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NON-TECHNICAL SUMMARY

The proposed development at the former Gowan
Motors Compound Site on Merrion Road, Dublin
4, involves the construction of 200 student
bedrooms within two apartment blocks, with

a shared single-story basement extending
beneath both Block A and Block B. This modern
structure is designed to replace the Gowan
Motors Compound while carefully minimizing
its impact on the surrounding area, particularly
in terms of ground movement, groundwater
management, and effects on neighboring
properties.

Located in a historically developed area of
Dublin, the site has been reviewed through
historical assessments and site investigations,
which have revealed no significant
contamination. This suggests a low risk of
environmental hazards. However, continuous
monitoring during construction is recommended
to address any unforeseen contamination issues
that may arise.

The site’s ground conditions primarily consist
of made ground and natural stiff clay, which
possesses low permeability, thereby reducing
potential groundwater concerns. The basement
will be constructed within this clay layer,
ensuring structural stability and minimizing

the risk of ground movement affecting nearby
properties. A ground movement and structural
assessment has confirmed that the impact on
surrounding buildings and infrastructure will be
minimal. The design includes specific measures
to monitor and manage any ground movement
throughout the construction process, with
contingency plans in place to address any
unexpected developments.

The project has been planned to ensure minimal
impact on local groundwater levels. The natural
clay layer acts as an effective barrier, preventing
significant groundwater flow through the area.
During construction, appropriate measures

will be employed to control both groundwater
and stormwater, ensuring that the excavation
remains dry. Hydrogeological assessments have
confirmed that the project will not affect the
regional water table.
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Environmental and hydrogeological
assessments, conducted in accordance with the
National Roads Authority (NRA), now Transport
Infrastructure Ireland (TIl) guidelines, indicate
that the project’s overall impact will be minimal.
The hydrogeological importance of the site is
rated as low to medium, with negligible effects
expected on groundwater flow and levels.
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1Introduction 1.2 Description of the
proposed development

/|/| PrOjeCt BaC kg rou nd The subject site is currently occupied by

a construction compound. The proposed
development consists of a residential apartment
block and includes the following:

Tent Engineering has been commissioned by 1
Merrion Land Limited to carry out a basement
impact assessment at the Gowan Motors

Compound Site, Merrion Road, Dublin 4. Construction of 200 student bedrooms within a

multi-story development.

All associated site development works and other
ancillary works.

Fig 1.1 - Site Location in Relation to the Regional Road
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The site has an area of approximately 0.28
hectares in total. The proposed works are
outlined in a series of architectural drawings
prepared by MDO and engineering drawings
prepared by Tent Engineering, supplied as part
of the planning documentation.

This report is specific to the proposed
development, and the advice herein should
be reviewed if the development proposals are
amended.

1.8 Purpose of Work

The principal technical objectives of the work
carried out were as follows:

— To check the history of the site with respect
to previous contaminative uses.

— To determine the ground conditions and
their engineering properties.

— To provide advice and information regarding
the design of suitable foundations and
retaining walls.

— To assess the impact of the proposed
basement on the local hydro-geoloqgu,
hydrology, and stability of the surrounding
natural and built environment.

— To provide an indication of the degree of
soil contamination present.

— To assess the risk that any such
contamination may pose to the proposed
development, its users, or the wider
environment.

1.4 Scope of Work

In order to meet the above objectives, a desk
study was carried out, followed by a ground
investigation. The desk study comprised:

A review of historical Ordnance Survey (0S)
maps and environmental searches sourced from
the Geological Survey of Ireland (GIS) database
(refer to appendix B).

A review of readily available geology maps from
the Geological Survey of Ireland (GIS) database.

A walkover survey of the site carried out in
conjunction with the fieldwork.

In light of this desk study, an intrusive ground
investigation was carried out, which comprised,
in summary, the following activities:
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— 4 light cable percussion boreholes, one of
which was completed using rotary drilling
methods.

- Installation of groundwater monitoring
standpipes in two boreholes.

— 4 machine-dug trial pits to depths of 3.0m.

— Geotechnical laboratory testing of soils
comprising:

— Soil classification: moisture content
measurement, Atterberg limit tests, and
particle size distribution analysis.

— Shear strength (total stress):
unconsolidated undrained triaxial tests, lab
shear vane.

— Direct shear: shear box tests.

— Soil chemistry: pH, water-soluble sulphate
content, acid-soluble sulphate content, and
organic matter content.

— Environmental testing was conducted
on selected soil and water samples by
Chemtest at its laboratory in Newmarket,
Suffolk.

Soil testing was carried out according to
Engineer’s Ireland Specification for Ground
Investigation (2016) Suite |, which tested for a
range of determinants, including:

- Metals.
— Speciated total petroleum hydrocarbons
(TPH).
— Speciated polycyclic aromatic
hydrocarbons (PAH).
— Cyanides.
— Asbestos screen.
- pH.
Waste acceptance criteria (WAC) testing was
carried out on 8 samples.

Provision of a report presenting and interpreting
the above data, together with advice and
recommendations with respect to the proposed
development.

The exploratory methods adopted in this
investigation have been selected based on the
constraints of the site, including but not limited
to access and space limitations, as well as any
budgetary or timing constraints.
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1.4/ Basement Assessment
Impact

The work carried out includes a Hydrological
and Hydrogeological Assessment and a Ground
Movement Assessment. These assessments
form part of the BIA procedure specified in the
DCC Basement Impact Assessment Policy and
associated Guidance Document. The aim of the
work is to provide information on surface water,
groundwater, and land stability, and in particular,
to assess whether the development will affect
neighbouring properties or groundwater
movements and whether any identified impacts
can be appropriately mitigated by the design of
the development.

1.4.2 Qualifications

This report has been prepared by Diarmuid Healy,
a Chartered Engineer with Engineers Ireland,

and a Fellow of the Institution of Structural
Engineers with over 17 years of experience. The
report has been co-authored by Orla Murphy, a
hydrogeologist, and Chartered Geologist with
over 17 years of experience.

1.4.8 Limitations

The conclusions and recommendations made

in this report are limited to those that can be
made based on the investigation. The results

of the work should be viewed in the context

of the range of data sources consulted, the
number of locations where the ground was
sampled, and the number of soil or groundwater
samples tested. No liability can be accepted for
information in other data sources or conditions
not revealed by the sampling or testing.

Any comments made based on information
obtained from the client or other third parties
are given in good faith on the assumption that
the information is accurate; no independent
validation of such information has been made by
Tent Engineering.

Gowan Motors Compound - Basement Impact Assessment Report
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2 The Site

2.1 Site Description

The site is located at Compound Site, 169-

177 Merrion Road, Dublin 4. The subject site

is currently occupied by a construction
compound. The proposed development consists
of two residential blocks and includes the
following:

« Construction of 200 new student rooms.

All associated site development works and other
ancillary works.

The development will also include a single level
of basement access via a lift and stair core only.
The site has an area of approximately 2823m?2 in
total.
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The site can be additionally located by National
Grid Reference 319566(E), 231031(N) and is
shown on the map extract below.

A walkover of the site was carried out by
engineers from Tent Engineering at the time of
the fieldwork. The site is roughly trianqular in
shape with road frontage on Merrion Road to the
north.

The site slopes downwards from the southern
corner (highest point at approximately 6.5m 0D)
down to Merrion Road (levels vary between 3.8-
4m OD along the site frontage).

~]

AN
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211 Neighbouring Structures

A search has been carried out on the DCC
Planning Portal for planning applications that
relate to the construction of basements. This
has been supplemented by site walkovers of
adjacent publicly accessible properties to verify
the presence of basements. The search findings
are highlighted on the map overleaf.

« Site 1: The existing houses along Merrion
Road are not mentioned on the planning
website, but during site walkovers, it was
noted that they have a lower ground floor.

« Site 2: Former Lands of the Sisters of
Charity, adjacent to St. Mary’s Home and
Caritas Convalescent Centre, Merrion Road,
and Bellevue Avenue, Dublin 4 (Planning
Application Ref: 15639/02) incorporates
a proposed single-storey basement for
parking and ancillary areas.

« Site 3: St. Vincent’s University Hospital
Campus, known as Saint Anthony’s at the
southern end of Herbert Avenue, Dublin
4 (Planning Application Ref: 5120/06)
incorporates a double-storey basement for
parking and M&E plant. (Constructed)

« Site 4: Site Merrion Hall, Strand Road, Dublin
4 (Planning Application Ref: 4542/02)
incorporates a proposed single-storey

Fig 2.2 - Nearby Structures Incorporating Basements

basement for parking and ancillary areas.
(Not constructed)

« Site b: EImpark Green, a large apartment and
office complex located to the south of the
site, incorporating extensive basements.
Multiple planning applications have been
made for this site.

Protected Structures

The National Monuments Service’s historic
environment viewer was accessed to identify
nearby protected structures. The protected
structures in the vicinity of the development site
are as follows:

On the eastern side, the site is bordered by
residential bungalow houses which are listed
as protected structures. These are 179-181-183
Merrion Road.

Careful consideration has been given in the
revised design to set the basement further back
from the structures, compared to the previously
granted permission. This approach is supported
by the updated ground movement assessment
prepared by Ayesa, as outlined in Appendix D,
which indicates a negligible impact on ground
movement.

