard penetration teat. 
C ( )- dynamic cone penetration 

test. f.:,.., in brackets is No. of blows foe s.retratton g.en in depth column sr. Notes, pale 1). 

Remarks : (Observations on ground-water, etc.) 

No ground-water was encountered -luring boring. 

DUBLIN, BAGGOT STRET 

Soils No: 
Si5499 ..... 

tna 

D 

Pa 0" 

0 

Legend Depth 

2'6" 

11'0" 

11) 

1 

48'0" 

110" 

.. 

:"5 

I 

R509



j5 

(.Dublin in Bay) 3 ...... above 0 D. 

Rotary Percussive Drilling 
of boring 

Dia. of boring 2in 

Lining tubes 2in to 33ft 
------r- 
cia :y 

r " ' «'s 
',,...------- 

20.7.66 

Samples Change of Strata 

Description of Strata 

FILL (rubble, sand) 

___. 

Depth 

6'6" 

10°0" 

17°0" 

21'0" 

25'0- 

30'0" 

330" ' 

35.0 

39'0" 

- 
Type 

D 

D 

0 

D 

0 

D 

D 

Legend 

e<44, 

0 0 0-0 
O 0 

=oc..., 
0 6 

c ..ocd 
0 0 o 0 0 

. 0. 0 
n--'..T'-il 

2.:_..-L_, 
,.0 0 -- - 

--,: 6:0 
0.0 

- -c--, 725- 
CZ C) 0 
- -- 0 . 0 

5...". '...R, g o 0 
:5?)- 

-E.5. '6"...0 

0- 5- 

<'...). e. c 
. .1 . 

Z.)-.37,-.- 
-.----;--7-6- 

-57:0-.:-!, 
..._,'?...z._32. 

1:-..oc: 
. o 0 -- ,.---_1:::... 

1 

1 

-- 

1 

-1. E,- 

L -a . 1 

Depth 

6'6" 

0.0. Level 

31.7 

13'6" 

33'0" 

24.7 

, 

Brown medium to coarse SAND with fine to coarse 
gravel 

5.2 

-1.0 

Black clayey fine to coarse SAND with 
coarse gravel (Presumed Boulder Clay) 

e"" &, -2-- - - 
Black fine to coarse fragments of 
(Presumed Bedrock) 

. 

fine to 

1) 

40'0 

LIMESTONE 

Key to type of sample : 

sample. 

test. 

Remarks : (Observations on ground-water, etc.) 

the depth 
determined. 

U (4) - 4 in. dia. undisturbed 
LI (If)- If in. dia. 
D - disturbed sample. 
OD - bulk disturbed sample. 
V - vane test. 
S ( )- standard penetration 
C ( ) - dynamic cone penetratio.1 

test. f.surt. 'n brackets is No. of blows for Penetration given in depth column ll see Notes page n. 

- 
Water was used as a circulating fluid whilst boring and 
at which ground-water was first encountered could not be 

DUBLIN, FAGGOT STREET 

,_, ....._ 

Soils No : 

S/5499 

FIG, 6 

& CO., LTD. CENTRAL LABORATORY HAYES 

RECORD OF BOREHOLE NO.6 lw ID: a 
........................ ....... 

D 

' 

0.0 

. 

: 

(. 

L' 

0 

-f 

I 

. 

...1 

1 

R509



THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
CONTRACT v-1:1601 

Report No. 

Bored for 411A46v-, CLitebv.;4 01 ble,e44 
Site Address V t1-.` .A, 
Boring Commenced / 7/i/ 17 If 

Type of Boring r 
Ground level 1(1; St 

Water Struck (I) 7' Q. C' , (2) A . (3) 
Standing Water Level 6' G 16.e.t. 

.01 

Remarks re-,16-/ e- be 9-egie .4- Pr a.c- 
fiva. (evd.A. 

oth 

BOREHOLE No. 

Order No. 

Sq)411 

Boring Completed / 
Diameter of Borehole 

Description of Strata 
To 

aze 

ins. 

I Thickness 
Ref No. 

Samples 

Type Depth 

ek% -.6'L '20 11 
e> 0- 67U 

tiG 

,04 tA) 

0 

0100110..., 

It' t'7 

11'D. 

i) ' o 

70.1C D 
7 0 2.7 ti ti C /4.6 7o I. b 
}nresimparmelp.,c.,..._ %iv ..11Ima 

7 0 2. 7 -9 3c, 0.- 

2 ' 6 ca s- 

Code: U Undisturbed Sample 

8c. 

D - Large Disturbed Sample J - Jar Sample W - Water Sample 

Checked by: Date: Driller's Signature: 

This form to be returned to Head Office immediately the borehole' is completed. 

Date: 

- 

,14-. 

rt 
10,D, 3 1 

' 6 

_3 

J 

i 

\eivr 

// -7 9 

Cte ' 42.1^ 

li 

/ 

V 4- 

I 

Z_. '0' 

C3 

t-sf 

?PO -- 

g 

Psh!,44,- 

cc 
12. 

, 

4-eu-9,;:-w- 

fly 

Prom I 

" 
7 

R519



THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
BOREHOLE No. 6 

Order No. 

Ti'. sqact 4 
cz) 

CONTRACT 

Report No. 

Bored for 

Bill Address 

Boring Commenced 

Type or Boring 

Ground level 

Water Struck (1) 

Standing Water Level 

Remarks 

-2_ 

G 

2_ / 

0 ( 

'B. L. 

r cast 

7 ty 

O.D. 

(2) 

Boring Completed 2 y // /7> 
Diameter of Borehole ins. 

(.t. 4 0-r 7 la *I" 

Description of Strata 
Depth 

From To 
Thickness 

Samples 

Ref No. Type Depth 

7 0 31- (A- / 3 6 

111i... 

Code: U - Undisturbed Sample D - Large Disturbed Sample J - Jar Sample W Water Sample 

Checked by: Date: Driller's Signature: Date: 

This form so be reformed so Heed Office immediately she borehole Is completed. 

L3 

4C 

iL.Z , L77. 

/ 
/ / 

" 
(3) 

4. c 

I 

6 
Co. 

/ 

z2-7:17( i c. 

r 3/6717-, 
- z 

"-- 

i 
4,4 

16 

<7 

to"- 

36- 

610 

/0_ 

0 6 

17.:- 

A- /2- 

-/A.-/. 

R519



FA-{ 

THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
CONTRACT BOREHOLE No. 

Report No. 

Bored for -142 aa 
_ALA:49<i iH eft/4e , 

Site Address Lo 
Boring Commenced 1 Yitri 
Type of Boring 1),9-v-c-Cm--4-1"-A- 

Ground level 1C1f O.D. 
Water Struck (1) 7( & . (2) 

Standing Water Level (1 1" c , 

Remarks 

(3) 

Order No. 

tivw. 1'1;4 61 93 

Boring Completed 

Diameter of Borehole / ins. 

Description of Strata 
Deoth 

From To 
Thickness I 

C 

C 

- 6.6 

Samples 

Ref No. Type Depth 

7o 3I q 
O" 70)L. _D 

z' 0 
G 6 7e.,?3,. 

/y 

-1 C, 

/ /7 c, 

e 
7O3Sf D 

ti C" 

:1 LL 

Code: U - Undisturbed Sample D - Large Disturbed Sample .1 - 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 c . 

C 

V- 

11.-0. 4. j 7' 

7 
Z.' Cs° 

6 

Piro' 

3)- 
Va. 

7 '0 

,,,R (.4.-A....,>...L .e.,...ce,,--e.7-- es. 
...., 

.....- 
, / V ..-/ 

:3 ( 

) 

3 
c4 4,d-t, 

I 

et..1.--,,e't& ' 6 

,,. - - 
F.:..._ '4 --1 .-6" .- 

, 

' IL 

I%{.'tt.A a A 
_,12 6,, 

- 

3 0 Y 

re'-'4.4 ,...,:- k.t1. - 
/ 9. ' e" 

y e.:_i_./ 4.---t:.../ -.2, 

I- it...4 - .6. 

(-. 

R519



 

THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
CONTRACT Xe-C-Civ--t- 
Report No. 

Bored for '"0 -42A,1/4*: oig 
Site Address 

Boring Commenced .4/ 1/'? . 

Type of Boring p 
Ground level (f I Gsr O.D. 

6 C. %-b&'(2) Water Struck (1) 

Standing Water Level 

Remarks 

3., /14 

BOREHOLE No. II-- 

Order No. 

1,.vw Gel 2e1Q-- 

Boring Completed g / I 7 1r 

aILDiameter of Borehole j". 

(3) 

ins. 

Description of Strata 
Depth Samples 

Thickness 
From To Ref No. Type Depth 

0 

C'. 

(J vet:. 

(2 f Lee 

(.1.e-(0.) 

cern, 

a. 

6' 

1" U 
/ 

i ter -is 

CY 

4 

s P 

01- 

Code: U - Undisturbed Sample D - Large Disturbed Sample J - Jar Sample W - Water Sample 

Checked by: Date: Driller's Signature: Date: 

This form. So be returned to Head Office immediately the borehole Is completed. 

cto_t,c/e 

. 

r *. 

-..,.... 

6-.44 t- -1. 
/ 

e. 4. . 2-4t -.I .1 t 
4 

Co-a-e-A.a 
r3t, 

6 /6 

-e 

6 Cr 1 '6 

$./ 

R519



THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
CONTRACT g.A-\47Thi 7O'!! f.. 

11'd BOREHOLE. No. 7 

Report No. Y Order No. 
1 

1,4,w GC1 aSCA Bored for )). 

Site Address 

Boring Commenced 
tf/ i /7 tt. 

Boring Completed /1///7.. I 

Type of Boring 1-)44,---cxt.)..3...42,4_, Diameter of Borehole ! /s- 
Ground level 14 t ;ci----, O.D. - - .1 '''14,._ 
Water Struck (1) i? t (1. G.L- (2) (3) 

, 
Stpding Water Level y /5.L. L. 1 54, 

Remarks Cl.re^' 
c,.. a,ze_ 

ins. 

Description of Strata . 
Depth 

Thickness 
Smoke 

From To i _ _ _ 
; Ref No. Depth 

. , 

I/ 

I G .7o f 3 I) 5 
, It + , - 

6' 0 - .. , 

, /0 0 
Fr.....t_ ,t" . ii--4D tivd, -v-e t 

&.:t.t.-Z Ildt iv 1 

. . 

0 % 

0 
7 a f ' 
70 e 6 

.12 

..0 

I r ' e. 

-LAY 0 
I 1,2 0 " 

Z. 0 

...... lA -ea-e/< r) .ii 'mow clay 
, 7 

CA440-4-, 

....-....--- . / 2- 

(1-42.48-9-141 )V( 0 e 7 D L. S 
.S" 01- 

vdi 4.e7 '''' A 

S' 6 '' /5 /4 Li' 
m (a' 6 t/ .. ....., 

Lt 10 ' 6 5'' '-- . 
4... -, 

? : i 

Code: U Undisturbed Sample D - Large Disturbed Sample J Jar Sample W - Water Sample 

Checked by Date: Driller's Signature: 

This form to be returned to Head Office immediately the borehole is completed. 

Date: 

6 ek.N 

10,-c/-3 e 
I 

I Type 
. . 

22 tej,, 

ea 

C 

, 4° ?- I "I . 

0 _Li. t c_9-0,04_ 40 f 

:VtZ 

.... _ 

. : 

_. 

... 

. . 

12, 

4/v-r/. 

11 

: 

R519



THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
CONTRACT (,)( 1/4,jz, x'4.4., rjty.) BOREHOLE No. 

Report No. Order No. 

Bored for 4-04-1. (.-ii..a.n..41 
t 

eA.q, 
\AW M.. '2Cio 

Site Address /-4/TOSUit :--r) 

Boring Commenced 
,/ 

Boring Completed / I 7 
Type of Boring I/ Artca-b....4-A... Diameter of Borehole / c ins. 

Ground level -- 3 ( 10. 

Water Struck (l)/ O' a.c.t . (2) 

Standing Water Level 
,;) 

Remarks (-4".4-4-d j 4r. k '" 4kl- bt°3' 1/"' itee 

(3) 

Description of Strata 
Depth 

Thickness 
Samples 

From 1 To Ref No. Type Depth 

-. 

1 

, 

0 
, - 0 7 o 

7 °,7 9 / t 
-co 

vc.- 
. 

4-'1 

'L-.J 44:er IL fel 

, . 
° 

70 

g i-1 

70:4. _ti z.. S' 

, t.,,.,-. 

. . 

646), I 

, , .,,.. 

1 t v 

, 

L'...ii . , . A-3-6-'4 r`e c4 . ( ' /P2 jt,j 11 

- . 

Sa, 
PA,%,41 - 

.--L----5-L-1----21-1 
ti c, ... Ii 

/ '7 ' 6 S 41 't .- i -- 

t4 
A '6' ir L - t 

- - 

Code: U - Undisturbed Sample D - Large Disturbed Sample I - Jar Sample W - Water Sample 

Checked by: Date: Driller's Signature: 

This form to be returned to Head Office immediately the borehole Is completed. 

Date: 

4 

1) g 

r ? 4. 

Vit itO.D. P" 

Sj 

61-k 1,4- 

II 

-coeCt`--IL 
C 

' (41 (4. , 

110 1.0 

I 

; ; - 

2 

9 

to 44 

7 0 Li _.1) 

-7 
m 

I 6 1. 

( 

fa 

, 

0' 

1.47 o 

f 

- 

R519



THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

CONTRACT Baaot street. 
Report No. 

Bored for C. 11. Clifton Dui., 
Site Address Dublin. 

Boring Commenced 24.5.71. 
Type of Boring 

Ground level 

forcuooive. 

4 

BORING RECORD 

O.D. 

Water Struck (1) 910"B.G.L. (2) 

Standing Water Level 

Remarks 

(3) 

All lovel3 are related to &round level. 

) rvy / 51 3-6 

BOREHOLE No. 6. 

Order No. 

Boring Completed 25.5.71. 
Diameter of Borehole 15: ins. 

Description of Strata tAl Depth 
I 

Samples 
I 

From I To 
Thickness 

Ref No. 1 Type Depth 

::ado ground - clay, brick etc. 
I . 

t t t 

zta2 
t- I 1 t 

1 

0 1 

A * 

I' ire, brown boulder clay. ..) 
3 1 

1."..04.1.u.,, to coarse gravel,' 
_ 

9 CP 

t 9 I i 6 1 

!lard black boulder clay. 1. 

.).'\ ' S 7116.11 
22746 
27' 

U 
1 .Y-1-- - 

1310"-1 4, ; ...).' 
crl 

1 it 

.1"..20Cil4faed ilookr,.(cbiselling 2N4P 
?3 'S le, , 9 let fir 

. : 

0,, t i:c ri '' e-,. tr3 

. 

. 
At 9'6" 34 blows to 12" 

" 15' 6" 71 " t 12tt 

Code: U - Undisturbed Sample D - Large Disturbed Sample J - Jar Sample W - Water 

Checked by: Date: Driller's Signature: 

This form to be returned to Head Office immediately the borehole is completed. 

Date: 

rm 

5 

4 
I 

aT 22742 

22743 

J 

U 6 

' :' ' 

i: 

---11. 

. 

. 

. . : . 

: : : : 

. .. 

: : : 

, . 

. 

. 

. 

:.. 
i 

: . 

: i : : i i 

3 

I 
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0 

THE CEMENTATION CO: (IRELAND) LTD. 
SOIL INVESTIGATION 

)N31./ tO: 
BORING RECORD 

,tACT actel - errlrt itd. BOREHOLE No, 2 

No. Order No. 

'',';'or 
Leineter ' es 

::,,,,idress Dublin 

')COmmenced -19/5/69 
I Boring ,i;ereuesive, Wagon Drill 

'1 level 

Struck osii0" B.G.L. Le (2) 

ig Water Level, - 3' 3" 13.G. 

ks levels are related to 6rot 
used from 16'O" to final level 

Boring Completed 21/5/69 
Diameter of Borehole 15 ins. 

r;j1I VA IVIC4,2 

(3) 

level. Wagon drill was 

Description of Strata 
Depth - Samples 

From 1 To 
Thickness 

I 

Ref No. Type I Depth 

riling of clay, orIekt 
etc. 

0'0" 

4'6" 4'6" 
:licy: clayey 13 : ..t w 

x'-:eta ,.,f fine and. 31-6-"- 
_ 

1'0" 17a 8a J 52T4 

try ne san a., .r.v 
ith shells, C,..hiPO 1 _ 

-,--ald 4'0" 17389 D ,YO" 
4. 

946" 

tiff black slt, stony 
144, 4ith e,,z4)bleia and 
,:: dere(7)1r.c;A ellin 

I 11- 

I '61'' 6-'" 
1J89-0- 

7891 
J 

J 

10'0" 

14'9" 
co41.1,k.icl, vi- Tv fine 84.-ty 

sari, 
S s 

17592 15'6" 0 v 

1ock- 
1.1).-v° 

trrir 
.. 

e I 014 ., 

-al level. 
hock. 

2"r-0° 

standard liene r _I', ,')ti 100 

A 5'6"-i4 o w 12" 
7614_103 ,, 0 

$ 10,4'4-102 n " " 

1409"-60 i, . II 2- 

.: 

b, 

:11690"-65 ,I // $0 

U - Undisturbed Sample D - Large Disturbed Sample -Jar Sample W Water Sample 

-checked by : Date: Driller's Signature: 

This form to be returned to Head Office immediately barihole is completed. 

Date: 

-fi O.D. 

')?. 

59'3 i 

"3 /-- 

.11 

[ I 

, 

" 

' 
, 

3,." 

'1 tide: 

.(he 

41 

We 

1 

1 

1 

,.. 

, .. 

:... 

:.:: 

:Er& 0 .1.. 

- 

I 
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d44,4.1.14,:s37454s 

0 

0 

THE CEMENTATION CO. (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
RACT ' BOREHOLE No. 1 

No. 

'kw to: 5-93'4o 

for .Leinvi: 

ddress 

Commenced 3 5/15o 

Boring i.t 

d level 

Struck (1) 7' ?" 

rg Water Level c 

is 

Boring Completed 

Diameter of Borehole 15 ins. 
g 4 ci 

c.) 

Description of Strata 
Depth Samples 

From f to To 
Thickness 

Ref No. Type Depth 

clay-. 
etc. 

eltOn 
1 

4 1 (:'" 

'vel Wi 

;hells it t, , uldf- :4. 

th 
1' C" 1 7, .04 _ 

,-.0 *,-, ; ::t r o 
i tti' .1-1; ' ; 1) ;. 

b ',deer , 0 ')It 

r77.1 *?;_' ;,.,, i 1t %, :1 t . rLy , 

.4 w.' ti. 'OCia,..00,:.-8 
(ii i ill-c ent1111 Liip) 

0 1 0 0 

s I Of 

:1.7ts..6 1, :,-7 1'I)P 
. : tiff 

4 iky 141 th; 
,'... -I: (1' rig 

n 

Iti-; ) L. c,,,' . 1. ... " 
N ,if ff * 7Ao-d5 

''.. 1 1"/""4(:? fq is 

0 14 t 3:1 -(3 ti 

U - Undisturbed Sample D - Large Disturbed Sample J -.Jar Sample 

Iced by: Date: Drillers4igna 

W - Water Sample 

Date: 

This form to be returned to Head Office immesh..., the borehole is completed. 

'5, 

. 

:?-^1 4"-,`'T*". 

;4. 
Order No. 

DI. in 

O.D. 

CO 

.1(41.5/6 

ODt.k 

(3) .- 
. . 

1 mt (J'.?" 
r ;cid ,r,;; 

' 

[ 

1.1:ft, -:' :rick, 
_ 

-----7-7,-7r 
; il,. _-0_.v1d , z, : 

4° J4 
San': and r i 
.::.V:71 4t 

:1-," l'IlL 
ft 

d 

1 
..A.1IA J 
14'31 

' ' 1 

infli 'r.l.act, r ' 1%7 : 1.,.ir.y 

A.r.r.tc!alli ;:f.o.rtetrts rea 
.'.4.: 

. 

h 2" 

- . 

4 

10' 

Ls 

I ;vet . 

- 

s- 

[ 

: . 

i 

- 
. . 

- 
4.1,C$701 

R528



El 7LT 1.1E) 5-36 

Bm NO 2.5- 

knj I D LOCI 

et 

C1) 
Matt T. Wren, tsq., 
Consulting Engine or, 
8, Wellington Toad, 
Dublin 4. 

59 411 

15th March, 1968 

re: Site Investigations at Granite :house, 
Sallsbridere 

Dear Sir, 

I inspected this site on 14th March 
with rr. O'Connell. 

A trial pit was opened near the south 
:bounary wall and the soil exposed was as follows:- 

30 o0 
Ground level to 2'0" Topsoil 64714114ik, 

2'0" to 7'O" So t/Firm sandy silt 

7'0" to 8'6" Stiff stony boulder clay 

Some small amount of water coming in to the hole at 

I understand from Mr. O'Connell theta 
similar soil profile was disclosed in the trial pit on 
the _:ol:th side of the sitp, had boon filled in before 

The old houso itself is probably founded nn 
the 3an(7.y.silt, but thin is by no means certain; it ap2cre to 
he in good. condition except for some small cracks. 

neco=endationst For the proposed two storey brinfr 
piece the foundations/ on the stiff stratum below the sane, 
silt, at about 7'G" below ground level. Allow a safe 
bearinc canacity of 2 tsf. Settlement should not exceed 
tolerable limits dud to high preconsolidation loading of the 
bogy; _der clay. 

Yours faithfully, 

P. W. KIRWAN 

: 59 
INN i 

= 

m~ ;r 

C'6". 

visit. 

R536



THE CEMENTATION CO., (IRELAND) LTD. 
SOIL INVESTIGATION 

BORING RECORD 
(CONTRACT Irioh & Inteltraontinentel Hotels Ltd. 

Report No. C.661. 

0 

Bored for 

Site Address Ballobrides, Dublin, 

Boring Commenced ZIth Pebruerjo 1961., 

Type of Boring 

Ground Level O.D. 

Water Struck (1) (2) 

Standing Water Level , vintor. 
Remarks 

itw t 5-4?-21 

BOREHOLE No. 

Order No. 

5 

Boring Completed 2nd March, 1961. 
Diameter of Borehole ins. 

(3) 

Description of Strata 
Depth 

Thickness 
Samples 

From To Ref No. Type Depth 

Top soil & roots. 
51-04 L 1 

2 

Z _51-011 

61-00 

51-0 
Firm brown stoney clay 5E-0' 

6'..6o Z 1.-60 

Vory stiff stoney bleak 
261-6" 3 J Li t-.60 

boulder *ley. 381-0 
Book Idionond-ainuno 381 

50-021 4 .7 121-6n 1-01 

5 J 141..01: 

6 Z 191-On 

7 3 241-6n 

IM 

... 

Code: U - Undisturbed Sample D - Large Disturbed Sample -Jar Sample 

Checked by: Date: Driller's Signature: Date: 

W- Water Sample 

This form to be returned to Head Office immediately the borehole is completed. 
'RONSON. ROBINSON DWILIN 

. 

no 

.... . 
_ . 

. 

- Bo 

0 

L 

-6, 

a 

-0 

R573



Inv to 

., 7 Dra 

is 
,,,,e1 23 CD. 

AJ: 

To:.11 of Hole 

Daft: SuaIi6g 1`)/ 

11; `.1cii 

t;.-,, 4.! : 

. : 0' 

..4...,..:::nr- 

Di..mc-tcr 11o1.1: 6" 

.r.,eptIl 

Date Finishing 24-A. 

Si...1 ..I:. t1::`;',1 

; i:11'..r.'.: i tt I " I 

rk-.........-... : 

I. i-!:i" 
i 

. 111 1 1-6 I ,:. 1 .., 

-..;;'' : 

..-. 
. , ., -r, 

3 '.!' ; . ;:..i ' 

cioy wi th sc.:;-,c.i & 0:cvo..1 . ....- --, 
) 

-.i Uroy silry c;k-ty wiih 
...0-;r2 .....:, ,..,-;:.../.;:d. .; 

1 s 

'.-.:f c.,:d i.)00:(!;1..., with sc.nd i 22/5/6. ' 

.. , :,,......,::.; ;ill. ....)..i ici-.:c cloy). t 

I 

I 

i 
1 

1 i 
, 

t 

1 

` ,17:1"/ ii.. c 

R596



C/6 

IF of 

2 

O, 

.1 
.1) 

d- 

: 

and 
3 6" L-:cd-ci brown silty cc' wH 

and (pro:-Dd':)ly bould;:r clay) 

.' . cidy 
and 

(bou;(22:- c ;ay) 

se"( 

,c73. 

7.3.67 

; CrA' rrt!a: : 

,UN Y. 0 

7 .1 4,111.1 t ler c1 

Tetal Dol-;14 of Holt:. 

1)cs?tt r;.;111;%:! 

Dia0 

Strata 1)vseriptian 

2' 6" Ground, 

,; 

9raVe1 
ca!-:;des 

f 

Irtv lo 

it 

. . 7 

, 
i . o ; .s ' :- 

- . 

i ric7......, ;. 
, ,:. 

C;" conloininc: 
oravtA !...ot,1,: 

1 

.- a 

. r . 

t:. 
. . 

R596
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Ground level 

Type of boring 

RECORD OF BOREHOLE NO .6 

38.2ft above 0 D. (Dubl in Bay) Dia. of boring 2in 

Rotary Percussive Drill ing Lining tubes 2in to 33ft 

Daily 

Progress 

Samples Change of Strata 

Description of Strata 

Depth Type Legend Depth 0.D. Level 

20.9.66 

6°6" 

10°0" 

17°0" 

21'0" 

25'0 " 

30'0" 

33'O" 

35°0" 

39'O" 

o 

D 

D 

D 

D 

D 

D 

D 

D 

AN400 
4+110+4 MY' 0444. 
4.014 
iPiliNr *44)44 4 

':;t+4 " ' 31.7 

. 

FILL (rubble, sand) 

o O. 
0- o 

o..o o 016 
0 - a " 24.7 

Brown medium to coarse SAND with fine to coarse 
gravel 

o c). 

0 

- 

' " 5.2 

Black clayey fine to coarse SAND with fine to 
coarse gravel (Presumed Boulder Clay) 

.C.2...: 

'_4__eP oO _ 
0 0.--; 

CD 0 0 
0.0. 

t:. -0 0 

oo c, 67o 
0.92 
o.o-cz, 
E76- 

0. o. 0 

cz, a. cz:. 

cz:777:7 
0..z7. 
ti.z.9.: 
0.o.0, o 0 

40'0" 1.8. 