Gowan Motors Compound - Basement Impact Assessment Report 10
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2.2 Site History

The history of the site and surrounding area
has been researched by referencing archive
historical maps and Ordnance Survey (0OS) maps
sourced from the GeoHive database. The historic
mapping from 1837-1842 indicates a number

of cottages/dwellings on the site with rear and
front gardens. Subsequent historic mapping
from 1888-1913 shows further development

of the buildings on the site with additional
structures present, and the lands to the
southwest have been subdivided.

2.3 Other Information

As detailed in the Site-Specific Flood Risk
Assessment has been prepared for this
application. It notes the site falls within Flood
Zone C and is not susceptible to flooding,
including coastal, fluvial, or pluvial flooding.
Records compiled by the Environmental
Protection Agency (EPA) indicate that the site is
situated in an area where between 1 and 5% of
homes are estimated to exceed the Reference

Level of 200 becquerels per cubic meter (Bg/m?3).

Accordingly, radon protective measures will be
integrated into the basement construction.

Refer to fig 2.2a for areal photography and
appendix B for a site topographical survey.

2.4 Geology

Published geological mapping obtained from
the Geological Survey of Ireland (GSI) database
indicates that the superficial deposits
underlying the site comprise marine sands

and gravels. These deposits are underlain by

Fig 2.3 - Nearby Structures Incorporating Basements
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limestones and shales of the Lucan Formation.

A search of the GSI records has identified
records of a number of deep boreholes drilled
approximately 315 m to the northeast of the site
on Strand Road (GSI Report 554). The boreholes
indicate that varying layers of clay were
encountered to a depth of approximately 10.8-
12.8m, below which bedrock was encountered.

2.5 Hydrology and
Hydrogeology

The site is not indicated as being at risk from
flooding, as it is located in Flood Zone C. Please
refer to the Site-Specific Flood Risk Assessment
included in the original planning application
documentation. Additionally, the site is not
situated within a Groundwater Source Protection
Zone.

The entirety of the site footprint is covered by
external hardstanding. Consequently, infiltration
of rainwater is generally restricted to surface
water drains, leading the majority of surface
runoff to drain into the combined sewer on
Merrion Road.

The subsoils (Quaternary Sediments) at the

site consist of marine beach sands under made
ground. The subsoil permeability is identified as
‘Low’, with an Average Groundwater Recharge
rate of 59 mm/year. There is a locally important
bedrock aquifer, which is moderately productive
only in local zones.

The site is not located within 100m of a
watercourse, well, or potential spring line.

Tent Engineering



2.6 Preliminary Risk
Assessment

A Preliminary Risk Assessment has been
undertaken to determine a “suitable for use”
approach, which involves managing the risks
posed by contaminated land through risk-

based decisions. This risk assessment has been
conducted based on a source-pathway-receptor
approach.

2.6.1Source

The desk study findings indicate that the site
does not have a potentially contaminative
history. As detailed in further depth in Section
6.2, the samples tested for Waste Acceptance
Criteria (WAC) analysis as part of the site
investigations indicated that material from the
site may potentially be classified as inert/non-
hazardous. Therefore, the risk of contaminants
impacting the site is considered to be low.

2.6.2 Receptor

The future occupants of the site will represent
relatively high sensitivity receptors. Buried
services are likely to come into contact with any
contaminants present within the soils through
which they pass, and site workers are likely

to come into contact with any contaminants
present during construction works. Perched
water may be present in the made ground or in
the vicinity of existing foundations, although
such pockets of water are likely to be localized.

Gowan Motors Compound - Basement Impact Assessment Report 12

2.6.5 Pathway

Within the site, end users will be isolated from
direct contact with any contaminants present
within the made ground by the extent of the
proposed new buildings and surrounding hard
surfacing. Therefore, no potential contaminant
exposure pathways will exist for end users.
However, there is potential for contaminants
to move horizontally onto or off the site within
the made ground, although these pathways
already exist. During construction work, there
will be a pathway for ground workers to come
into contact with any contamination, and
services may also come into contact with any
contamination within the soils in which they are
laid.

Overall, there is considered to be a low potential
for a contaminant pathway to be present
between any potential contaminant source and
a target for the particular contaminant.

2.6.4 Preliminary Risk Appraisal

Based on the above considerations, it is
concluded that there is only a very low risk of
a contaminant linkage at this site, which would
necessitate any remediation work.

Tent Engineering



S Scoping

The DCC Basement Development Guidance
Document specifies that any development
proposal incorporating a basement should
undergo scoping to identify significant issues
that must be addressed as part of the Basement
Impact Assessment (BIA).

3.1 Scoping Assessment

The principal concerns related to the excavation
of new basements are outlined in Section 3.0
of the DCC Basement Development Guidance
Document. There is a potential for impacts
during both the construction phase and the
long-term/steady state phase of the project.
Installation of temporary works may also result
in temporary impacts. Each of these impacts
should be addressed in the BIA submission.
Basement construction impacts can be
summarized under the following headings:

« Groundwater flow

« Land stability and ground movement
o Surface water flow and flooding

« Cumulative effects

« Construction stage impacts (including
temporary works)

3.1 Groundwater Scoping
Assessment

Below is a summary of key points regarding
groundwater as it relates to the proposed
development:

i. The site is directly above a locally important
bedrock aquifer, which is only moderately
productive and confined to local zones.

ii. The proposed basement will not extend
beneath the water table surface.

iii. The site is not within 100 meters of a
watercourse, well, or potential spring line.

iv. The proposed development, including
basement construction, will not increase hard-
surfaced or paved areas. Currently, the existing
site consists entirely of hardstanding. As part
of the development proposals, Sustainable
Drainage Systems (SuDS) measures will be

Gowan Motors Compound - Basement Impact Assessment Report 13

implemented, including extensive green roofs
and intensively landscaped areas, as outlined in
the Engineering Planning Report provided in the
original planning application documentation

3.1.2 Stability Scoping
Assessment

Below is a summary of key points regarding
groundwater as it relates to the proposed
development:

i. The existing site slopes from the southern
corner (highest point at approximately 6.5m 0D)
down to Merrion Road (levels vary between 3.8-
4./m OD along the site frontage).

ii. There are no proposals as part of the
development to introduce any significant re-
profiling or introduction of slopes within the site.

iv. The site is located directly above an aquifer.
However, this locally important bedrock aquifer
is only moderately productive and restricted to
local zones.

v. The proposed basement will not extend
beneath the water table surface.

vi. Founding depth for the proposed
development (basement) will be deeper relative
to neighbors.

vii. The site is not located within 100 meters of a
watercourse, well, or potential spring line.

viii. The site is bounded to the north by Merrion
Road and the associated public footpath.

Tent Engineering



3.1.8 Surface Water Flow and
Flooding Scoping Assessment

Below is a summary of key points related
to groundwater concerning the proposed
development:

i. The site is situated within Flood Zone C,

as illustrated in DCC’s Strategic Flood Risk
Assessment. Please refer to the Site-Specific
Flood Risk Assessment included in the original
planning application documentation.

ii. The proposed development, including
basement construction, will not lead to an
increase in hard-surfaced or paved areas.
Currently, the existing site consists entirely
of hard-standing. As part of the development
proposals, Sustainable Urban Drainage
Systems (SUDS) measures will be implemented
as outlined in the Engineering Planning
Report - please refer to the original planning
application documentation. SuDS measures
include extensive green roofs and intensively
landscaped areas.

iii. The discharge of surface water from the
development will be enhanced through the
application of SuDS measures, including
attenuation of discharge from the site, as
detailed in the Engineering Planning Report and
Engineering Drawings.

3.1.4 Cumulative Effects Scoping
Assessment

Below is a summary of key points regarding
groundwater concerning the proposed
development:

i. As outlined above in Section 2.1.1, there are
limited adjacent or nearby basement structures
that would introduce or trigger a cumulative
impact. Therefore, an assessment of this single
proposed basement is considered appropriate.

Gowan Motors Compound - Basement Impact Assessment Report 14

3.1.5 Construction Stage
Impacts Scoping Assessment

Below is a summary of key points regarding
groundwater in relation to the proposed
development:

i. Temporary works, including the installation of a
combination of contiguous and secant pile walls
or sheet piling maybe required.

ii. Impacts of bulk excavations on adjacent
structures will be assessed and included in this
BIA document.

iii. An OQutline Construction Management Plan has
been prepared for this planning application.

Tent Engineering



4 Scoping and Site
Investigations

The purpose of scoping is to assess in more
detail the factors to be investigated in the
impact assessment. Potential impacts are
assessed for each of the identified potential
impact factors.

4. Potential Impacts

The following potential impacts have been
identified by the scoping process:

Table 4.1 - Potential Impacts

Potential Impaot Consequence

These potential impacts have been investigated through the site investigation and through further
analysis/assessment informed by results of the site investigation.

Gowan Motors Compound - Basement Impact Assessment Report 15 Tent Engineering



o Exploratory Work

Four boreholes (BHO1 - BHO4) were drilled using
a combination of light cable percussion boring
with a Dando 2000 rig and rotary follow-on
drilling techniques using a Commachio 205. In
cases where the cable percussion borehole

had not reached the scheduled depth, rotary
percussive methods were employed to complete
the drilling. Symmetrix cased full-hole drilling
was utilized.

All drilling locations were excavated using a
JCB3CX, and a hand-dug inspection pit was
conducted between ground level and a depth of
1.20m to ensure that boreholes were placed in
clear areas, avoiding any services or subsurface
obstructions.

Disturbed (bulk and small bag) samples were
collected from the encountered strata, and
undisturbed (U100) samples were taken where
appropriate, particularly within fine soils.
Environmental samples were collected at
standard intervals.

Standard penetration tests were conducted

in accordance with BS EN 22476-3: 2005 at
standard depth intervals throughout the
overburden using the split spoon sampler
(SPT(s)) or solid cone attachment (SPT(c)). The
penetrations are indicated for those tests where
the full 150mm seating drive or 300mm test
drive was not feasible. The N-values provided
on the borehole logs are uncorrected, and

no adjustments have been made for enerqgy
ratio corrections. The SPT hammer energy
measurement report is provided in Appendix C.

Any encounters with water during drilling were
documented, including any changes in their
levels as drilling progressed.

Water used to aid boring is noted in the log.
Groundwater monitoring standpipes were
installed in BHO1 and BHO4, with details provided
in Appendix C on the individual borehole log,
including the depth range of the response zone.

Four trial pits (TPO1-TP0O4) were excavated using
a JCB3CX fitted with a 600mm wide bucket,
reaching depths of 3.00m. Environmental
samples were collected at standard intervals in
each trial pit.
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Disturbed (small jar and bulk bag) samples

were taken at standard depth intervals and at
changes in strata. Any water strikes encountered
during excavation were recorded, along with
changes in their levels as excavation progressed.
The stability of the trial pit walls was noted upon
completion.

All work was supervised by a geotechnical
engineer from Causeway Geotech Limited.

The Causeway Geotech Sl Report, including all
borehole and trial pit records, laboratory testing
results, and a site plan indicating the Sl test

locations, is included in Appendix C.

b.1 Sampling Strategy

The trial pit and borehole locations were
determined prior to fieldwork. 94 soil samples
(taken at standard depth intervals and at
changes in strata) underwent analysis for
various tests, including common industrial
contaminants and contamination indicative
parameters. The analytical suite for the soil
and water included a range of metals, total
petroleum hydrocarbons (TPH), polycuyclic
aromatic hydrocarbons (PAH), total cyanide,
and pH. The samples were also screened for the
presence of asbestos.

The soil samples were chosen to provide

a general understanding of the chemical
conditions of the soils likely to be involved in
human exposure or groundwater pathways
and to offer quidance regarding reuse or waste
disposal classification. The contamination
analyses were conducted at an MCERTs and
UKAS accredited laboratory, with the majority
of the testing suite accredited to MCERTS and
UKAS standards.

Several disturbed samples of natural soil were
sent to a geotechnical testing laboratory for
further analysis. Laboratory testing of soil
included:

Soil classification: moisture content
measurement, Atterberg Limit tests, and particle
size distribution analysis.

Shear strength (total stress): unconsolidated
undrained triaxial tests, lab shear vane.

Direct shear: shear box tests.

Soil chemistry: pH, water-soluble sulfate

Tent Engineering



content, acid-soluble sulfate content, and
organic matter content.

Laboratory testing of soil samples was
conducted in accordance with British Standards
Institute: BS 18377, Methods of test for soils for
civil engineering purposes; Part 1 (2016), and
Parts 2-9 (1990).

6 Ground Conditions

The investigation has confirmed the anticipated
ground conditions. Below a substantial layer of
made ground, clay (glacial till) was consistently
encountered, extending to the full depth of the
investigation. A summary of the ground types
encountered in the exploratory holes is provided
below, in approximate stratigraphic order:

Paved surface: All boreholes and trial pits
encountered 100 -150mm of macadam surfacing.

Made Ground (sub-base): Approximately 100 -
450mm of aggregate fill was found beneath the
paved surface at all locations.

Made Ground (fill): Reworked sandy gravelly clay
fill was encountered in BHO3 and BHO4, reaching
a maximum depth of 1.00mbgl in BHO3.

Glacial Till: Sandy gravelly clay, often with low
cobble content, was consistently observed,
typically firm or stiff in upper horizons and
becoming very stiff with depth. Pockets

of granular material were noted within this
stratum, particularly in BHO2 below 6.50m,
where groundwater was present under artesian
conditions. It’s worth noting that this stratum
was drilled using open hole symmetrix drilling
with no recovery, so descriptions are based on
the driller’s interpretation of the flush returns.

6.1 Groundwater

Groundwater was encountered during the
ground investigations as water strikes as shown
in Table 6-1 below.

Table 6.1 - Groundwater strikes encountered during the ground investigation

Artesian conditions, GW rose to ground

Ll level

8.00

TPO' 3.00 Seepage
Details of individual groundwater strikes, along
with any relative changes in levels as works
progressed, are provided on the exploratory hole
logs for each location. Groundwater was not
observed during drilling at the other borehole
locations. However, it is worth noting that the
casing utilized to support the borehole walls
during drilling may have prevented or minimized
additional groundwater strikes, and the potential
for encountering groundwater during excavation
works should not be disregarded.

No groundwater was encountered during

the excavation of any of the other trial pits.
Subsequent groundwater monitoring of the
standpipe installations recorded water levels as
depicted in Table 6.2.

Table 6.2 - Groundwater monitoring

Water Level (m bgl)

BHO4

4.67

26/02/2019 147

14/03/2019 110 1.00

Gowan Motors Compound - Basement Impact Assessment Report 17 Tent Engineering



6.2 Soil Contamination

Selected soil and groundwater samples were
analysed for a range of potential contaminants,
including:

« Metals

+ Speciated total petroleum hydrocarbons
(TPH)

« Speciated polycyclic aromatic hydrocarbons
(PAH)

« Cyanides
« Asbestos screen
° pH

Additionally, select soil samples underwent
testing for a Waste Acceptance Criteria (WAC)
suite to assess the potential cateqorization of
waste from the site.

In the initial examination of the potential risk of
site contamination, the laboratory results were
compared to the LQM/CIEH S4UL’s assessment
criteria relevant to proposed residential land use
without plant uptake.

The results from the tested samples do not
indicate significantly elevated concentrations
above the available S4UL's.

It’s important to note that the above
assessment is based on the results of the

soil samples against available S4UL’s, and this
assessment has not been conducted following
the CLR1 guidelines. No comments have been
made where criteria are not available. Any
potential contamination identified during site

development by visual or olfactory means should

be investigated, including further laboratory
testing, and appropriate health & safety, waste
disposal, and re-mediation measures adopted.

Regarding the assessment of the waste
acceptance criteria (WAC) results, they have
been compared with the European Union
Directive limits for Inert waste landfill, Stable,
Non-reactive hazardous waste in non-hazardous
landfill, and hazardous waste landfill criteria.
From the samples tested for WAC analysis,
material from the site may potentially be
classified as inert/non-hazardous. Any material
excavated for off-site disposal would have to
be classified under the guidance in the National

Hazardous Waste Management Plan (EPA, 2014).
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6.2.1 Waste Disposal

In accordance with cradle-to-grave
responsibilities, the Contractor will be
accountable for all waste generated, from its
generation until it reaches its final destination
point, including its method of treatment/
disposal. The Waste Management Acts 1996 give
effect to the polluter pays principle, effectively
stating that the waste producer may be liable
for any pollution incidents arising from the
management of their waste. There is therefore
an obligation on the Contractor to ensure that
all contractors managing waste on their behalf
are legally compliant and technically competent,
and that the waste itself is contained, handled,
treated, and disposed of in accordance with all
relevant regulatory requirements.

Bio Diversity

The proposed basement has no negative impact
on bio diversity.
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/ Design Basis Report

This section of the report offers an
interpretation of the findings outlined in Section
1, presenting them in the form of a ground
model. Subsequently, it provides advice and
recommendations regarding foundation options
and contamination issues.

Fig 7.1 - Proposed Basement Plan

1

/] Introduction

The basement will accommodate a laundry
area, bike storage, a plant room, flexible space,
a co-working area, and a lounge. This basement
is substantially smaller than the one previously
approved for this site, as shown in Figure 7.2.

As part of the previously approved application,

a Building Impact Assessment (BIA) was
submitted, which included a detailed ground
movement analysis. A revised detailed ground
movement analysis has been completed for the
revised basement footprint. This demonstrates
significantly improved results. We have sought
to demonstrate that, at all critical interfaces, the
basement size has been reduced and set back
considerably to provide additional reassurance

Fig 7.2 - Proposed Basement Plan relative to the previously granted and basement plan
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/.2 Ground Model

On the basis of the fieldwork, as advised in
Section 6, the ground conditions at this site can
be characterized as follows:

Paved surface: all boreholes and trial pits
encountered 100-150mm of macadam surfacing.

Made Ground (sub-base): approximately 100-
450mm of aggregate fill beneath the paved
surface at all locations.

Made Ground (fill): reworked sandy gravelly clay
fill encountered in BHO3 and BHO4 to a maximum
depth of 1.00mbgl in BHOS3.