Black fine to coarse fragments of LIMESTONE 
(Presumed Bedrock) 

I 

I I 

I 

1 I 

I 

I I 

Key to type of sample : 

sample. 

test. 

Remarks : (Observations on ground-water, etc.) 
U (4) -4 in. dia. undisturbed 
U (1i) - l- in. dia. 
D - disturbed sample. 
BD - bulk disturbed sample. 
V - vane test. 
S ( ) - standard penetration 
C ( ) - dynamic cone penetration 

test. 
Figure in brackets is No. of blows for 
penetration giver: in depth column 

_ 

Water was used as a circulating fluid whilst boring and the depth ' 

at which groundwater was first encountered could not be determined. 

6 

co-o 

0 . 

,5- 

. ,=o-- 

I I 

77 

;. 

ali 

R693



Type of boring 
-- 
Rotary PercuSsive Dr i 11 ing 

^ 

Lining tubes. tin to 43ft 

Daily 

Progress 

Samples Change of Strata 

Description of Strata 

606 te Depth Type Legend Depth 0.D. Level 

2'0" D 
K+4.04 004v4 2°6" 44.1 

FILL (clay, gravel and brick fragments) 

2'6" - 4°0" U(4) I -'- ...- * 
*-1..tta 

_,.-± 6'6" D , . --,.* 
. - Very stiff dark brown sandy silty CLAY with fine 

to coarse gravel (Boulder Clay) 

8'6" - 10'0' U(4) 

WO" BD 
" 35.6 

11°6" - 12'3" C(81) 
30.8.66 

14°0" BD ,.. 

31.8.66 16'6" - 16°9" C(29) - '... 
IN 

IN 

21'0" 

24°0" D 

Very stiff to hard dark grey sandy silty CLAY 

27'0" D 
with fine to coarse gravel, cobbles and 

12.9.66 30'0" 0 

. 

lt . 

__ 
' 

A.7) 

boulders; large boulder between 33ft and 36ft 

..- " 

. 
33'0" D 

FL i 
36'0" D SPE 

39'0" D eh 

Ist 

43'0" D - - " 3.6 

45°0" D 
Black LIMESTONE 

1 

1 I 

1 

1 1 13.9.66 48'0" D Li 48'0" -1.4 

Key to type of sample : Remarks : (Observations on ground-water, etc.) 
U (4) -4 in. dia. undisturbed sample. 
U (1 i) - li in. dia. ., No ground-water was encountered during boring. 
D - 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). 

Soils No : 

S/5499 

DUBLIN, BAGGOT STRET 

FIG. 3 

GEORGE WIMPEY;'10., LTD. CENTRA \BORATORY 

tri 44*I 

D 

......" 

4'.±4:,.. 

Li 

-ta- 

t 
(3 

) 

- 

R693



SITE INVESTIGATIONS LIMITED 
BOREHOLE RECORD 

CONTRACT Hotel at Simmonscourt 
CLIENT Ove Arup & Partners 
Site Address Dublin 
Boring Commenced 12/9/88 
Type of Boring Shell, .& Auger 

r 
i 
i 
r 
i 
i 
r 
i 
r 
N 

Borehole No. 3 
Sheet 1 of 1 

Boring Completed 13/9/88 
Diameter of Borehole 200 mm 

Description of Strata Re- 
duced 
Level 

Depth 

Leg- end 

Samples/Tests 
Water 
Depth 

m Te ypm Depth . Ref. 
No. 

sin 
Depth 

Date Ground Level m m 

T- .1Q _ 

f 
Eardzvre 

Fill of silty clay, brick etc. 

' 
D 0.50 6356' 

0.80 
D 0.80 6356. 

Firm brawn sandy silty clay with II 1.00 6356 
stones 

1.71 --' D 1.65 6356; 
o. °. o D 1.80 6356 . .. 

trr òa, C(S 1..:90 :4.: 

Dense fine to coarse claybound sandy o D 2.50 63571 gravel 
01.. 

C(103 2.65 

. . .... . -u C(104 3.40 , 

Or . 

o. 

4.50 b. 
4.' 

D 4.50 6357 
o_ Stiff pgrepp s y tony clay with 

it.bbles'."Mg;*Mlciers w 
..wars - W A5 00 6357, 

(Chiselling 21 hrs) 

D 6.00 6357 
C(48) 6.15 13/9 5.7 

A ..: , .. .C.. -1 . , 

. 

II 7.35 .3574 

D 7.85 .3575 

8.30 Tb 

13/9 7.15 
Final level 

Remarks: 
KEY - EXPLANATION chiselling 2/ hours 
+ - Water Strike Failed to rocover U4 at 7.00mBGL D - Disturbed Sample At 4.15 86 blows to 105mm Refusal B - Bulk Disturbed Sample 
W - Water Sample 
Il U - Undisturbed Sample I P - Piston Sample 
a C(N) -Cone Penetration Test 
4 S(N) - Standard Penetration Test 
N - Blows /300mm 
V - Vane Test 

R723



r 
1 

r 
r 
r 
t 

r 

1 

1 

SITE INVESTIGATIONS LIMITED 
BOREHOLE RECORD 

CONTRACT0Hoteltnit4Simmonscourt 
CLIENT One Arup & Partners 
Site Address Dublin 
Boring Commenced 7/9/88 
Type of Boring Shell & Auger 

-Borehole No. 2 
Sheet 1 of 2 

4 

Boring Completed 9/9/88 
Diameter of Borehole 200 mm 

Description of Strata 
Re- 

duced 
Level 

Depth 

d Samples/Tests 

Date 
Water 
Depth 

m 

Type Depth 
m 

Ref. 
, No. 

Casing 
Depth 

Ground Level m m 
Topsoil 

0.40 \\ 
- 

D 0.50 63556 -f. 
' -.." -Firmf brown sandy silty clay with ..co 

stones 
- 

1,. C(8) 1.15 
1.50 - 

D. 1.50 63557. , à 

11 A -D. 

Very dense fine to coarse sandy 
4,2 

C(80) 1.90. 
gravel with cobbles and boulders 

';o. 
- (Chiselling 41 hrs) i1° D 2'.50 63558 

...?-0,1; C(70) 
b 

' 
2.65 - 

... 

C(94) 3.40 ' 

AMA 
D 4.00 

C( 44119 
- ; 

V V 

. 

8/9 5.6 5.90 - . 
D 5.90 3560 

c 
{. C(50) 6.15 Stiff brown silty stony clay 

`J' 
- jí.65 

wis 
, . 

Stiff /hard grey silty stony clay '' If 7.00 3561 with cobbles 

x 
x 

o D 8.00 3562 
C(62) 8.15 

,...4, 

Remarks: 
KEY - EXPLANATION 
+ - Water Strike Chiselling 41 hours 
D - Disturbed Sample At 5.15 106 blows to 195mm Refusal 
B - Bulk Disturbed Sample 
W - Water Sample I U - Undisturbed Sample 

Silltpls .rAIM 

a C(N) - Cone Penetration Test 
4 S(N) - Standard Penetration Test 
N - Blows /300mm 
V - Vane Teft 

R723



 i 

i 
r 

r 
I1000.041. 

i 
i 
r 

i 
i 
K 
r 

SITE INVESTIGATIONS LIMITED 
BOREHOLE RECORD 

CONTRACT Hotel at Simmonscourt 
CLIENT Ove Arup & Partners 
Site Address Dublin 
Boring Commenced 7/9/88 
Type of Boring shell & Auger 

Borehole No. 2 
Sheet 2 of 2 

Boring Completed 9/9/88 
Diameter of Borehole 200 mm 

Description of Strata Re- 
duced 
Level 

Depth 
Leg, 

end 

Samples/Tests 

Date 
Water 
Depth 

m 
T 
Type Depth l 

m 
Rei 

I, No. 
being 
Depth 

_ 

Ground Level m m 
wer 

Stiff /bard grey silty stony clay 
with cobbles = ° 

II 9.00 63563 

D 9.45 63564 

" 
1t C(75) 9.70 B19 Nil 

10.00r7-.1. 919 6.35 
Final level 

- 

x-11 J. ̀3.. 

Z 

. . a $,; V,,! 

- 

i ,, .... . 

ml 

Isi 

as 

Remarks: 
KEY - EXPLANATION Chiselling 4t hours + - Water Strike 

" 
Ati 51.5 1 o s to 195mm Refusal .W 41btitéurbéd Sample 

B - Bulk Disturbed Sample 
W - Water Sample I U Undisturbed Sample 
1P - Piston Sample 
a C(N) - Cone Penetration Test - .. a S(N) - Standard Penetration Test 
N - Blows /300mm 
V - Vane Test 

R723



SITE INVESTIGATIONS LTD. 
BOREHOLE RECORD 

'CONTRACT Merritt* Road BOREHOLE No. 

Bored for Mr. N. holly 
Site Address Dublin 

Boring Commenced 28/11/81 

Type of Boring 

Ground Level 

Shell b Auger 

O.D. 

Water Struck (1) 0.90n SOL (2) 

Standing Water Level 

All levels are related to ground level. railed to recover 114 at 

3.26n SOL. Chiselling 61 hours. 

(3) 

10 

Boring Completed 28/11/81 

200 Diameter of Borehole MM. 

Remarks 

Depth in Meters Samples 
Description of Strata 

From To 
Thickness . 

ReL No Type Depth 

0.00 1 I ' : : i: Hi 
0.45 Topsoil ,1:i 

--: 0.45 

-) 
045 . 

IiIi I !Hi I 

0.80 

Mottled grey and brown silt{ 
stony clay 

i i i : 

i ;Ii! 1.25 
1.3a WW1 , 

0.75 
2631 D 1.80 Dense fine fo coarse sandy 

gravel . t ni 2.00 

2.00 HUI 
2.80 

2632C 
24322 

U 
D 

2.16-2.60 
380 . 

Firn/stiti grey silty stony 
clay with cobbles and bouldu 
(chiselling 2i hours) 4.60 

4.60 1 i 1 i 
; ! : 

2.60 
26322 
24323 

D 
D 

6.00 
6.60 

sglziunard grey slaty stony 
'lay with cobbles and boulder 
(chiselling 4 hears) 

. 

1 

7.00 

7.00 ill 1 Final level. 

I, i ! 

Milli 

ii !I ! Standard Penetration Testa, 

i Hi! . 

At 1.85'37 blows to 12" 
At 3.90 24 * 12" 

i 

:i. HI 
11111:1 

" 

At 6.90 92. " 12" 
i! i 

H 
r 

li; 

1 ! ; : ! 

! ! : ; 

! 1 I 1 

! i i i ! 

i 1 ! 

II!! Ir 
. 

. 

11 

i I ! ! 1 

i ! I i !I 

,...-...- 

- fincliittirK4d Stimtp D Disturbcq-1 - Sz-:rnn!,. W - Writer Sermnl.. 

, 

.:i 

!:. 
=', 

!;!, .. 

:' 

ii'' 

, 

, 

It 

. 

till, 

, : 

I 

TI - P P. 

-- 

! ' 

li 

i 1i 

A. 12 

("ode- Sitrstrit, 

R741



SITE INVESTIGATIONS LTD. 
BOREHOLE RECORD 

Road 
BOREHOLE No. 1 

'ferries 

I, 
CONTRACT 
Botwifor Mr. N. O'Kelly Pi 
Site Address Dublin 

1111 Boring Commenced 12/11/81 

Type of Boring Shell 111 Auger 

Ground Level O.D. 

Water Struck (1) 1 .30u ROL (3) (3) 

Standing Water Level 1 .00a ROL 

Boring Completed 12/11/81 

Diameter of Borehole 200 

Remarks All levels are related to ground level. Chiselling 2 hours. 

mn 

Depth in Meters Samples 
Description of Strata Thickness 

Rd No. Type Depth From To 

0.00 H Hi; 
1.60 

25478 
26483 

D 
W 

1.00 
1.00 

rill of silty stony clay 
rubble, brick, etc. 

1 : H 1.50 

.50 MI 
;!5! 

2.05 

2547711 3.00-3.45 Yiru/stiff grey silty stony 
Allay . 

I I iiii 
I 155.5 

3.51 

3.55. WWI - 
0.16 

28478 D 3.60 Presuud rook or boulder 
(chiselling 2 hours) 1!::5 / 

nu I 5515 ! 

3.70 
- 

iIiiii 
!his: 

. HI li 

5 :... 
5 555! . 

' 

II ;t 

II !i 
. 

i i! I I I 

. ' 

I j i 

I : H Standard Penetration Tests: 

1 ! 

i ill 
5 ii! 

I 1 

' At 1.65 14 blows to 13" 

At 3.70 Refusal killt1 

li i[i 
55 155 

i i I 

II iiii 
li !id 

!! ! 

WIN 
I i I ! 

!!!!1!I 
iiiiill 

' 
05111 

,;i5P 
!WI 

5!Ii5:: 
II:5: ; : 

TI-lif- 
ii : I ! I 

ti 
WWI 
:::::: 

f r: Sermr)k. 

- IN 
...' - :. 

:e 

:... 

is. 

11 

111 

it 

p 
p 

"*. 

! 1, 
, 

til,,I 

IiiH 

ii 

7 

61 
; 

- 

!, I 

i 

, 

imii; 

!!1 
. 

n m VI - Wrt!..r 

.19 

. 

FA 

R741



11 

' 

CONTRACT 

Bored for 

Site Address 

SITE INVESTIGATIONS LTD. 
Morrie& Road 

Mr. E. O' Kelly 

Dublin 

Boring Commenced 6/12/81 

BOREHOLE RECORD 
BOREHOLE No. 1A 

Type of Boring Shell h Auger 

Ground Level O.D. 

Water Struck (1) 1.00a ROL (2). 

Standing Water Level 0.80a SOL 
(3) 

Boring Completed 9 /12 / 11 

Diameter of Borehole 200 

Remarks All levels are related to ground level. /ailed to recover U4 at 
3.00n SOL. Chiselling 2 hours. 

Depth in Meters Samples 
Description of Strata ThiThickness 

Rol No. Type Depth From To 

0.00 Iiiiil 
0.30 

. 
. 

Topsoil . HiliP 
, ,,!-I 0.30 

_ 

-.30 d11111 

0.70 

. 

,. 

Fill of silty stony slay, 
brick, organics matter, to. 41XiIiiii 1:00 

'fiCI WW1 .., 

'.30 
. 

--.: 

Fine to sodium sandy gravel . i t stir 1.30 

1.30 1111111 

1.96. 

0336 
26336 

0 
D 

1.60-1.96 
2.00 

Pirn/stiff grey silty stony' 
clay , !! i I i 

i:Iii. 3'.26 
4.36 

', 

-11 1 i 

.16 

Presumed rook or boulder 
(chiselling 3 hours) :1 

..i :,!! ii 3.40 

III! ii 

;Hi 

II!, ii 

ill 11 

11 11 

._ 
,!t1 

' I ' 

..i. ,-..., ..,.. ,... , . . 

. .,... : ..... 

iii:i 

Iii 
II; ill 

Ii 
: - 

41'' ,Ittit it: 1j:tit 
1111111 

Ai-- 

-.,r'' 
11 

:# :II 
liiiili 

#: 

h , 

illii 
i hi 

-. ,. 

Lit 
, , , ii 

t lett 
i 1 i ; 

, t 
- :iii ;ii 

, 

, t i I 1 ; ' 

(71,1: U Undisturbed Sample D -- Disturbed Sample P - Piston Sample W - Water Sample. 

=r 

ram 

..:2,, 

ii 

I 

i i ; 

; 

I .. 

. 

: 

: - 

. 

1 

I 

'11 ' 

t 

I 

. 

: 

. 

- 

R741



A 

b.1. 1 LIN VLO.1. llatt 111/4.J.LN 1J Ili. 
BOREHOLE RECORD 

CONTRACT Merriam Road BOREHOLE No. 2 

Bored for 

Site Address 

Mr. N. 0' [ally 

Dublin 

Boring Commenced 13/11/81 

Type of Boring Shell 81 Auger 

Ground Level O.D. 

Water Struck (1) (2) 

Standing Water Level 1,, 45a ROL 

(3) 

Boring Completed 11/11/11 
Diameter of Borehole 200 mm. 

Remarks All levels are related to ground level.- Chiselling 41 hours. 

Depth in Meters 
Thickness 

Samples 
Description of Strata From To Rol No. Type Depth 

0.00 
: I 

i 

! 

h ii; 
1425 

Pill of silty stony clay, 
rubble, traces of organic 
matter etc. 01111 1.35 

it.i5 ii it kiiik! 
0.85 

25479 D 
- 

1.60 Dense fine to coarse sandy 
gravel -1JMIll 220 

2.20 Willi, 
8.00 
% 

3.80 

26480 
26481 
26482 

U 
U. 

D 

2.35-2.80 
3:85-4.30 
5.00 

lira /stiff grey silty stony 
clay 

1 Hil 
:fi; 
nn 41"w i ' ili i I 

illiEli 

3.95 

6484 
25486 
25486 

u 
D 
D 

-.DO 
8.00 
9.60 

tiff hart! grey silty stony 
clay with cobbles and 
boulders. (chiselling 21hr) H:I:: .;: 9 gis 

9.95 !ill I 

0.05 

26487 
25488 

D. 10.00 
9.10 

Presumed rook 
(chiselling 2 hours) !MI: 

IhHilt 10.00 
1111 

ii . ii!' ii f!tiiil IhIli; 
_ 

T:i !!! i 

li! ii i 

i WI 
t iiil 

1;!!: 
)!!:ii; lii: ;, \ Standard Penetration Testa: 

, i : 

II MI 
1 :;:i 
: ;.; ; 

i ;!I:, 
. 

At 1.65 37 blows to 12" 
At 6.50 14 " " 12" !!ii i 

!11111 
At 7.00 63 " " 12" 
At 8.50 113 " " 12" 
At 9.85 Refusal 

W i 1 

1H: 1 

1 pl 1 

! Ili ; 

!i! I 

!i; i: 
' 

. 

iiiii:l 
;lin 

!iiiiii 

. !lu I! 

Illitil 
ii:1!!: 

i'liii n:i: 

, 

. 
p 

I, 

::, 

Code. U - Undisturbed Sample D Disturbed Sample P - Piston Sample W - Water Sample. 

11 

:: 
. 

; 

r 

11 

! ' 

- 

r 

1 , 

_ _ t 

: 

, 

- 

t, 114 

R741



111 

CONTRACT 

SITE IN V tabl 1LitillUIN J Liu. 
Merrion Road 

Boxed for Mr. N. 0Xraly 
Site Address Dublin 

Boring Commenced 11/11/51 
Type of Boring Shell & Auger 

BOREHOLE RECORD 
BOREHOLE No. 

Ground Level - O.D. 

Water Struck (I) 1.76a BOL (2) 

Standing Water Level 1.40* BOL 
Remarks 

(3) 

3 

Boring Completed 18/11/11 

Diameter of Borehole mm. 

All levels are related to ground level. 

Depth in Meters 
Thickness 

Samples 
Description of 

fleiNo. Depth From 

-'F1 
To 

0.00 1 

ii 1 i 

1.30 

7111 of silty stony olay, 
Rubble: traces of organic 
natter etc. tit: 11 

ii 1.30 
, illitit 

1111h1 

0.46 
211494 1 

. 

1.40 
Mottled grey and brown silty 
stony clay h3w 

i 1.ys 

1.74 
11 HI .. 

n nn -...- 

26490 D 2.00 Dense fine to.00arse sandy 
gravel with cobbles JUT 

i;:l 1 
I En -...... 

3.55 !111111 
1 ; f . : 

4.45 
6492 

v6,493 
D 
D 

. . 6 ,.. 

4.60 
6.00 

lira /stiff grey silty stony 
clay 

...=!. WI!: 5 00 

5.00 il 
i 111 

6.00 
. 

Stiff /hard grey silty stony 
clay 11H1. 

I il 11: 
7.00 

' 

7.00 !Hill 
aaaaa level II " 

1 !1: 
It 

1 i i 

' 
- i ! 

I H 
! ! 

i i = 

, : 

) ! ! 

1 I i i 

H li 
! ;I i! ' Standard Penetration Testa: 

I., 

11 

, 

'Hi ii 1,, il ; - 
At 1.66 64 blows to 12" 
At 4.36 le " . " 12" !!!;i1 

1111:11 

_L 

litilli 
11!1 11 

111: 1i 
f 
; 11 ' 

. 

i ;.1 i i ;1 

111:1=1 

11 
1 

. ! i 1 ! i 11 
!:!:,! 

t 1 It; 
ill; i; 

H let' 
111 

- 

, 

: 1111 
1 i:111 

. 

i i 011= ,1:i1 

Ti Samole D - Disturbed Sample P - Piston Sample W - Water Sample. 

sO 

Type 

304551 D 

, 

V 

. 

: ! 

.. 

. i 

! : ! 

' 

; ; 

I 

1 

i 
I 

. ' 

I 

- 

. 

I 
I 

6,4-g1-1) 

1 

U 

S 

= 

1 

1 

kt 5.61 -0'3 la- 

I - linen:to:1,4 

R741



1 

anti 111V V LA01.1%.21-11ivINk.) L .1./. 

CONTRACT' Merriest Road 

Bored for us. X. O'Xelly 

Site Address Dublin 

Boring Commenced 20/11/81 
Type of Boring Shell 6 Auger 

Ground Level 

BOREHOLE RECORD 
BOREHOLE No. 

O.D. 

Boring Completed 21 /11/81 
Diameter of Borehole 200 

Water Struck (1) 2.75n 20L (2) (3) 

Standing Water Level 

Remarks All levels are related to ground level. 

mm. 

' Depth in Meters Samples 
Description of Strata 

From To 
Thickness 

ReL No. Type Depth 

0.00 II ttli 
H Iiii 

0.70 0.70 
rill of silty stony- clay, 
rubble, traces of organic 
natter etc.. t ;I: : 

; ,::, 
; ; : 

1.70 iiii i 
i 

1.30 
26901 U 1.50-1.95 

Stiff mottled brown silty 
stony clay ---1.! :!111 Hit::: 2.00 t 

2.00 WW1 ' 
1.00 

36303 D 2.60 71ra/stiff grey silty stony 
clay !:iii 

i ;I 3.00 
3.00 ; ill!!!: 

4.00 
28304 D 
28305 8:18 

Stiff /hard grey silty stony 
clay i 

!:;!iii 7.00 
7.00 ; : 

!1 ! 

; 

lanai level 1: I iii 1ii;!!i 
: I: ;; : 

.'f ;I 

ill li 

. 

ii 

iii! 
; !1i 

Iii !II 
ii 

il 
1 

' 

Standard Penetration Tests: 
. 

)hil l 
. ; ::: .1 : 

; :: ;::!.;: 
, . 

At 2.30 18 blows to 12" 
At 3.60 62 " " 12P 11' !ii 

I . : I ; Iliiiii 
1;:::=1 At 5,30 105 " " 12" 

At :81,80 Refusal 

MIMI 
: I i f 

iii. I: 
1 ! i I 1 l 

I iIii 
i 

' : ! i : i ill ill 
! i i ; z ;Iliiil 

111:11 

t i l l 

1 III 1 PI 
i i I ; ! 

i ilili 
iji! ii 

. T! -. Scmole P - Piston Sample W - Water Sample. 

*;. 

(04-; a 

-- T 

..- 

-a. 

I 

D 

I !I 
1 

; 

!! iiiii 
ilil:11 -, 

!i 
:1 

. .. Snmnlo n Disturbed 

I 

1 

- 

26303 D 

' 

3.80 

R741



11N V LOI.J.L.TtitiviN 
, BOREHOLE RECORD 

CONTRACT Barrios Solid BOREHOLE No. e 
1113ored for Mr. K. O'Kelly 

Site Address Dublin 

Boring Commenced 23/11/11 

ype of Boring Shall 6 Auger 

round Level 10 O.D. 

Water Struck (I) 1.30a SOL (2) 

Standing Water Level 

!Remarks All levels are related to ground level. Failed to recover U4 
at 2.60n DOL. 

(3) 

Boring Completed 24/11/61 

Diameter of Borehole 200 mm. 

Depth in Meters 
Thickness 

Samples 
Description of Strata From To Ref. No. Type Depth 

0.00 II 1 ii 
i t ii 

0.16 Topsoil 
I : 

"O. 

0.15 
J Witt! 

l = : : i 

1.06 
25514( D 1.00 Sott/tirn'silty clay 

1 )hii 1.20 

1.20 Willi 
0.10 

211615 D. 1.60 Loose tine to sodium sandy 
gravel 

..,.. 

i ili 1.S0 

1.10 I 

1 11 
I 

1.20 

26616 
26517 

D 
D 

2.00 
3.60 

Pita /stiff nettled grey and 
brown silty stony slay WW1 3.00 

3.00 """ 
1.00 

25616 U. 3.00-3.45 Stiff/hard grey brown silty 
stony clay with cobbles and 
boulders. (chiselling lthr) IiH!!: 4.00 

4.00 
i 

ii 1 

3.00 

'26520 

!fill 25623 D 

D 

B 

4.90 

11:88 7.00 

Stitt/hard grey silty stony 
slay : H ii 7.00 

7.00 itliiii 
il;!;;; 

Final level. 
III I ! 

i i : ; ' 

71 ' 

)H 

I * 
1 1 i T! 

I ' 1 i i i Standard Penetration Tests: 
''!:;:i 
i i 

iiii!ii 
:!;;:i At 1.15 6 blows to 12" 

At 2.15 13 " " 12" 
- 

i! ! 

Ili; I 

r1! i 

i ff! i 

At 4.66 76 
At 5.65 62 " " 12" 
At S.65 66 0, " 12" ;Ili 1 

- ! [I I 11- 

:1 'HI ..: 
!::;!, 

i!:: : , 

- - A 

U Undisturbed Sample D - Disturbed Sample P - Piston Sample W - Water Sample. 

, 

- 

' 

i -- 

I 

.: 

1,:=1. 
iiiI;1 

1 

61 - 12° 

. . 

,, 
C .-1 -- 

G 

) 

' 

lollii 
. 

HI M 

R741



I 

CONTRACT 

IBored for 

Site Address 

Slit IN ILAN 1.11.1J. 

BOREHOLE RECORD 
Retries Road 

Mr. N. O'Kelly 

Dublin 
Boring Commenced 33/11/111 

r TYPe of 13°ring Shell & Auger 

Ground Level - O.D. 

Water Struck (1) 1 .03a SOL (2) 

Standing Water Level o. Vim IGL 
IRemarks All levels are related to ground level*. 