Glacial Till: sandy gravelly clauy, frequently

with low cobble content, typically firm or stiff
in upper horizons, becoming very stiff with
increasing depth. Pockets of granular material
were encountered within this stratum most
notably in BHO2 below 6.50m, which contained
groundwater under artesian conditions. Note
this stratum was drilled using open hole
symmetrix drilling with no recovery, therefore
descriptions are based on driller’s interpretation
of the flush returns.

/.5 Advice and
Recommendations

Excavations for the proposed basement
structure will require temporary support to
maintain stability and prevent any excessive
ground movements in local areas where works
are in close proximity to the adjacent buildings.
Given the significantly reduced size of basement
from the previously granted basement it is
feasible to construct the basement using a
combination of either open cut excavations,
sheet piling, contiguous piled wall or indeed

a king post solution. During construction,
groundwater control by way of a sump and
pump should be utilized throughout to keep
any excavations dry. Permission from local
authorities must be sought before discharging
back into the sewer system any groundwater
that is pumped from the site.

The formation level for the proposed
development is likely to be within the stiff clay
layer, which should provide a suitable bearing
stratum for foundations excavated from
basement level.
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/.4 Basement Excavation

/.41 Basement Construction

It is understood that the proposed basement
will extend to a depth of approximately 3.25m

m below existing ground level, such that the
formation level is likely to be within the stiff clay
layer.

There are a number of methods by which the
sides of the basement excavation could be
supported in the temporary and permanent
conditions. The choice of wall is governed, to a
large extent, by whether it is to be incorporated
into the permanent works and have a load-
bearing function and also by the limited
available access. The final choice will depend

on a number of factors, including the need to
protect nearby structures from movements, the
required overall stiffness of the support system,
and the potential need to control groundwater
movement through the wall in the temporary
condition. In this respect, the stability of the
adjacent properties will be paramount. As noted
above, the previously granted Basement Impact
Assessment (BIA) detailed how structures in
very close proximity to the basement could be
carefully analyzed. In this revised proposal, we
have worked diligently to set back the basement
from all adjacent sensitive houses.

The ground movements associated with the
basement excavation will depend on the method
of excavation and support and the overall
stiffness of the basement structure in the
temporary condition. Thus, the design of the
temporary earth retention system will need to
ensure the necessary rigidity. In this respect,
the timing of the provision of support to the
excavations will have an important effect on
movements. The stability of the adjacent party
wall foundations will need to be ensured at all
times.
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7.4.2 Permanent RC Basement
Walls

The permanent basement walls will consist of
200mm reinforced concrete elements, which
will resist the horizontal surcharge from soil

and groundwater. The basement will be further
protected from water ingress by the installation
of hydrophilic strips at all construction joints
within the reinforced concrete wall and slabs.

/7.4.5 Basement Heave

The 3-3.5m deep excavations to form the
proposed basement will result in an unloading
of approximately 60 kN/m? to 80 kN/m?2. This
unloading will result in elastic heave and long-
term swelling of the underlying clay soils,
although these movements will to a certain
extent be counteracted by the applied loads
from the proposed development.

/.5 Pad Foundations

The load-bearing elements will be supported

by an arrangement of reinforced concrete pad
footings. These pad footings will be constructed
integral with the basement slab. This form of
construction will result in a fully monolithic
basement structure.

/.6 Basement Floor Slabs

Following the excavation of the single-level
basement, and to accommodate the anticipated
heave, the slab will be suitably reinforced to
cope with these movements. A reinforced
concrete basement floor slab is proposed.

/.7 Shallow Investigations

Based on the findings from boreholes and trial
pits, it is deemed that shallow excavations for
foundations and services, extending through
the made ground, should generally remain stable
in the short term, although some instability
may occur. Where personnel are required to
enter excavations, a risk assessment should
be conducted, and temporary lateral support
or battering of the excavation sides should be
considered to comply with standard safety
requirements.
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Significant inflows of groundwater into shallow
excavations (<1.bm) are not generally expected,
although seepages may be encountered from
localized perched water tables within the made
ground or underlying clay layers, particularly
near existing foundations. However, such inflows
should be adequately controlled by sump

pumping.

/.8 Effect of Sulphates

An assessment of the Aggressive Chemical
Environment for Concrete (ACEC) was
conducted by referring to the Building Research
Establishment (BRE) Special Digest 1 (2017).

As noted in BRE Special Digest 1, sulphates in the
soil and groundwater are the primary chemical
agents likely to attack concrete. The impact

of sulphates on concrete depends on various
factors such as their concentrations, the type of
ground, the presence of groundwater, the type
of concrete, and the construction form in which
concrete is utilized.

— BRE Special Digest 1 outlines four distinct
categories of sites requiring specific
investigation procedures for aggressive
ground conditions:

— Sites without prior industrial development
and not perceived as containing pyrite.

— Sites without prior industrial development
but perceived as containing pyrite.

— Brownfield sites not perceived as containing
pyrite.

— Brownfield sites perceived as containing
pyrite.

For the purposes of this report, the site was
classified as having undergone previous
industrial development and not perceived as
containing pyrite.

Chemical tests (pH and water-soluble sulphate
contents) conducted on soil samples indicate
Design Sulphate Class DS-1 and ACEC Class AC-1
- referring to Table C1 of BRE Special Digest

1 (Building Research Establishment, 2005).

The Special Digest specifies no measures for
protecting underground concrete elements
thicker than 140mm. However, additional design
measures are required to enhance protection
against the elevated levels of sulphates and
acidic soils found in certain parts of the site.
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/.9 Specific Risk
Assessment

The desk study findings suggest that the

site lacks a potentially contaminative history.
Consequently, the risk of contaminants affecting
the site is deemed low.

Soil samples were selected for testing based

on a Waste Acceptance Criteria (WAC) suite to
evaluate waste categorization from the site.
Initially, laboratory results were compared to the
LOM/CIEH S4UL’'s assessment criteria applicable
to proposed residential land use without plant
uptake. The tested samples did not exhibit
significantly elevated concentrations above the
available S4UL’s.

Furthermore, the WAC results were assessed
against the European Union Directive limits for
various landfill classifications, including Inert
waste landfill, Stable, Non-reactive hazardous
waste in non-hazardous landfill, and hazardous
waste landfill criteria. Based on the WAC
analysis, materials from the site may potentially
be classified as inert/non-hazardous. Any
excavated material destined for off-site disposal
would need classification following the quidance
outlined in the National Hazardous Waste
Management Plan (EPA, 2014).

Although contamination on the site presents

a theoretical risk during ground works, its
likelihood and associated risk are deemed low, as
elaborated below.

7.91End Users

End users will be effectively shielded from any
potential contamination within the proposed
structures and hardstanding. Once the final
configuration and levels of hard landscaping
(outside the basement footprint) are
established, it would be advisable to ascertain
the thickness of the remaining made ground
in these areas. At this juncture, for planning
considerations, it is suggested that the made
ground be excavated down to the sub-formation
level of the hard landscaping.
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7.9.2 Protection of Site Workers

Site workers should be informed about the
potential contamination, and a work schedule
should be established to safequard workers
handling any soil. The site working method
should adhere to the guidelines outlined by the
HSA and CIRIA12, as well as the stipulations of
the Local Authority. A vigilant oversight should
be upheld during the site operations, and if

any dubious soil is encountered, it should be
examined by a qualified engineer, with additional
testing conducted if necessary.

/10 Waste Disposal

Site workers should be informed about the
potential contamination, and a work schedule
should be established to safequard workers
handling any soil. The site working method
should adhere to the guidelines outlined by the
HSA and CIRIA12, as well as the stipulations of
the Local Authority. A vigilant oversight should
be upheld during the site operations, and if

any dubious soil is encountered, it should be
examined by a qualified engineer, with additional
testing conducted if necessary.
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8 Ground Movement
Analysis

This section of the report entails an evaluation
of the ground movements resulting from the
proposed basement and foundation scheme
discussed in Section B. This analysis is based on
the information gleaned from the investigations
outlined in this report and a revised movement
assessment completed by Byrne Looby in
August 2024, which indicates an improvement
over the previous Ground Movement Analysis
completed by Byrne Looby in 2019 for the
original approved basement.

8.1 Introduction

In the previous application the sides of an
excavation would have inevitably experience
some degree of movement, irrespective of the
support provided. This movement typically
comprises both horizontal and vertical
components and is influenced by various factors
such as the ground’s engineering properties,
groundwater levels and flow, the effectiveness
of support systems employed, and the stiffness
of any support structures. In this revised
application, we have worked hard to set back the
basement sufficiently far away from adjacent
sensitive structures to ensure that ground
movement is significantly reduced compared to
the previous application. Byrne Looby’s revised
movement assessment further supports this,
demonstrating a reduction in predicted ground
movements relative to the earlier scheme.

The development will feature a single-level
basement with various uses to support the
student accommodation above. The finished
floor level (FFL) of the basement will be at
1.07mOD, approximately 3.25 meters below the
existing ground levels. Since the basement is set
substantially further away from the adjacent
sensitive houses, it is proposed to construct the
basement using a combination of techniques.
Open cut excavation will be the primary method,
and where there is a risk of causing ground
movement to adjacent structures, retaining

wall solutions such as piled walls will be

utilized. The basement slab will be constructed
using reinforced concrete, with the walls

initially designed as a cantilever system in the
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temporary condition. The detailed design of the
walls will be entrusted to a specialist contractor.