(3) 

BOREHOLE No. 7 

Boring Completed 24/11/11 
Diameter of Borehole SOO MM. 

Depth in Meters Samples 
Description of Strata 

From To 
Thickness 

ReL No Type Depth 

CO .. 1 t 

0.30 Topsoil 

11.ttled brown silty stony 

l l 

1 0.30 

A' 4 WWI 
! ! i ! i 

0.70 
! i 

' : I 1.00 

r: liird ;,. 

26314 D 1.60 
Fine to ascii sandy gravel 
ot medium compaction 

1i 
is: 

.5 

26315 
26316 
26317 

V 
V- 
D 

2.10-2.55 
3.60-4.06 
6:00 

Firm/stiff grey silty stony 
clay 

9.09 

f- .OQ 
!I 
ii 

1.00 

26316 D . 6.110 Stiff/bard grey silty stony 
clay ii!! 

i. !.: 
! 

.00 

Final level : i i i 

5 5 . 

I ' 

I / 

1 i i 

! . 

Standard Penetration Testes 
i 

I I. 
1: 

::5 At 1.66 21 blows to 12" 
At 5.26 20 " " 12" H Ii 

., i 

: At 6.76 62 " * 12" 
"54:5,, 
JUJj;, 

51 
... 

1 i:i 
. I 

1. 

,:: 

111111 
II: - 

El I., 
: 

1111 
. 

. I 

. ' 

Code: U - Undisturbed Sample D - Disturbed Sample P - Piston Sample W - Water Sample. 

r! 
.; 

V Lb 

!, 

Il !ff. 
t I : s 

) 

' - 
i ! ; i ' 

1; qa 
i 

i ,J 

7-Q0 
H ! i 

W i 

. 

!1:1 
, 

!H: 

:1 :: 
: 

)" 1. 

11 

,i1 

II: 

, . 

i 

1!i 

i i ! : 

I ; i 

I 

(03 

0.06 1.06 

2 

: , I 
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GEOTECHNICAL CONSULTING SERVICES LTD. 
BOREHOLE RECORD 6 .23 t 

LOCATION: . 

E.S.B. East James's St. 
CLIENT: 

Ove Arun & Partners 

EQUIPMENT: 

Pilcon Wayfarer 1500 & 

Wagon Drill 

Boring Commenced: 5.9.77 

Boring Completed: 89.77 

Borehole No. 1 

Sheet 1 of 2 

Coordinates 

Ground Level 

DESCRIPTION 

Concrete (Chiselling 21/2 Hours) 

Soft Black gravelly very silty 

Clay 

Grey Clayey sandy gravel with 

cobbles 

Soft Brown and grey gravelly 

silty clay with cobbles. 

Very gravelly sandy silt with 

cobbles 

O 0 
= > ye 

-1 

SAMPLES/TESTS 

3.45 

Sample I 

Depth Test 
Type No. 

0.60 

2.00 

3.10 

00 

5 20 

6.0o 

7.00 

D 

0 

3699 

3700 

370) 

3 702 

3703 

3701- 

9.00 D 3705 
GROUND WATER OBSERVATIONS: 

S.P.T. 

11=5 

s.tt writ 

SAMPLE/TEST KEY 
D Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery ( %) 
I Piston (P), Tube (U) or R.Q.D. Rock Quality 

Coro Sample (length to scab) Designation ( %) 

REMARKS: 

VxnepAaPre,';.s Ltd. :;4'A 

CD .- 
OI 
0 

OE 

TX 

co 0 
a 
cro 0 a 

0.35 
0 35' 

0,J 

I 

I 

p 

P 

.ci 

m 1- , 

f.vik 

3 

coo 

820 

. 

1.20 

o 

e 

2 

7=2' 
o x 

___x 
_____ 
x....x 

x -3._.. 

i--- 
x 

x ..,.L. 

-..1. x 

7,7_7. 
C X: s'2 
...PC/ 
.731,_ 

Pq 
!" 
- 

o 

o 

w - 

..±11 
_...., 

.24 

-°-: 

3.20 

1.70 

:._7,o. nt 

x' ',f.; 

. 

____ 

R888



GEOTECHNICAL CONSULTING SERVICES LTD. 
BOREHOLE RECORD 

LOCATION: 

E.S.B. East James's St. 

CLIENT: 

Ove Arun & Partners 
Borehole No. 1 

Sheet 2 of 2 

Coordinates 

Ground Level 

EQUIPMENT: 

Pilcon Wayfarer 1500 & 

Wagon Drill 

Boring Commenced: 5.9.77 

Boring Completed: 8-9 77 

DESCRIPTION 

-0 
a) - 0 CD = > 

Q-a 0 
-1 

cc 

CO 0 
-I 

.c 
0. 
a) 
[3 

0 0 
a) c 

.. 0 - = I- 

SAMPLES/TESTS 

Sample 
Depth 

Type No. 1 

Test 

V.Ai. 
O 

. X X 

,(17.X. 

X.".04 
X .0 - X 10 00 

1.80 9.00 

10'00 

10.30 

t 1.0 o 

la30 

0 

0 

D 

0 

3705 

3706 

3707 

3708 

S.P.T. N4 Stiffish brown /grey gravelly 

slightly sandy clayey silt. 

Kr( g 
go. 

Y,' 

)(. 0-1 
. 0Y* --k x- 

TX___D-)42; 
II 00 

1.00 

Soft slightly gravelly clayey 

silt with cobbles 

(Chiselling 5 Hours) 

End of Borehole at 12.30 m. 

' 

ri x---X"o 

g X x 

X-DO 
X - 

A- xx 
A ox 
ix x 

X 

X 
ar x 

X Yen," 

$ (.,-,, , 
X -- 

X X X 0,TC 

- 

- 

3-30 

agon Drill) Rock (Wagon 

I i 1430 

3.00 

1 f MIME 
mill ( 

( 

i If 
I i 

1 

1 

1 1' 
) i 1- 

1 1 

L / 1730 

End of Wagon Drilling 

GROUND WATER OBSERVATIONS: 

Water level at start of day 2.00m. Water struck at 3.80 
SAMPLE/TEST KEY 
D Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery (c/o ) 

1 Piston (P), Tube (U) or R.Q.D. Rock Quality 
Core Sample (length to scale) Designation ( % ) 

REMARKS: 

Total chiselling 71/2 Hours. 

Wagon Drill from 12.30m 

Vanessa Press Ltd. 54 51- 

;iiIr 
. 

i I 

. 

i 

X 

MEM 
MINI 

MIll 

III , 
MI= 
NM 

____I 

ammo 

R888



Report No. 
1611 BORING RECORD 6232Z [1a3- 

Contract 
BAGGOT STREET Borehole No. 1 

Sheet 

Location DUBLIN 
Type and Diameter 
Cable Tool 200mm 

Client 

DONNELLY TROY & ASSOC. 
Ground Level 

Date 22.11.90 

Description Reduced 
Level 

Samples Field Records 

And Tests 
Depth Ref. 

No. Type Depth 

Made ground :Brick,stones,rubble, 

clay timber etc. 

NN.-. 
= 

: 

20193 
--.=-7 

= 1.90 
20194 

20195 

20196 

20197 

. 

D 

D 

D 

D 

D 

1.00 

2.00 

2.60 

4.20 

5.0C 

2.60 N=23 

4.50 N=37 

6.00 22/7 
- & re i 

Soft mottled brown grey silty 
stony clay with full traces 

----,, - = A-7-- ..m. 

--*'=2.50 

Stiff brown silty sandy stony 
CLAY (Boulder clay ) 

-77-= 
-Ur.- .=- 

= 
_...0...- 

_ - 
.Z.-.0 

X in- E 
= 

k--0 = 

Stiff to hard grey black very 
silty CLAY with cobbles and 
boulders 
(Boulder clay) 

Borehole completed at 7.00 

_74.20 
217ii: 

= X er-- - _ 

= .--7- 
-7_ 

--= 
if- 0 : 

--: 
-5-0 E 

--= 

--)--6_ 
= 7.00 

0 
= _ 

= 

= 

= 
= 

Water Level Observations during Boring Remarks 

Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water 

Remarks Chiselling in fill = 11/2hrs 

22.11.90 6.80 6.80. 6.80 Water noted 
End of boring Chiselling boulders at 7.00 : 7.00 Nil 6.50 

Sample/Test key C -Cone Penetration Test 
U-Tube Sample N-Blows/0.3 metres 
D-Disturbed Sample R-Refusal 
W-Water Sample V-Vane 
S-Standard Penetration Test 

Brim 

us 

11 

\\ 

\ _ 

E 

trx ,-7 

-- 
0 --7- 

I 

g) 
..a 

=- 

x 

R889



Report No. 
1611 BORING RECORD C2 32 (1 [106. 

Contract 
BAGGOT STREET Borehole No. 2 

Sheet 

Location 
DUBLIN 

Type and Diameter 

Cable Tool 200mm 
Client . 

DONNELLY TROY & ASSOC. 
Ground Level 

Date 22.11.90 - 23.11.90 

Description Reduced 
Level 

Samples Field Records 

And Tests 
Depth Ref. 

No. Type Depth 

Made ground - clay,gravel, 
brick , timber 

/<_ 
':._ 

E 2.4 020199 
-roff : 

0 
a-7- = 
irt-- = -= 

=.- 

X.-Ivo-7f 

3.90 

20198 

20200 

D 

D 

D 

1.00 

2.50 

4.20 

2.50 N=32 

4.50 50/1f 
& ref 

FILL - Brick , clay , stones 

Stiff brown silty stony CLAY 
with cobbles 

Stiff to hard grey black 
silty very stony CLAY 
(Boulder Clay ) 

Borehole complete at 6.00 

- 

)4 a- 

PC ",0- 
. )5 

t5" = 

4.--- = 
o-a 

&°`= 

- Z 

U:7 1 
=6.00 

..._ 

.,. 

Water Leve Observations during Boring Remarks 

Chiselling in fill = lhr 
Chiselling in boulders 3.90 
to 6.00 = 2hrs 

Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water 

Remarks 

22.11.9C 3.80 3.80 3.80 
s.o0'End 

Slight seepage 
of boring b.UU N11 

Sample/Test key C-Cone Penetration Test 
U-Tube Sample N-Blows/0.3 metres 
D-Disturbed Sample R-Refusal 
W-Water Sample V-Vane 
S-Standard Penetration Test 

NN 

= 

cl--Q 

;o- 
'--ti 

0 m 

US, 

I 

g, 
_i 

/7 

1.20 

=: 

, 

R889



*I11.11IN/7 

6232.3 

GEOTECHNICAL CON_ ,ILTING SERVICES LTD. 
BOREHOLE RECORD 

LOCATION: 

sa3901" Sr 
CLIENT: 

Muir Wilson 
Borehole No. 3 
Sheet I of I 

Coordinates 

Ground Level 

EQUIPMENT: 

Rican Wayfarer 1500 

Boring Commenced: 
/ 7/7/8 0 

Boring Completed: 

DESCRIPTION o 
oo 

...1 

SAMPLES/TESTS 

Depth 
Sample 

Test 
Type No. 

FILL Brick gravel) *4 `4 4 
. 

, 

2.90 

' 

- 

1.50 

2.50 

3.00 

3'50 

4.50 

5.40 

D 

D 

D 

D 

7368 

7369 

7370 

7371 

5.P T. 

N = 24 

5 . P 7 
N = 41 

S. P. 77 

N = 5: 

S.P.T. 

N = 54 

StifF brown gravelly sandy silly 

CLAY 260 

,: 6 
b_. ev 

.._..2.:_:, 

.0. , 
. .. 

.0- 

....... 

. 
- 

x 
' 

Stiff dark grey gravelly silty CLAY 

el, .. ....,_, 

2.10 

, ... 
yq- .. 

,-P 
1t' ' 

o. 
:----° 
-,--1- O. v 

gravel and Broken Rock =,4, 
(2...2.-g- 540 

0.40 

oess-muc-now- CHISEL/Jag 2 hrs 

GROUND WATER OBSERVATIONS: q. t 4 / . Encountered 5. 00 fel 6. q .z. . 

q. w. STandlit? 20m 8.c.L. 
SAMPLE/TEST KEY 
D Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery (%) 

I Piston (P), Tube (U) or R.Q.D. Rock Quality 
Core Sample (length to scale) Designation (%) 

REMARKS: 
7Orai Chiselling 2 hrs 

IMONInew 

0.30 

', . 

V ...* 
____ : . --4- K, 

-,c 

- K '1., 

6 

o .. 

_- 
.q . 

ola 

IS 

S 

'i 
I ' S. 

C. 
ii 
a 

- 

5.00 

- 
--- - 

. 

.--- 

'anat.. P... 
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a. d r. *4# d r I v 'OW 

\ eft 1. Jr" 
ia Via Sisal VI kO. 

6232g BOREHOLE RECORD 
LOCATION: 

B0390t Sr 
CLIENT: 

Muir Wilson 
Borehole No. 1 

I 

Sheet I of I 

Coordinates 

Ground Level 

EQUIPMENT: 

Rican Wayfarer 1500 

Boring Commenced: 
11 /7 /80 

Boring Completed: 4/ 7/80 

DESCRIPTION o 
ce 

..r 

SAMPLES/TESTS 

Depth 
Sample 

Test 
Type No. 

FILL (crick, gravel) feta' 
AvAVLVOI 0.30 

, 

. 

- 

t 

- w - 

5.50 ' 

/.50 

3.00 

0 

5.50 

D 

D 

D 

D 

7361 

7362 

7363 

7364 

5.P.7. 
N .--- 23 

S.P.T. 
N .. 41 

P. r S.P.T. 

N w, 33 

Firm tb Stiff brown gravelly - 

sandy silty CLAY 
1.80 

. ' 

.---,er 
0 

L e..2, 
..._ ..._ .= 

. v ...,..... . ,, - 
077--. 

1-- 
: 

:2.10 

51IFF dark grey gravelly silty 

CLAY 

witii Cobbles 

CHISELLING 2hrs 

340 

.,, . 
0 k 

.ec). 
X 

, . 
V 

CD-. -L. 
w 0 ..___ - 

0 0 X 

I( 0 .- 

%<D' 
0 < -.a... 

CY-2- 
. 

w. 0 

40 w es 
OBSTRUCTION - CHISELLING 2 hrs 

GROUND WATER OBSERVATIONS: - q w encounrered 3.0 m B. CI L. 
q. W. standing 1.20 m 8.4.1- 

SAMPLE/TEST KEY 
0 Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery (%) 

I Piston (P), Tube (U) or R.Q.D. Rock Quality 
Core Sample (length to scale) Designation (%) 

REMARKS: -.. Toraj ChiselliA3 4 hrs 

Vanessa Press Ltd. 

^ 

en 
01 
a) 

.c 
c 

'3 2 i- 

, 

- 

1 Tt i i 
a 

t 
A' 

. 

_ 

R890



GEOTECHNICAL CONSULTING SERVICES LTD. 
BOREHOLE RECORD 

LOCATION: 

67 Baggot Street, Dubli 

CLIENT: 

Stephenson Gibney Assoc. 

Borehole No. 3 

Sheet I of I 

Coordinates 

Ground Level 6 I 

EQUIPMENT: 

Pilcon Wayfarer 1500 

Boring Commenced: 5 8 .76 

Boring Completed: 
6.8.76 

DESCRIPTION o 
0 
-J 

SAMPLES/TESTS 

Depth 
Sample 

Test 
Type No. 

Brick and rubble FILL with some 

silt and clay. 

WWV 
14 1 

I .4 4+ 
44,4 

....44 4:6 0.60 

0.60 

, 

1.0o 

1.5.0 - r.it 0 

2.30 

2.60 -2.90 

3.2-0 -3 . To 

3.5o 

4 .So 

6.0(..., 

.D 

.1, 

D 

n 

D 

3o7S" 

3076 

3077 

3o79 

3o79 

S.P.T 
N 0 / I 

s.P T. 
N = 14- 

5 P. r. 
N = /0 

Black clayey SILT with some 

stones & some traces of red 

brick. 

x 
gc 

x 
ice 

x 
X x -0 
x ,4-/x 

...... 74 .---' 
x x x 
°x x x 

)(x X X 
--,5X 

X 
XXXx 1.81, 

I.22 

Firm brown and grey mottled 

clayey SILT with occasional 

stones. 

e'c kx 
Y. )1., - eg 
v X- 
?x)(4. 
71/4)(gg 
xx 
-.1( 

Xvx x Xx xv xo 
X !ie.-it 3.00 

Lig 

Medium to coarse grey angular 

SAND with some fine gravel 

(borehole "blowing" continuously). 

-6- - 
46 
- , 

.: . 

,.1et - 

. t, 
. . i 

,' 
"P L o 
'...*1 

4 b 
t . 

.7 6.. .: y .b .% 0 
ASS 

i.SS 

, 

Large limestone STONES and 

COBBLES. 

0 C> b 
0 06 0 e# 

Cid' iS 

04 0 

Stiff black silty very gravelly 

CLAY with cobbles and boulders 

(chiselling 2 hours). 

End of borehole 

'-'-'4.--- 
6;41 
C) ''' 

% -UX 
Y -0 y 6 

IT" - 

6740 
0- 0 7.00 

/45 

GROUND WATER OBSERVATIONS: Water struck at 3.00m BGL and rose rapidly to I.2m 

(very strong flow). Water level at I.2m BGL on completion. 

SAMPLE/TEST KEY 
D Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery (%) 

I Piston (P), Tube (U) or R.Q.D. Rock Quality 
Core Sample (length to scale) Designation (°/0) 

REMARKS: 

Chiselling with heavy chisel for 

2 hrs. from 5.I5m to 7.00m. Sand 

"blowing"back in B.H. from 3.00m to 

4.55m. Vanessa Press Ltd. 5451. 

b 
0 o Tv 
= > 

-o 
.1) --I 

cc 

= I 0 
a ' c , i _x 

O 1 2 

1 

1 

x, 
, 

. 

..*.o., v. 

' 

. 

. 

.. 

. . 

. 

. 

- 

1 

2L 

b 

I 

.7-.1. 

. 

, 

: 

. 

- 

.1' 

__ 

. 
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GEOTECHNICAL CONSULTING SERVICES LTD. 
BOREHOLE RECORD 

LOCATION: 

Baggot Street, Dublin. 

CLIENT: 

Stephenson Gibney Assoc. 
Borehole No. I 
Sheet I of I 
Coordinates 

Ground Level Co $,Iii 

EQUIPMENT: 

Pilcon Wayfarer 1500 
Boring Commenced: 29.7.76 

Boring Completed: 4.8.76 

DESCRIPTION o 
co 

SAMPLES/TESTS 

Depth 
Sample 

Test 
Type No. 

Brick and rubble FILL with 

some clay and silt. 

***,,4 

OA' 
..... ...1 .... 
Matt 
..-. a. ox, -.7.- 
c,_____ 

e. 

0 -x-,., 

0 0- 
-'es' 

o.7 

/.32 

3.1,2 

365 

4,..i0 

A..0 

540 

an 

,z) 

2) 

U 

D 

1 

D 

Z 

coo/ 

caeca, 

0004 

0006 

0006 

3066 

3041 

30 6 ie 

5 . P. T 
N s t 

S.P r 
No/ov 

Mottled brown and yellow very 

gravelly CLAY with some silt. 

r 

1.10 
0.76 

Dark brown silty sandy gravelly 

CLAY with some very small 

traces of red brick. 

-7 It 
'v 

1.60 ,r.30 
2.2C- 2.31" 

1.12 -3. to 

0 0 

. 

'0-0 _ . 

____ - (..) 

i O 
v. 

1(17. -. 
0.55 

$40 
Hard black silty very gravelly 

.ny wi _f bst01-1111ps_Agl _ a s T i a 1 i 1 1) ,14 7 
ets:-.1:..," 0" .--.... 

41.4%- 
0.. .; 

045 
3.90 

- .....t 

Fine subangular GRAVEL with some 
sand & slight traces of clay. 

...!, 

t 

q ... 

045 4.30 
Dense coarse grey angluar SAND 
with an occasional stone. 

470 - 5-.$0 

LOS (40 

S. so 

`` l' 
, 

,.. 

' . 

. 

. 

Coarse grey angular SAND with 

large BOULDERS (chiselling 

61 hours). 

End of borehole. 

GROUND WATER OBSERVATIONS: Water struck at 3.62m BGL and rapidly rose to I.2m 

(very strong flow). Water was struck again at 4.9m. 
SAMPLE/TEST KEY 
D Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery (%) 

I Piston (P), Tube (U) or R.O.D. Rock Quality 
Core Sample (length to scale) Designation (%) 

REMARKS: 

Chiselling with heavy chisel from 

4.55m to 5.60 for 61 hours. 

Vanessa Press Ltd. 5451. 

v 0- 0 a) 3> v 0 
a) -I 

cr 

.c 
a 

0 0 0 
c " 0 

ow - 
I 

- 
, 

^ 

_ ___. 
0 , 

____ K 
--' 

r 

: ilo 
0 

1.:-. 
. 0 

. , 
. . 

. 

, 

i 

. 

t 

t 

t' 

I 

D 

- 
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GEOTECHNICAL CONSULTING SERVICES LTD. 
BOREHOLE RECORD 

LOCATION: 

67 Baggot Street, Dubli 
CLIENT: Stephenson 

Gibney & Associates. 

Borehole No.2 

Sheet I of I 

Coordinates 

Ground Level 6 23 30 
EQUIPMENT: 

Pilcon Wayfarer 1500 

Boring Commenced: 4.8.76 

Boring Completed: 5.8.76 

DESCRIPTION 0 
o 

_J 

SAMPLES/TESTS 

Depth 
Sample 

Type No. 

I 

Test 

Brick and rubble FILL with some 

clay and silt. 

An - 

-.94 .64 4 WM ON '444A°4° 

0.60 

I. 00 

/-0 - /.120 

1.70 

R Cc) 
2.60 - 2.S. 

3.30 

3 GS -3.9.5 

A So 

640 - S90 

6. cm" 

D 

D 

D 

D 

D 

3069 

3070 

3071 

3072 

3073 

3074 

S . P. T. 
^/w2/ 

S . P . T. 
N- 14- 

S P. T 
N- /Q 

S. P. T. 
N=85 

__ 

-- __ 
K -- .< - 1. So 

Soft silty slightly organic 

brown CLAY with some shells. 
0.90 

Brown & black very silty CLAY 
with some small stones and 
traces of brick. 

040 
- 

,=" 
, 2 - 

x o --7, 
It -4. lay 

0.90 

C e x". _.x .)0-- 
4:3( ')' 4. ---X., ,,c xXxic i X° $ 16 

,cac * 
X -$. .4 4' 3.00 

Brown very sandy slightly clayey 

SILT with some rounded gravel. 

0.65 
:?.t. 

.0.`! ... 
, 

,. P ' 3 cs 

Large limestone STONES and 

COBBLES with some angular sand. 

1.20 

- - 

. 

A. ,. 
, - % 

i 
- 

_,'": f?, 4 
..d 5- ..d - 4..11.5 

Fine to medium fairly compact 

angluar SAND with some gravel 

at the bottom of the layer. 

2.25 

. 
--;-'g 
)`1/. 
T-4.1 

3- _ .)c 
.0. 

0-by 

4'1-7 
C./-; 
_2. _ 

o 

TO 
m c" 
(7-1(.__ 

0 

7.10 

Hard black silty gravelly 

CLAY with cobbles and boulders 

-boulder clay (chiselling 

21 hours). 

End of borehole. 

GROUND WATER OBSERVATIONS: Water struck at 3.00m BGL. Water rose to I.2m 

after casing was withdrawn. 
SAMPLE/TEST KEY 
0 Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery (%) 
I Piston (P), Tube (U) or R.Q.D. Rock Quality 

Core Sample (length to scale) Designation (%) 

REMARKS: 

Chiselling with heavy chisel 

from 6.00m to 7.10m for 23/4 hrs. 

Vanessa Press Ltd. 5451. 

= 
a 0 0 

0, 
m 
c 
.- :c 

I 

14 ---- 

__ X. , 

' 

' 
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. . 

- 
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, 

. 

, 

- 

: 

.. 
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D 

- 
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Gio2ts 
Report No. 

1621 
TRIAL PIT RECORD OGS_ 

Contract 
BLACKROCK 

Sheet No. 

1 

Trial Pit No. 

8 

Excavation Method 

JCB Location ROCK ROAD, BLACKROCK 
Client 

O'CONNOR 
Ground Level 

SUTTON CRONIN Date 10.12.90 

Description Depth Legend 

Samples 

Ref. No. Type Depth 

Grey black stony CLAY FILL with red 
brick, masonry, fill also roots and 
fibres 

- 

- 

_ 

1.80 

23219 

23220 

D 

D 

1.00 

2.80 

Firm brown black silty stony CLAY, 
occasional cobbles and boulders 

2.80 

Stiff black, slightly silty stony CLAY 
- 

-3.10 
bou-elee-e4ay - 

Ground Water Conditions 

No water present 

Remarks . 

Pit stable 

- 

, 

R1098



612_04( 

Report No. 1621 TRIAL PIT RECORD ge3- 
Contract 

BLACKROCK 

Sheet No. Trial Pit No. 

1 
Excavation Method 

JCB Location ROCK ROAD, BLACKROCK 
Client 

O'CONNOR SUTTON CRONIN 
Ground Level 

Date 10.12.90 

Description Depth Legend 

Samples 

Ref. No. Type Depth 

Black silty clayey stony TOPSOIL, 
pieces of glass, fill, root fibres 

- 

0.60 

- 

_ 

1.50 

23222 

23223 

D 

D 

1.20 

1.90 

Stiff black/brown verystony, slightly 
silty CLAY with frequent large boulders 

Hard black silty stony CLAY, very stiff 
with large boulders and cobbles 
(boulder clay) 

2.30 

Ground Water Conditions 

No water present 

Remarks . 

Pit stable 

. . 

- 

R1098



Report No. 
1621 

TRIAL PIT RECORD 

. 