For the permanent works, the basement
structure will feature reinforced concrete walls
cast against the embedded retaining wall. These
permanent basement walls, made of reinforced
concrete elements, will withstand horizontal
pressures from groundwater and provide
permanent waterproofing. The embedded
retaining wall will be engineered to support all
soil and surcharge pressures in the permanent
condition. The revised assessment indicates that
the predicted impacts on adjacent structures
have been further minimized compared to the
previous scheme.

The floor slabs will also be reinforced concrete,
serving as load-bearing foundation elements.
These slabs will be supported by reinforced
concrete pad footings arranged integrally with
the basement slab, resulting in a complete
monolithic basement structure. Construction will
likely commence with the basement slab level,
followed by the installation of the subsequent
transfer slab at ground floor level.

8.2 Construction Sequence

The following sequence of operations has been
outlined to facilitate the analysis of ground
movements around the basement, both during
and after construction. This sequence is

based on a suggested plan that the appointed
main contractor may review at a later stage.
Any alterations to this sequence will need to
consider the contents and objectives of this
study.

An open cut excavation is the preferred solution
for temporary lateral retention in all areas where
there is no risk of ground movement. In areas
where this cannot be achieved, a piled wall
solution will be utilized. In any event, such a piled
wall will be set back further than the previously
approved basement. Thus, the ground movement
results remain valid and will likely be reduced.
The revised movement assessment by Byrne
Looby confirms that these measures will result
in improved outcomes compared to the previous
ground movement assessment.

The construction sequence is anticipated to
follow a traditional pattern:
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Excavation to the proposed formation level of
the basement (approximately 3m to 4m below
ground level).

Construction of the permanent works basement
substructure, comprising:

a) Construction of basement floor slab.

b) Construction of reinforced concrete liner
walls.

c) Construction of ground floor slab.

The specifics of the support provided to
adjacent walls will be developed by Tent
Engineering and an agreed methodology will be
formulated with the selected contractor(s) upon
appointment.

8.5 Temporary Works

When the basement is in close proximity
to an adjacent structure, a section can be
constructed using a king post wall system.
This method ensures safe excavation while
minimizing excessive ground movement.

Fig 8.1 - Proposed Basement Plan Sections

8.4 Permanent Works

Once the final excavation depth has been
reached, the permanent works will be formed,
consisting of reinforced concrete walls cast in
situ. The proposed basement will be classified
as Category 1in accordance with the definitions
of BS 8102:2009 ‘Code of practice for the
protection of below-ground structures against
water from the ground’.

Reinforced concrete will be employed for the
basement floor slab. It is expected that the
floor slabs, serving as permanent props, will be
constructed at the basement slab level initially,
followed by the subsequent installation of the
transfer slab at the Ground Floor level.
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9 Ground Movement
Assessment

Byrne Looby has completed a revised ground
movement assessment, which demonstrates an
improvement over the previous scheme. Refer to
the appendix for this detailed ground movement

assessment.

9.1 Results

The revised assessment by Byrne Looby
confirms that the predicted ground movements
and associated impacts have been further
minimized compared to the previous scheme.
Refer to the results in this report, which illustrate
no negative impact. The revised basement layout
is substantially smaller and has been moved
further from the sensitive cottages, so the
impacts are predicted to be no worse.
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10 Damage Impact
Assessment

In addition to the above assessment of the
likely movements resulting from the proposed
development, a Damage Impact Assessment

of the neighbouring structures has been
completed based on the classifications given in
Table 101 of CIRIA report C760 (formerly C580).
These classifications, which have been extracted
and shown in the table below, are based on

the method of damage assessment outlined

by Burland et al. (1977), Boscardin and Cording
(1989), and Burland (2001).

Given that the basement is substantially smaller
and set further away from the sensitive houses
compared to the approved application, this
represents a significant improvement. The
revised assessment by Byrne Looby further
supports this by indicating reduced potential for
damage compared to the previous application.

101 Movement Limits for
Detailed Design

In order to meet the damage criteria outlined
above, TENT will include a series of embedded
retaining wall deflection limits in the engineering
specification and piling drawings. This will
ensure the detailed design will be completed in
accordance with the requirements of this report.
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10.2 Monitoring of Ground
Movements

The predictions of ground movements given
here are considered preliminary and are subject
to the detailed design solutions implemented
at the construction stage (i.e., rigidity of the
wall, quality of construction and installation
techniques, groundwater control measures,
finalized bearing pressures from permanent
works, etc.). The predictions given here are,
however, considered appropriate estimations for
the purposes of the BIA. The revised movement
assessment has refined these predictions

and suggests that the outcomes are likely to
be more favorable compared to the previous
scheme.

During construction, the predictions of ground
movement based on the ground movement
analysis should be checked by monitoring the
retaining wall system and, if required, adjacent
properties and structures. Piled walls can be
monitored using inclinometer systems to ensure
the lateral wall deflections are as per the design
predictions.

Table 10-1 - Classification of visible damage to walls (after Burland et al, 1977, Boscardin and Cording, 1989, and

Burland, 2001

Catagory of
Damage

Description of typical damage (ease of

repair is underlined) widt

Limiting
Tensile
strain (%)

Approximate crack
oI h (mm)
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It is recommended that condition surveys of
adjacent existing structures be carried out
before and after the proposed works. The
precise monitoring strateqy will be developed at
a later stage and will be subject to discussions
and agreements with the owners of the adjacent
properties and structures.

Contingency measures will be implemented if
movements of the adjacent structures exceed
predefined trigger levels as noted above. Both
contingency measures and trigger levels will
need to be developed within a future monitoring
specification for the works.
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M Groundwater
Assessment

Tent Engineering has completed a preliminary
groundwater assessment associated with the
proposed basement structure. Extracts of the
Groundwater Assessment are included below.

111 Groundwater Flow

Groundwater flow is primarily influenced by
permeability and topography. The groundwater
within the Dublin City Centre area flows

in a general eastward direction and either

Fig 11.1 - Groundwater Contours (GSI/EPA Online Database)

contributes to the various rivers flowing within
the Dublin area or discharges directly to the sea
at Dublin Bay. The figure below illustrates the
ground elevation in Dublin via ground elevation
contours, with respect to the location of the
site. The ground elevation contours fall in an
easterly direction towards the Irish Sea.

The closest available ground elevation head
contour to the west of the site is approximately
200m from the site and is noted as +10m OD. To
the east of the site, the groundwater contour at
approximately 250m from the site, at the coast,
is noted as 0.0m OD. The site is located between
both contours.
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11.2 Cumulative Basement
Effects on Hydrology

The cumulative effect of several underground
developments in a given street could potentially
differ from the impact of the initial single
basement. It is therefore appropriate to consider
the layout and proximity of existing basements
in the vicinity with respect to the hydrogeologuy.

A search has been carried out of the DCC
Planning Portal for planning applications that
relate to the construction of basements. Tent
Engineering has also completed a series of

site walkovers of adjacent publicly accessible
properties to verify the presence of basements.
The search findings are highlighted in Section
2.1/ of the BIA.

The figure below is a schematic of a
homogeneous aquifer with isotropic
hydrogeological properties, as provided in the
DCC Basement Development Guidance Document
Version 1.0 (September 2019). In relation to this
project site, it is considered that Scenario B1

is most relevant and illustrates the principle of
groundwater flow around a single basement
structure.

The diversion of flow paths around the
basement structure would be expected to lead
to a marginal increase in groundwater levels
upstream and a similar reduction in groundwater
levels downstream. The increase is a function of
the width and depth of the basement and the
permeability of the underlying soils.

The basement proposed for the Compound
Student Accomadation will be entirely founded
within the Sandy Gravelly Clay (Boulder Clay),
which is a low permeability glacial till. It is widely
published in the literature that the Dublin
Boulder Clay does not transmit quantities of
water significant enough to render it classified
as an aquifer; it is widely classified as an
aquitard/aquiclude. The basement will not be

in contact with the gravel lenses encountered
in BHOS3; the basement is expected to be at a
depth of 3-4m BGL, while the gravel lenses were
encountered at depths of 6.5-7.5 and 8.0-9.0m
BGL. The gravel lenses were pockets and not
known to be continuous.
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The proposed development at the Compound
Student Accommodation is considered remote
from pre-existing or proposed basement
structures. The nearest basement to the
basement proposed in this project will be the
143 Merrion Road, Gowan Showroom Site, which
is circa 120m to the west of the site. The Gowan
Showroom basement will also be a single-
storey basement of depth 3-4m BGL; it will

also be founded within the Sandy Gravelly Clay
(Boulder Clay). We have had a revised movement
assessment completed by Byrne Looby, and the
results indicate an improvement on the previous
scheme, demonstrating minimal impact on the
underlying aquifer. It is therefore considered
that any significant damming effects from
cumulative basement structures (i.e., Scenario
C1 or D1) are not relevant. In addition, issues with
increasing flow velocity and potential piping
subsurface erosion of sandy material are not
considered concerns.

A hydrogeological assessment has been
completed to determine the extent of
groundwater passing through the site.
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Fig 1.2 - Cumulative effects of basement construction on hydrogeology (ref: DCC Guidance Documents)
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No basement
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1.8 Groundwater

As mentioned earlier, the underlying bedrock
aquifer has a vulnerability rating of low to
moderate. A significant depth of stiff, low-
permeability clay will remain present between
the aquifer and the bottom of the basement
after construction, thus limiting the impact
posed by the basement and its excavation on
the aquifer.