[103 _. 
Contract 

BLACKROCK 

Sheet No. Trial Pit No. 
3 

Excavation Method 

JCB Location ROCK ROAD, BLACKROCK 
Client 

O'CONNOR SUTTON CRONIN 
Ground Level 

Date 

10.12.90 

Description Depth Legend 

Samples 

Ref. No. Type Depth 

Grey-black silty stony clayey TOPSOIL 
with roots 

-0.30 

- 

_ 

2.20 
- 

_ 

- 

3.20 

23224 

23225 

D 

D 

1.30 

3.00 

Firm to stiff mottled grey brown silty 
very stonyfirm CLAY with cobbles and 
boulders 

Stiff black slightly silty stony CLAY 
(boulder clay) 

Ground Water Conditions 

No water present 

Remarks 

Pit stable 

64,21-13 
R1098



Report No. 1621 TRIAL PIT RECORD [183_ 
Contract 

BLACKROCK 

Sheet No. Trial Pit No. 
4 

Excavation Method 

JCB Location ROCK ROAD, BLACKROCK 
Client 

O'CONNOR 
Ground Level 

SUTTON CRONIN Date 
10.12.90 

Description Depth Legend 

Samples 

Ref. No. Type Depth 

Black brown stony CLAY FILL with red 
brick and roots 

0.90 

1.60 

2.10 

3.30 

23220 

23221 

D 

D 

1.70 

3.20 

Stone, brick and masonry RUBBLE FILL 
possible old wall 

Fine to medium light brown SAND, some 
gravel particles and stones (Fill) 

Grey black damp very stony silty CLAY 
traces of sand, pieces of brick and 
mortar. Lumps of stiff brown black 
stony CLAY through it. (Fill) 

Ground Water Conditions 

No water present 

Remarks . 

Pit stable 

be-evert/ 

- 

_ 

_ 

- 

_ 

R1098
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Report No. 1621 TRIAL PIT RECORD oast, 
Contract 

BLACKROCK 
Sheet No. Trial Pit No. 

5 

Excavation Method 

JCB Location DOCK ROAD, BLACKROCK 
Client 

O'CONNOR 
Ground Level 

SUTTON CRONIN Date 

10.12.90 

Description Depth Legend 

Samples 

Ref. No. Type Depth 

Brown black silty stony clayey FILL 
with red brick, mortar and rubble 

_ 

0.90 
23223 

23229 

D 

D 

1.00 

1.80 

Stiff mottled grey brown stony very 
silty CLAY with roots and fibres 

1.70 

_ 

2.90 

Stiff grey brown slightly silty stony 
CLAY with large cobbles and frequent 
boulders, (boulder clay) 

Ground Water Conditions 

No water present 

Remarks 

Pit stable. 

_ 

_ 

66-(24 

- 

R1098



bero96 
Report No. 1621 TRIAL PIT RECORD [10311-, 

Contract 
BLACKROCK 

Sheet No. Trial Pit No. 

6 
Excavation Method 

JCB Location ROCK ROAD, BLACKROCK 
Client 

O'CONNOR 
Ground Level 

SUTTON CRONIN Date 

in 12 90 

Description Depth Legend 

Samples 

Ref. No. Type Depth 

Red brick, clayey FILL with concrete 
and mortar 

0.40 

- 

- 

(Old foundation or floor, unable to 
penetrate) 

. 

Ground Water Conditions 
No water present 

Remarks 

. Pit stable 
Unable to excavate beyond 0.40m 

R1098



Report No. 1621 TRIAL PIT RECORD 163- 
Contract 

BLACKROCK 
Sheet No. Trial Pit No. 

7 

Excavation Method 
JCB 

Location ROCK ROAD, BLACKROCK 

Client 

O'CONNOR 
Ground Level 

SUTTON CRONIN Date 
10.12.90 

Description Depth Legend 
Samples 

Ref. No. Type Depth 

Black silty clayey stony FILL with 
red brick mortar, slate, glass, 
bottles, pipes etc. also roots and 
fibres throughout 

- 

- 

1.70 

203230, 

203231 

D 

D 

2.00 

3.10 

Firm to stiff dark brown/grey silty 
stony CLAY with cobbles and boulders, 
boulder clay 

_ 

- 

3.50 

Ground Water Conditions 

No water present 

Remarks 

Pit stable 

- 

C6t047 R1098



124Pli 2 
Report No. 1621 TRIAL PIT RECORD OGS__ 

Contract 

BLACKROCK 

Sheet No. Trial Pit No. 

TP2 
Excavation Method 

JCB Location ROCK ROAD. BLACKROCK 

Client 

O'CONNOR SUTTON CRONIN 
Ground Level 

Date 10.12.90 

Description Depth Legend 

Samples 

Ref. No. Type Depth 

Black brown silty stony clayey TOPSOIL 
with root fibres 

........_ 

- 

0.80 

. 

23227 D 2.00 

Light brown dusty slightly clayey silty 
stony SAND LAYERS, fill with red brick 

- 

1.20 

- 

2.90 

Stiff mottled brown grey stony 
slightly silty CLAY with frequent 
cobbles and boulders 

. 

Ground Water Conditions 

No water present 

Reels*: . 

'Pit stable 

- 

- 

R1098
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GEOTECHN1CAL CONSULTING SERVICES LTD. 
BOREHOLE RECORD 

LOCATION: 

Blackrock 

CLIENT: 

Rooney Mc .Loughlin 

Borehole No. 3 

Sheet 1 of 1 

Coordinates 

Ground Level 

EQUIPMENT: 

Pilcon Wayfarer 1500 

Boring Commenced: 
18.5.82 82 

Boring Completed: 

DESCRIPTION 
oi 
o 

SAMPLES/TESTS 

Depth 
Sample 

Test 
Type No. 

TrIpsoil OM . 30 

- 

2.9 

6 5 

.30 

1.00 

1.50 

2.50 

3.00 

4.50 

6.00 

6.20 

D 

D 

D 

D 

9956 

9957 

9958 

9959 

N = 19 

N = 26 

N = 27 

N = 35 

Stiff brown gravelly silty clay 
with cobbles 

2.6 

. 

w . 

CD" 

Stiff black gravelly silty clay 
with cobbles and boulders 

(112 hrs. chiselling) 

3.6 

, 

. 

. , 

. 

0 

. 
. 

/__-_'' 

. 4 

. 

CD 

GROUND WATER OBSERVATIONS: Slight seepage at 2.90m sealed off 

SAMPLE/TEST KEY 
D Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery (%) 

I Piston (P). Tube (U) or R.Q.D. Rock Quality 
Core Sample (length to scale) Designation (%) 

REMARKS: 
Total chiselling 112 hrs. 

Vanessa Press Ltd. 

_1 
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C 

ac 
o 
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GEOTECHNICAL CONSULTING SERVICES LTD. 
BOREHOLE RECORD 

LOCATION: 

Blackrock 

CLIENT: 

Rooney Mc.Loughlin 

Borehole No. 2 

Sheet of 
1 1 

Coordinates 

Ground Level 

EQUIPMENT: 

Pilcon Wayfarer 1500 

Boring Commenced: 

Boring Completed: 
12 . 5 . 82 

DESCRIPTION 
0, 
o 
..I 

SAMPLES/TESTS 

Depth 
Sample 

Test 
Type No. 

Topsoil f/o 
OAAAAA 
' , 

0 v ., 

. 30 

2.9 

6.0 

.30 

1.50 

2.50 

3.00 

4.50 

5.50 

D 

D 

D 

9984 

9954 

9955 

N = 20 

N = 26 

N = 26 

Stiff brown gravelly silty clay 
with cobbles 

2.6 

. 

0 `. 

Krn 
k.../.. 

0 , 

K , 

. e 

0 
. v 

Hard black gravelly silty clay 
with cobbles and boulders 

( 2 hrs. chiselling) 
3.1C 

,c 

0 g 

=Q 
. 

.....___ 

Y 0 

. 

0 c 
0 

0 

V 

. CD 
1 

GROUND WATER OBSERVATIONS: Slight seepage of water at 2.50m - sealed off. 

SAMPLE/TEST KEY 
0 Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery (%) 

I Piston (P), Tube (U) or R.Q.D. Rock Quality 
Core Sample (length to scale) Designation (%) 

REMARKS: 

Total chiselling 2 hrs. 

Vanessa, Prem Ltd. 

. 

. .. 

K 

, 

i 
g I 
& ' 0 

1 

. 

R1108



GEOTECHNICAL CONSULTING SERVICES LTD. 
BOREHOLE RECORD 

LOCATION: 

Blackrock 

CLIENT: 

Rooney Mc. Loughlin 
Borehole No. 1 

Sheet of 
. 1 1 

Coordinates 

Ground Level 

EQUIPMENT: 

Pilcon Wayfarer 1500 

Boring Commenced: 

11.5.82 
Boring Completed: 

DESCRIPTION 
CO 
o 

SAMPLES/TESTS 

Depth 
Sample 

Test 
Type No. 

Topsoil 4.0.41 .30 

- 

- 

2.8 

.30 

1.00 

1.50 

2.00 

4.00 

U 

D 

D 

9916 

9915 

9918 

N = 25 

N = 45 

2.5 

Very stiff brown very gravelly 
silty clay with cobbles 

. 
x!C) 

y - 
0 I,. 

(fp 
. 0 -- 

r 

-" 

1.7 1 

o w 

. -. - . t . 

.5 (----3! 

Hard black gravelly silty clay 
with cobbles and boulders. 

- 
Obstruction 2 hrs. chiselling 

GROUND WATER OBSERVATIONS: Water encountered at 4.20m B.G.L. 
and sealed off. 

SAMPLE/TEST KEY 
D Disturbed Sample S.P.T. Standard Pen. Test 
B Bulk Sample V Vane Test 
W Water Sample C Core Recovery (%) 

I Piston (P), Tube (U) or R.Q.D. Rock Quality 
Core Sample (length to scale) Designation (%) 

REMARKS: 

Total chiselling 2 hrs. 

Vanessa Press Ltd. 

3 3 

. 

. 

v(73' 

64 

24 ! g - 
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. 
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64368 
Report No. 

BORING RECORD BOSL 
1428 

. 

Contract 

BL DEVELOPMENT 

Borehole No. 1 
Sheet 

Location 
Rock Rd./Phoenix Terrace 

Type and Diameter 

Cable Tool 200m 
Client . 

MILNE 0 ' REGAN 

Ground Level 

Date 13-12-89 

Description Reduced 
Level 

Depth 
1 

Samples Field Records 

And Tests 
Ref. 
No. 

. 

Type Depth 

FILL -7. Clay , brick,rubble,cobbles, 

boulders. 

- 2.70 

6578 

6579 

6580 

6581 

D 

D 

D 

D 

1.00 

2.00 

3.00 

4.20 

1.00 N=18 

2.00 N=18 

3.00 N=22 

4.00 N=34 

Firm grey gravelly CLAY 7- 

7. 
3.40 Z N 

= 

7 

4.50 

= 
.7.- 

_7- 

- 

= 

= 
= 

= 

= 
= 

0: 

a 
-2- 0 

0 .., 

Stiff to hard black silty sandy 

stony CLAY (Boulder Clay) 

Borehole complete at 

b .= 
.. 

IL 

.___ 
o 

- 

4-:17.; 

. 

Water Level Observations during Boring Remarks 

Chiselling at 4.50 - 1 hour Date Depth 
Casing Depth to Remarks 

_13/19411 3__00 1_0.0 3,10 Water seepage 

Final level 4.50 N . 
Sample/Test key C-ConePenetration Test 
U-Tube Sample N-Blows/0.3 metres 
D-Disturbed Sample A- Refusal 
W-Water Sample V-Vane 
S-Standard Penetration Test 

1428 

= 

Hole 
Depth Water 

L 

2.10 

I 

' 

\\ 

..., 

2 

R1110
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Report No. 

1428 
BORING RECORD 

I [iGSL 
. 

Contract' 

I3LACKROCK DEVELOPEMENT 

Borehole No. 
2 

Sheet 

Location 
Rock Rd/Phoenix Terrace 

Type and Diameter 
Cable Tool 2001mm 

Client . - 

MALONE O'REGAN 
Ground Level 

Date 
14/12/89 

Description 
7 

Reduced 
Level 

Depth 

Samples Field Records 

And Tests 
Ref. 
No. Type Depth 

FILL - Clay,boulders,brick,glass 

- 

:: 

.7.- 1.50 
= 

:_- 

-...: 

= 

1-- 

= = X 

= 

= 

.77 

6583 

6584 

6585 

6586 

D 

D 

D 

D 

1.00 

1.50 

3.00 

4.50 

1.50 N=38 

3.00 N=27 

4.50 P=46 

Stiff grey/black silty sandy 

stony CLAY (Boulder Clay) 

a 
y.= o ____- 

x 0 _ - 
o 

x 

0 

7- 
V 

( 
3 ' 

-- -_-_ 

5.10 

z 
_-, 

z_. 

= 

Borehole complete at 

. 

Water Level Observations during Boring Remarks 

Chiselling boulders in Fill - 2hrs 

Chiselling in boulder clay - 2hrs 

Date Depth DePth Depth 
Depth to 
Water 

Remarks 

14/12/89 No free water 

Sample/Test key C-Cone Penetration Test 
U-Tube Sample N-Blows/0.3 metres 
D-Disturbed Sample R-Refusal 
W-Water Sample V-Vane 
S-Standard Penetration Test 

, 

' 

- 

\ 

= 

= 

x 

= 

Casing 

:4 

_ 
_ 

f 

R1110
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Report No. 

1428 
BORING RECORD 0061 

. 
. 

Contract 

BLACKROCK DEVEIAPEMENT 

Borehole No. 3 
Sheet 

Location 
Rock Rd./ Phoenix Terrace 

Type and Diameter 
Cable Tool 200am 

Client . 
. 