It is expected that the embedded retaining

wall for the basement perimeter will extend to
approximately 8m BGL and be founded within
the stiff to very stiff boulder clays. However,

the retaining wall might penetrate any gravel
lenses present beneath its footprint. Bedrock
encounters are not anticipated since rock was
not encountered at any investigation points and
is expected to be at a depth of at least 11.5m
BGL. Therefore, the aquifer and water levels on-
site are likely to remain unaffected. Construction
of the embedded retaining wall is expected to
utilize CFA techniques, ensuring any artesian
pressures potentially encountered are balanced
by the CFA concreting method. Additionally,

the revised movement assessment by Byrne
Looby confirms that the regional water table
primarily exists in the underlying limestone and
is therefore not expected to be impacted.

11.4 Hydrogeology Impact
Assessment

As noted in the groundwater modelling, the
impact on groundwater levels is considered
nominal concerning the overall hydrogeology
and existing groundwater conditions and flow in
the area.

A useful quide to assess the impact on
hydrogeology due to construction is presented
in the National Roads Authority (NRA), now TII,
guidance document entitled Environmental
Assessment for National Roads Schemes -
Guidelines for Procedures for Assessment

and Treatment of Geology, Hydrology, and
Hydrogeology for National Roads schemes. The
aim of the document is to provide guidance on
the assessment of geological, hydrological, and
hydrogeological impacts during the planning
and design of national road schemes in Ireland.
It specifically outlines the approach to be
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adopted in the consideration and treatment of
geology, hydrology, and hydrogeology. Although
developed specifically for road projects, this
document can be applied to building sites,

such that the likely impacts of the proposed
basement construction are assessed, and
potential mitigation measures recommended if
required.

Significance ratings relating to the impact of
construction on the hydrogeology in the vicinity
of a development are outlined in this document.
The importance of the site may be rated using
the criteria outlined in Box 4.3 of the document
(extracted and shown in the Table below).

Using this table and considering the geology
and hydrogeology of the site presented earlier, it
is considered that the importance of the project
site is ‘medium’ to ‘low’. Given the proximity of
the site to the tidal River Liffey and Dublin Bau,

it is unlikely that either the aquifers underlying
the site will be used for potable supply, as the
main supply of potable water in the Dublin area
is taken from the nearby Wicklow Mountains.

Box 5.3 of the NRA document (extracted

and shown in the Table below) may be used

to rate the magnitude of the impact of the
development on the hydrogeological condition
of the site. The rise and fall in groundwater levels
are considered nominal due to the basement
construction, with groundwater flow paths

not significantly affected. Additionally, the
groundwater flow through the site is thought to
be in an approximate northeast direction, and
there are apparently no wells to the east of the
site. As such, the magnitude of the impact of the
development on the hydrogeological condition
is considered to be ‘Negligible’ (i.e., results in

an impact on the attribute but of insufficient
magnitude to affect either use or integrity).

The Byrne Looby assessment further supports
this conclusion, confirming improved outcomes
compared to the previous scheme.

Combining the two ratings for the site resulting
using Box 5.4 of the NRA documents (see extract
below), the significant environmental impact of
the installation of the basement on the site is
rated as ‘Imperceptible’. The NRA describe this as
‘an impact capable of measurement but without
noticeable consequences’.
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Table 111 - Criteria for Rating Site Attributes - Estimation of Importance of Hydrogeological Attributes

Importance Criteria Typical Exapmle
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Table 11.2 - Criteria for Rating Site Importance - Estimation of Magnitude of Impact on Hydrogeology Attribute

Magnitude of
Impact

Criteria Typical Exapmles
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Table 11.3 - Rating of Significant Environmental Impact

Magnitude of Impact

Negligible | Small Adverse “/A%(?/gl;%‘ée Large Adverse
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11.5 Groundwater Detailed
Design Considerations

11.5.1 Groundwater Control &
Temporary Dewatering

During the bulk excavation of the basement, to
ensure the excavation remains dry, groundwater
and stormwater control via a sump and pump
should be utilized. Permission from DCC will

be required in the form of a discharge license
before discharging any pumped groundwater/
stormwater into the sewer system.

With the combination of the low permeability
clay present on-site and by providing a form

of embedded wall, temporary lowering of the
water table and piezometric surface outside the
excavations will be prevented or at least limited
to a nominal value. Dewatering will primarily be
needed due to the collection of rainwater and
surface water runoff. Minimizing the quantity
of groundwater pumped from the excavation
will limit any potential lowering of groundwater
levels away from the construction site.

Due to the low permeability clay in which the
basement is being founded, groundwater ingress
into the excavation will be limited, and therefore
groundwater extraction is considered nominal.

In the permanent condition, the basement
substructure will provide permanent
waterproofing to the development.

11.5.2 Design Groundwater Level

Based on the ground investigation information
and monitoring, limited groundwater was
detected in the Made Ground and low
permeability clay, with additional findings
pointing to the presence of localized perched
water tables within the Made Ground. This
presence can significantly impact seepage
and groundwater behavior during construction
phases. It is not envisaged that the embedded
retaining wall will extend into the lower gravel
and bedrock strata; rather, the wall is expected
to terminate within the stiff clay strata.
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Given these conditions, for the temporary
works design, it would be prudent to not just
assume dry conditions but also to implement
contingency measures to manage any seepage,
especially from the perched water tables
identified. Such measures will help mitigate

the impact of unexpected groundwater
presence. For the permanent works design

and considerations regarding permanent
groundwater retention, assuming a groundwater
level equivalent to the existing ground level

is advisable. This assumption should take into
account potential fluctuations in groundwater
levels caused by factors such as dewatering and
recharge, possible flooding, seasonal variations,
and the potential failure of drainage systems
(refer to IS EN1997-1 for further guidance).

This proactive approach ensures that both

the construction and long-term stability of

the site are safeguarded against hydrological
variabilities.

11.5.5 Temporary & Permanent
Buoyancy (uplift)

The temporary and permanent buoyancy of
the excavation shall be addressed at detailed
design. For the temporary condition buoyancy
will be controlled by groundwater pumping and
the presence of the Clay stratum below the
excavation.

Taking a preliminary assessment and assuming
worst-case groundwater level Om BGL, the
maximum uplift pressure 18m deep acting at the
base of the Clay layer would be approximately
130kPa. The 9m depth of Clay below the
excavation level will be sufficient to resist such
buoyancy. A detailed assessment should be
completed prior to the construction stage
taking into account variations in excavation
levels and the bottom of the Clay. The Byrne
Looby assessment suggests that in the
permanent condition, the basement slab shall be
structurally designed for all buoyancy pressures
and the effects of heave as discussed in Section
9.3.
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12 Basement Impact
Assessment

This section of the report evaluates the direct
and indirect implications of the revised project,
based on the findings of the previous screening
and scoping, site investigation and ground
movement assessment.

121 Introduction

The screening/scoping, outlined in Section

3, identified a number of potential impacts.

The desk study and ground investigation
information has been used below to review the
potential impacts, to assess the likelihood of
them occurring and the scope for reasonable
engineering mitigation. Following these initial
findings, a revised movement assessment was
completed by Byrne Looby, which demonstrated
improvements over the previous scheme.

Fig 12.1 - Potential Impacts

Potential Impact

12.2 Potential Impacts

The table above (Table 12-1) summarises the
previously identified potential impacts and the
additional information that is now available from
the ground investigation in consideration of
each impact. The revised movement assessment
results have been considered in this table and
show a reduction in potential impact magnitudes
when compared to the previously granted
scheme

Site Investigation Conclusions

The results of the site investigation have therefore been used below to review the remaining
potential impacts, to assess the likelihood of them occurring and the scope for reasonable

engineering mitigation.
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12.2.1 Impact Assessment

Section 12 of this report summarizes whether,
based on the findings of the investigation,

the potential impacts still need to be given
consideration and identifies ongoing risks that
will require suitable engineering mitigation. The
revised assessment by Byrne Looby confirms
that the ground movement is negligible. Section
M of this report also provides recommendations
for the design of the proposed development.
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Table 12.2 - Response to groundwater potential impacts

Ref Potential Impact Evidence
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Table 12.3 - Response to stability potential impacts

Ref SO Evidence
Impact
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Table 12.4 - Response to surface water flow and flooding potential impacts

Potential
Impact

Evidence

Table 12.5 - Response to cumulative potential impacts

Potential

Impact Evidence
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Table 12.6 - Response to construction stage potential impacts

Potential
Impact

Evidence
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18 Qutstanding Risks and
Issues

This section of the report aims to highlight areas
where further work is required, where issues
have been identified by this investigation that
warrant further consideration. The scope of
risks and issues discussed in this section is by
no means exhaustive but covers the main areas
where additional work may be required.

The ground generally consists of made ground
overlying heterogeneous natural material,

and variations will inevitably arise between

the locations at which it is investigated. This
report provides an assessment of the ground
conditions based on the discrete points at
which the ground was sampled, but the ground
conditions should be subject to review as the
work proceeds to ensure that any variations
from the Ground Model are properly assessed by
a suitably qualified person.