MALONE 0 ' REGAN 

Ground Level 

Date 
15/12/89 

Description 
-1 

Reduced 
Level 

Depth 

Samples Field Records 

And Tests 
Ref. 
No. Type Depth 

FILL - Brick,ash,clay \ 
\ \ 

\'\ 

= 

_ 

=': 

2 00 

6587 

6588 

' 

6589 

6590 

6591 

D 

D 

D 

D 

D 

1.50 

3.00 

4.00 

5.00 

5.70 

1.50 N=15 

3.00 N=11 

4.50 N=23 

FILL - Yellow/brown silty CLAY 

with fragments of brick & 

stone 

7--- / 
//-7==. 

/= 

//-E* 

.--= 

3.70 
= 

= 

50 

f 

_ 

5.80 

= 

7. 

= 

= 
N'- 

x 

Firm brown silty sandy CLAM 

Stiff brown silty very gravelly 
CLAY 

__L_--4 
___v_ 
J - > 

k' 
0 

g 
...-..--= 

X 

Hard black silty stony CLAY 
-a5.60 ---_ 

A 

6=s 
Refusal at 5.80 presumed boulders 

. 

Water Level Observations during Boring Remarks 

Chiselling in fill - 1 hr 
Chiselling 5.6 to 5.8 - 2hrs 

Date hole Casing Depth 
Water 

Remarks 

is/17/13a 4_1G 4.10 4.10 Seepage of water 
Final level 5.80 Nil 3.70 

Sample/Test key C -Cone Penetration Test 
U-Tube Sample N-Blows/0.3 metres 
D-Disturbed Sample R-Refusal 
W-Water Sample V-Vane 
S-Standard Penetration Test 

4t-0 

= 

f- 

= 

= 

- 

is 

' 

Depth 

2 
2.+ 

\ 

_ 

R1110



BORING RECORD I.G.S.L. 
Contract EMBASSY OF THE NETHERLANDS 
No. 3653 
Location: MERRION ROAD 
Client: LEE McCULLOUGH & PARTNERS 
Dates: 25.9.96 - 26 9.96 

Borehole No 1 

Sheet No 1 of 1 

Method Cable Tool 
Dia 200mm 
Ground Lave! m 0 0 

Description Red 
Level 

Leg 
end Depth 

m 

samples 
Ref 
No 

Type Depth Field Tests 

1 

2 

3 

4 

5 

6 

7 

8 

9 

MADE GROUND soil and roots 

d 0 30 

0 60 

240 

2 80 

350 

96 

97 

98 

99 

D 

D 

0 

D 

0 60 

2 00 

2 60 

3 40 

1 0 N=34 

2 00 N=53 

3 00 N=62 

Medium dense brown gravelly silty CLAY with fine roots _- 

-.- 
Dense CLAY or siltbound sandy GRAVEL ...o.-- 

ca 
,a- , a 

a.'- 
.-6. 

.-- 

` - 0 . _ 
___... 

- 
Stiff brown silty sandy gravelly CLAY _,L.-. -, ..- 

-1.. 

Very stiff grey-black very silty gravelly CLAY -_-.2- 
.rE a- 
..a. 

:Tr= 
_AK 

,-,- 

Remarks 
Hard boring continuously from 0 60 - 3 50 

Water level observations 
Date Hole 

Depth 
Cased 

Depth 
Water 
Depth 

Remarks 

26 9 96 3 5 2 4 Dry No free water 

Driller 

Sample/Test Key U - tube sample D - disturbed sample W - water sample S - SPT C - CPT R - Refusal V- vane 

- 

R1465



TRIAL PIT RECORD I.G.S.L. 
Contract: EMBASSY OF THE NETHERLANDS 
No. 3653 

Location MERRION ROAD 
Client LEE McCULLOUGH 
Date 25.9.96 

PIT No. 6ciaz A 

Sheet 
Excavation method: 

By Hand 
Ground Level 

Description Red. 

Level 

Leg 

end 

Depth 
samples 

Remarks Ref 

No 

Type Depth 

MADE GROUND : Sand, topsoil and a little gravel / / 
..s. .,,. 

0.50 

1 .00 

.. 

1 0 1 

- 

^ 

D 

. 

0.70 Hard grey-brown gravelly CLAY/clayey gravel 

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 

// 

R1465
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LAYER TOP BASE STRENGTH COLOUR MINORLITH MAJORLITH INTERPRETATION
1159570
1

0 1 Fill - Made Ground Fill - Made Ground

1159570
2

1 3.4 Very Stiff Brown Silty Gravelly Clay Clay

1159570
3

3.4 7 Very Stiff to
Hard

Black Silty Gravelly Clay Clay

GSI REPORT 3720

New Residential/hospice Development

LAYERS FOR BOREHOLE 115957 (Company Name: 1 )

R3720



LAYER TOP BASE STRENGTH COLOUR MINORLITH MAJORLITH INTERPRETATION
1159580
1

0 .2 Top Soil Top Soil

1159580
2

.2 .9 Fill - Made Ground Fill - Made Ground

1159580
3

.9 3.4 Very Stiff Brown Silty Gravelly Clay Clay

1159580
4

3.4 6.1 Very Stiff to
Hard

Black Silty Gravelly Clay Clay

GSI REPORT 3720

New Residential/hospice Development

LAYERS FOR BOREHOLE 115958 (Company Name: 2 )

R3720



LAYER TOP BASE STRENGTH COLOUR MINORLITH MAJORLITH INTERPRETATION
1184390
1

0 .05 Fill - Made Ground Fill - Made Ground

1184390
2

.05 .35 Fill - Made Ground Fill - Made Ground

1184390
3

.35 1.4 Fill - Made Ground Fill - Made Ground

1184390
4

1.4 1.8 Soft Brown Sandy Clay Clay

1184390
5

1.8 2.8 Firm to Stiff Brown Silty Gravelly Clay Clay

1184390
6

2.8 6 Stiff to very
Stiff

Brown Silty Sandy Very
Gravelly

Clay Clay

1184390
7

6 9.7 Very Stiff to
Hard

Slightly Silty
Gravelly

Clay Clay

GSI REPORT 3964

Horseshow House Bar

LAYERS FOR BOREHOLE 118439 (Company Name: 1 )

R3964



LAYER TOP BASE STRENGTH COLOUR MINORLITH MAJORLITH INTERPRETATION
1217970
1

0 .15 Fill - Made Ground Fill - Made Ground

1217970
2

.15 .5 Fill - Made Ground Fill - Made Ground

1217970
3

.5 1.9 Fill - Made Ground Fill - Made Ground

1217970
4

1.9 2.1 Stiff Brown Gravelly Clay Clay

1217970
5

2.1 5.7 Very Stiff to
Hard

Black Slightly Silty
Gravelly

Clay Clay

GSI REPORT 4223

Commercial and Residential Development

LAYERS FOR BOREHOLE 121797 (Company Name: 2 )

R4223



LAYER TOP BASE STRENGTH COLOUR MINORLITH MAJORLITH INTERPRETATION
1217980
1

0 .5 Fill - Made Ground Fill - Made Ground

1217980
2

.5 1.7 Fill - Made Ground Fill - Made Ground

1217980
3

1.7 4.3 Stiff to very
Stiff

Brown Gravelly Clay Clay

1217980
4

4.3 4.6 Very Stiff Dark Grey Slightly Silty
Gravelly

Clay Clay

GSI REPORT 4223

Commercial and Residential Development

LAYERS FOR BOREHOLE 121798 (Company Name: 3 )

R4223



LAYER TOP BASE STRENGTH COLOUR MINORLITH MAJORLITH INTERPRETATION
1299410
1

0 .6 Fill - Made Ground Fill - Made Ground

1299410
2

.6 1.6 Fill - Made Ground Fill - Made Ground

1299410
3

1.6 3.5 Fill - Made Ground Fill - Made Ground

1299410
4

3.5 3.7 Grey Fine Sand Sand

1299410
5

3.7 4.5 Very Stiff to
Hard

Black Gravelly Clay Clay

GSI REPORT 5002

Residential/commercial development

LAYERS FOR BOREHOLE 129941 (Company Name: BH1 )

R5002



LAYER TOP BASE STRENGTH COLOUR MINORLITH MAJORLITH INTERPRETATION
1299420
1

0 .3 Fill - Made Ground Fill - Made Ground

1299420
2

.3 3.4 Fill - Made Ground Fill - Made Ground

1299420
3

3.4 4.2 Medium
Dense

Grey Sand Sand

1299420
4

4.2 4.4 Hard Black Gravelly Clay Clay

GSI REPORT 5002

Residential/commercial development

LAYERS FOR BOREHOLE 129942 (Company Name: BH2 )

R5002
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Geotechnical Risk Register 
 



JOB TITLE Belfield / Blackrock to City Centre Core Bus Corridor Scheme

JOB NUMBER 268401‐00

MADE BY Ozgur Alper

CHECKED BY Geoff Petelka

DATE 06/08/2021

Description of spreadsheet Geotechnical Risk Register

Member/Location

Filename Geotechnical Risk Register

CONTENTS OF SPREADSHEET

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
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#########

Risk Table
Likelihood H M L

H H H M
M H M L
L M L L

(4) Sources of data & Links to other spreadsheets

Date File path / URL

(6) Diary of development, including checking

(if supplement is needed to Cover page)

Date

01/01/00

 1. Don't duplicate raw data in the spreadsheet i.e. use cell references where possible.

 2. Use colours to distinguish between fixed data, user‐variable data, calculations and results.

 3. Explicitly define constants to be used in equations, using named cells where appropriate. 

 4. Avoid password use unless essential and documented (to avoid loss of work with loss of password).

 5. Ensure extracts copied to other documents can be traced back to the spreadsheet.

 6. Plot to engineering scale whenever sensible to do so, and make units obvious.

 7. For charts, use colours/patterns which will be distinguishable if printed or photocopied in black & white.

 8. Give sheets & workbooks descriptive names.

 9. 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.

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. 

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 subseuqent aspect of the risk has been identified 

even after the prescribed mitigation control. 

(2) Key Notes of Guidance

Best Practice Guide

(1) Purpose of spreadsheet

(3) Risk Analysis Matrix

(5) Special features

Description

06/08/21 GP

Description

Severity

Who
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GEOTECHNICAL RISK REGISTER Particular Definitions

JOB TITLE: Hazard: Ground conditions and geotechnical related elements which have the potential to adversely impact on the project. 

Rev. JOB NO: Risk: The consequence if a particular hazard was to occur or was left untreated. 

Date Initials Hazard Observation / Cause Location of Hazard Risk Exposure
Risk Impact 

Category

Likelihood 

L / M / H

Severity

L / M / H

Risk

L / M / H
Mitigation Measures

Phase of 

Application
Required by

Likelihood 

L / M / H

Severity

L / M / H

Risk

L / M / H

1 (i) 30/07/2021 OA Preliminary Design Contamination
Encountering unexpected contaminated 

ground during construction. 
Site Extent

Material present may be contaminated. This 

presents a health and safety risk during the 

construction.

Health & Safety R M M M Further GI to be scheduled at detailed design
Ground 

Investigation
Client L L L Active

2 (i) 30/07/2021 OA Preliminary Design Contamination
Encountering unexpected contaminated 

ground during construction. 
Site Extent

Material excavated during the works may not 

be suitable for reuse on site and require 

disposal to a licenced landfill.

Commercial R M M M Further GI to be scheduled at detailed design
Ground 

Investigation
Client M L L Active

3 (ii) 30/07/2021 OA Preliminary Design Unforeseen ground conditions Less favourable ground material properties. Geology
More excavation and replacement or ground 

treatment required.
Design R M M M

The detailed design should assess the proposed 

scheme elements and local ground conditions 

in accordance with Eurocode 7.

Detailed Design Client L L L Active

4 (iii) 30/07/2021 OA Preliminary Design Unforeseen ground conditions
Presence of alluvium or estuarine silt/clay 

below the made ground.
Geology Material present may cause settlement. Design R H H H Further GI to be scheduled at detailed design Detailed Design Client L L L Active

6 (ii) 30/07/2021 OA Preliminary Design Unforeseen ground conditions
Low undrained shear strength and effective 

parameters of Made Ground
Geology

Material present may cause settlement and 

bearing resistance problems.
Design R H M H

Strength and physical properties of  made 

ground should be investigated at site before 

the construction.

Detailed Design Contractor L L L Active

7 (iv) 30/07/2021 OA 06/08/2021 Chemically reactive ground Aggressive ground conditions Geology
Chemical attack on buried concrete due to acid 

and/or sulphate in the soil or ground water.
Design R M M M

Limited sulphate and pH level testing indicates 

that aggressive ground is not present. 

Concrete class shall be chosen to ensure 

required durability.

Detailed Design Contractor L L L Active

8 (i) 30/07/2021 OA Preliminary Design Unforeseen ground conditions Re‐useability of the material Geology

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. 

Design R M M M Further GI to be scheduled at detailed design.
Ground 

Investigation
Client L L L Active

9 (iii) 30/07/2021 OA Preliminary Design Settlement
Insufficient characterisation of the ground 

materials.
Geology

Unexpected or poor ground materials could 

lead to excessive deformation of the retaining 

wall if it is not assessed and considered during 

detailed design.

Design R M M M Further GI to be scheduled at detailed design Detailed Design Client L L L Active

  Please refer to notes for more information

Ref.
Sub 
Ref.

Created By
Phase of Works 

and/or Source

Hazard Risk
Risk  /

Opportunity

Risk Control Mitigation Measures

Status

Pre‐Mitigation 

Risk Analysis

Post‐Mitigation 

Risk Analysis

Belfield / Blackrock to City Centre Core Bus Corridor Scheme
268401-00
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