The desk study findings indicate that the

site does not have a contaminative history.
Therefore, the risk of contaminants impacting
the site is considered to be low. Select soil
samples were tested for a Waste Acceptance
Criteria (WAC) suite to assess the potential
categorization of waste from the site. The
results from the tested samples do not identify
significantly elevated concentrations above the
available S4UL's. Notwithstanding these results,
the appointed Contractor will be responsible
for all waste arisings from the time the waste is
generated until it reaches its final destination
point. This includes its method of treatment/
disposal. The Contractor has the responsibility
to ensure that all contractors managing waste
on their behalf are legally compliant and
technically competent and the waste itself

is contained, handled, treated, and disposed

of in accordance with all relevant requlatory
requirements.

Based on the site history, and as with any

site, there is a potential for further areas of
contamination to be present within the made
ground beneath parts of the site not covered

by the investigation. It is recommended that

a watching brief is maintained during any
groundworks for the proposed new foundations
and that if any suspicious soils are encountered,
they are inspected by a waste contamination
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specialist, and further assessment may be
required.

The findings of the revised ground movement
analysis and damage assessment by Ayesa
should be reviewed once the detailed design
proposals have been finalized. The revised
assessment indicates that the potential for
movement and damage has been further
reduced due to the design improvements.
Measures will be required to be implemented
at the detailed design stage and on-site to
increase the stiffness of the walls in close
proximity to neighboring structures (169 and 177
Merrion Road) and limit lateral deflections (i.e.,
locally propped wall or stiffer wall).

During construction, the predictions of ground
movement based on the ground movement
analysis should be checked by monitoring

of the retaining wall system and if required,
adjacent properties and structures. The revised
movement assessment confirms that, given the
reduction in the basement footprint and its
repositioning further from sensitive structures,
the ground movements associated with the
proposed application are expected to be of a
similar magnitude, if not lesser, compared to
the previous scheme. Basement walls can be
monitored using inclinometer systems to ensure
the lateral wall deflections are as per the design
predictions. It is recommended that condition
surveys of adjacent existing structures should
be carried out before and after the proposed
works. The precise monitoring strategy will be
developed at a later stage and it will be subject
to discussions and agreements with the owners
of the adjacent properties and structures.
Contingency measures will be implemented if
movements of the adjacent structures exceed
predefined trigger levels as noted above. Both
contingency measures and trigger levels will
need to be developed within a future monitoring
specification for the works.

These items should be drawn to the attention
of prospective contractors and further
investigation will be required or sufficient
contingency should be provided to cover the
outstanding risk.

Tent Engineering



Monitoring Strategy Overview

The monitoring strateqy for this project
encompasses ground movement, groundwater
level monitoring, and vibration monitoring

to ensure the stability of the structure,
neighboring properties, and environmental
conditions. Monitoring will be carried out before,
during, and after construction to assess any
potential impacts.

Ground Movement Monitoring

Monitoring Systems:

Inclinometer Systems: Inclinometer tubes will be
installed in the retaining wall to measure lateral
ground movement.

Survey Markers:

Precise optical leveling and survey markers will
be placed on adjacent properties to detect any
vertical or horizontal displacement.

Trigger Limits:

Minor Movements (<6mm): Acceptable; no
immediate concern.

Moderate Movements (Bmm-15mm): Initiate
closer monitoring and increased observation.
Major Movements (215mm): Immediate action
and contingency measures required.

Contingency Measures:

Minor Movements: Continue routine monitoring.
Moderate Movements: Investigate, increase
monitoring, and implement temporary support
measures.

Major Movements: Halt excavation or
construction, implement stabilization measures,
and assess neighboring structures.

Groundwater Level Monitoring

Monitoring Systems:

Piezometers: Install piezometers around the site
to monitor groundwater levels.

Flow Meters: Measure water extraction rates
during dewatering.
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Trigger Limits:

Normal Groundwater Levels: Variations of
<300mm from baseline levels are acceptable.
Elevated Groundwater Levels (300mm-500mm):
Investigate potential water ingress and
mitigation measures.

Critical Groundwater Levels (>500mm):
Immediate action required.

Contingency Measures:

Normal Levels: Routine monitoring.

Elevated Levels: Investigate sources and apply
dewatering or drainage systems.

Critical Levels: Halt construction, implement
additional dewatering, and review drainage
strateqgy.

Vibration Monitoring

Monitoring Systems:

Vibration Monitoring System: Install a vibration
monitoring system to detect vibrations caused
by construction activities. This system will raise
an alarm if set vibration limits are exceeded,
ensuring timely adjustments to reduce
vibrations.

Trigger Limits:

The Peak Particle Velocity (PPV) trigger levels are
defined in Table 1 below:

Trigger Level 50Hz and Above 50 Hz
Below (PPV) (PPV)

1 10mm/s 10mm/s

2 10mm/s 12mm/s

3 10mm/s 15mm/s
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Contingency Measures:

Background Monitoring:

Establish background vibration levels before
starting construction to set the baseline.

Trigger Response:

If vibration exceeds the defined trigger levels:
Adjust construction methods to reduce

vibrations.

Increase vibration monitoring frequency.
Reassess and modify machinery or techniques
to stay within safe limits.

Monitoring Frequency

Monitori
Phase onrtoring Frequency
Type
Ground
Pre- movement,
. Weekly
construction | groundwater,
vibration
Ground
During movement, .
. Daily
construction | groundwater,
vibration
Post- ir;)\tjenncjent
construction ’ Monthly
(6 months) groundwater,
vibration
Post- Ground
. movement,
construction Quarterly
groundwater,
(12 months) . .
vibration
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Reporting and Review
Regular Reporting:

All data will be reqularly compiled and
reported to stakeholders. Reports will include
comparisons with baseline data and any
exceeded trigger levels.

Review Meetings:

Reqgular review meetings with geotechnical and
construction teams will assess data trends and
adapt strategies as needed.

Long-term Monitoring and Maintenance
Post-construction monitoring:

Will continue for a minimum of 12 months after
construction.

System Maintenance

Monitoring equipment will undergo maintenance
every six months to ensure accurate data
collection.

Emergency Action Plan

In case of exceeded Major Movement, Critical
Groundwater Levels, or High Vibration Levels, an
emergency action plan will be initiated:

— Immediate halt of construction activities.

— Rapid deployment of stabilization measures
(e.q., reinforced wall supports).

— Adjustments to vibration-causing
equipment or activities.

— Engage local authorities and stakeholders
for rapid response.
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14 Appendix A - Drawings

Refer to 24042-X-LO0-DR-TNT-CE-3203: KING POST WALL LAYOUT
Refer to 24042-X-BO1-DR-TNT-SE-3100: BASEMENT OVERLAY

Gowan Motors Compound - Basement Impact Assessment Report 43 Tent Engineering



Gowan Motors Compound - Basement Impact Assessment Report 44 Tent Engineering



15 Appendix B - Historic Maps

Gowan Motors Compound - Basement Impact Assessment Report 45 Tent Engineering



Historical Map
1837-1842

Proposed Site

IDVIFEErEce v -'I.II-‘-""'::"

R 1

"""""

yitiedd ﬁmffff &, % & fon
vewire Lolice y &



o AC/ SN )
xm“ﬂ?ﬁcm..jﬁu?... wﬁﬁﬁwﬁaﬂ%«w m

__.rw-u v

= — _ Z
e ol umfuw“_f_
DG Rt

b

Hu%uﬁ.mu ar! —

..-..

€161-8881
de |eou0O}SIH

——,




N

yL'8:ML

TF:6.80 4

NOTES:

Units are in metres.
Survey data is referenced to the ITM Grid.
Levels are referenced to OSGM15.

(Ordnance Datum Malin Head)

LEGEND:

AC Access Chamber
AJ Armstrong Junction
AV Air Valve

BA Safety Barrier

BB Bottom of Bank
BO Bollard

BS Bus Stop

CL Cover Level

CCTV CCTV Pole

EL Faves Level

M Electricity Meter
ESB ESB Access Chamber
EP Flectricity Pole

FE Fence

FFL Finished Floor Level
FH Fire Hydrant

FM Foul Manhole

FRL Flat Roof Level

GV Gas Valve

IL Invert Level

KB Kerb Bottom

KT Kerb Top

LP Lamp Post

MC Motorway Comms
MH Manhole

PB Pillar Box

PL Parapet Level

PRL Pitched Roof Level
RE Road Edge

RFG Roof Gully

RG Road Gully

RL Ridge Level

RS Road Sign

SM Storm Manhole

SV Sluice Valve

SVP Soil Vent Pipe

18 Top of Bank

TC Top of Chimney
TEL Telecom Access Chamber
TF Top of Fence

TH Top of Hedge

TL Traffic Lights

TLC Traffic Light Comms
TP Telegraph Pole

T Top of Tree

v Cable TV Chamber
W Top of Wall

WM Water Meter

Techsol Technical Solutions Ltd. does not accept
responsibility for third party additions to this drawing.

DO NOT SCALE FROM PAPER COPIES

Rev|Date|Revised by|Description

techsol

Vﬁo::ﬁm_ solutions Itd.

TECHSOL Technical Solutions Ltd.
Civil Engineering Surveyors

E2 Calmount Business Park
Ballymount, Dublin 12

Tel: 014242227

PROJECT: Topographical Survey af
167 Merrion Road
Dublin
D04 VLHT

CLIENT:  Lioncor

sales@ftechsol.ie

Surveyed by Drawn by Checked by
1G IG RM

File ref. Date Scale
P:\L108806 JULY 2023 1:200 @ A1
Job ID Revision No. Sheet No.
8806 CA 171
Drawing No.

LI08806-MERRIONRD-2D



AutoCAD SHX Text
6.00

AutoCAD SHX Text
Z:4.365

AutoCAD SHX Text
X:719506.108

AutoCAD SHX Text
Y:731095.974

AutoCAD SHX Text
Z:6.054

AutoCAD SHX Text
X:719509.340

AutoCAD SHX Text
Y:731036.441

AutoCAD SHX Text
Z:6.402

AutoCAD SHX Text
X:719514.831

AutoCAD SHX Text
Y:731078.764

AutoCAD SHX Text
5.40

AutoCAD SHX Text
EL:

AutoCAD SHX Text
7.00

AutoCAD SHX Text
EL:

AutoCAD SHX Text
6.38

AutoCAD SHX Text
EL:

AutoCAD SHX Text
14.09

AutoCAD SHX Text
EL:

AutoCAD SHX Text
16.49

AutoCAD SHX Text
EL:

AutoCAD SHX Text
9.04

AutoCAD SHX Text
EL:

AutoCAD SHX Text
4.54

AutoCAD SHX Text
EL:

AutoCAD SHX Text
ESB

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
FH

AutoCAD SHX Text
GATE

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
CL:4.06

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL:4.92

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL:4.00

AutoCAD SHX Text
MH

AutoCAD SHX Text
POST

AutoCAD SHX Text
RL:10.84

AutoCAD SHX Text
RL:18.29

AutoCAD SHX Text
RL:10.82

AutoCAD SHX Text
RL:8.69

AutoCAD SHX Text
RL:8.71

AutoCAD SHX Text
RL:14.34

AutoCAD SHX Text
4.31

AutoCAD SHX Text
4.35

AutoCAD SHX Text
4.32

AutoCAD SHX Text
4.42

AutoCAD SHX Text
4.42

AutoCAD SHX Text
4.37

AutoCAD SHX Text
4.87

AutoCAD SHX Text
5.39

AutoCAD SHX Text
5.38

AutoCAD SHX Text
5.53

AutoCAD SHX Text
5.76

AutoCAD SHX Text
5.67

AutoCAD SHX Text
5.65

AutoCAD SHX Text
5.69

AutoCAD SHX Text
5.86

AutoCAD SHX Text
5.98

AutoCAD SHX Text
6.18

AutoCAD SHX Text
6.24

AutoCAD SHX Text
6.23

AutoCAD SHX Text
6.14

AutoCAD SHX Text
5.97

AutoCAD SHX Text
5.77

AutoCAD SHX Text
6.00

AutoCAD SHX Text
6.12

AutoCAD SHX Text
5.89

AutoCAD SHX Text
5.76

AutoCAD SHX Text
5.52

AutoCAD SHX Text
5.59

AutoCAD SHX Text
5.62

AutoCAD SHX Text
5.49

AutoCAD SHX Text
5.34

AutoCAD SHX Text
5.30

AutoCAD SHX Text
5.61

AutoCAD SHX Text
5.79

AutoCAD SHX Text
5.66

AutoCAD SHX Text
5.37

AutoCAD SHX Text
5.25

AutoCAD SHX Text
5.06

AutoCAD SHX Text
4.23

AutoCAD SHX Text
4.25

AutoCAD SHX Text
4.71

AutoCAD SHX Text
4.52

AutoCAD SHX Text
4.23

AutoCAD SHX Text
4.13

AutoCAD SHX Text
4.09

AutoCAD SHX Text
4.05

AutoCAD SHX Text
4.09

AutoCAD SHX Text
4.02

AutoCAD SHX Text
3.91

AutoCAD SHX Text
4.11

AutoCAD SHX Text
4.39

AutoCAD SHX Text
4.97

AutoCAD SHX Text
7.26

AutoCAD SHX Text
6.01

AutoCAD SHX Text
6.15

AutoCAD SHX Text
6.08

AutoCAD SHX Text
4.54

AutoCAD SHX Text
4.62

AutoCAD SHX Text
4.76

AutoCAD SHX Text
4.62

AutoCAD SHX Text
5.37

AutoCAD SHX Text
6.42

AutoCAD SHX Text
6.35

AutoCAD SHX Text
5.29

AutoCAD SHX Text
4.67

AutoCAD SHX Text
6.26

AutoCAD SHX Text
6.28

AutoCAD SHX Text
6.38

AutoCAD SHX Text
6.31

AutoCAD SHX Text
6.25

AutoCAD SHX Text
6.22

AutoCAD SHX Text
6.16

AutoCAD SHX Text
5.98

AutoCAD SHX Text
5.76

AutoCAD SHX Text
5.79

AutoCAD SHX Text
5.77

AutoCAD SHX Text
5.45

AutoCAD SHX Text
5.50

AutoCAD SHX Text
5.39

AutoCAD SHX Text
5.34

AutoCAD SHX Text
5.39

AutoCAD SHX Text
5.50

AutoCAD SHX Text
5.63

AutoCAD SHX Text
5.55

AutoCAD SHX Text
5.59

AutoCAD SHX Text
TC:10.30

AutoCAD SHX Text
TC:10.25

AutoCAD SHX Text
TC:11.77

AutoCAD SHX Text
TC:11.90

AutoCAD SHX Text
TF:6.52

AutoCAD SHX Text
TF:6.72

AutoCAD SHX Text
TF:6.80

AutoCAD SHX Text
TLC

AutoCAD SHX Text
TLC

AutoCAD SHX Text
TP

AutoCAD SHX Text
TV

AutoCAD SHX Text
TV

AutoCAD SHX Text
TW:6.30

AutoCAD SHX Text
TW:6.87

AutoCAD SHX Text
TW:8.39

AutoCAD SHX Text
TW:8.46

AutoCAD SHX Text
TW:8.73

AutoCAD SHX Text
TW:8.89

AutoCAD SHX Text
TW:9.75

AutoCAD SHX Text
TW:9.78

AutoCAD SHX Text
TW:8.78

AutoCAD SHX Text
TW:8.74

AutoCAD SHX Text
TW:7.31

AutoCAD SHX Text
TW:6.27

AutoCAD SHX Text
TW:6.11

AutoCAD SHX Text
TW:6.09

AutoCAD SHX Text
TW:5.98

AutoCAD SHX Text
TW:6.56

AutoCAD SHX Text
TW:5.95

AutoCAD SHX Text
TW:8.14

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
CONTAINER

AutoCAD SHX Text
CONTAINER

AutoCAD SHX Text
TOILET

AutoCAD SHX Text
SITE

AutoCAD SHX Text
OFFICE

AutoCAD SHX Text
SITE

AutoCAD SHX Text
OFFICE

AutoCAD SHX Text
SITE

AutoCAD SHX Text
OFFICE

AutoCAD SHX Text
SITE

AutoCAD SHX Text
OFFICE

AutoCAD SHX Text
4.10

AutoCAD SHX Text
4.25

AutoCAD SHX Text
5.14

AutoCAD SHX Text
N

AutoCAD SHX Text
Drawn by

AutoCAD SHX Text
Surveyed by

AutoCAD SHX Text
File ref.

AutoCAD SHX Text
Checked by

AutoCAD SHX Text
Date

AutoCAD SHX Text
Scale

AutoCAD SHX Text
PROJECT:

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
Drawing No.

AutoCAD SHX Text
Revision No.

AutoCAD SHX Text
Sheet No.

AutoCAD SHX Text
sales@techsol.ie

AutoCAD SHX Text
Job ID

AutoCAD SHX Text
Topographical Survey at

AutoCAD SHX Text
167 Merrion Road

AutoCAD SHX Text
Dublin

AutoCAD SHX Text
D04 V4H7

AutoCAD SHX Text
Lioncor

AutoCAD SHX Text
IG

AutoCAD SHX Text
IG

AutoCAD SHX Text
RM

AutoCAD SHX Text
P:\LIO8806

AutoCAD SHX Text
JULY 2023

AutoCAD SHX Text
1:200 @ A1

AutoCAD SHX Text
8806

AutoCAD SHX Text
CA

AutoCAD SHX Text
1/1

AutoCAD SHX Text
LIO8806-MERRIONRD-2D

AutoCAD SHX Text
Rev

AutoCAD SHX Text
Date

AutoCAD SHX Text
Description

AutoCAD SHX Text
Revised by

AutoCAD SHX Text
TECHSOL Technical Solutions Ltd.

AutoCAD SHX Text
Civil Engineering Surveyors

AutoCAD SHX Text
E2 Calmount Business Park

AutoCAD SHX Text
Ballymount, Dublin 12

AutoCAD SHX Text
Tel: 01 4242227

AutoCAD SHX Text
NOTES: Units are in metres. Survey data is referenced to the ITM Grid. Levels are referenced to OSGM15.  (Ordnance Datum Malin Head) LEGEND: AC  Access Chamber Access Chamber AJ  Armstrong Junction Armstrong Junction AV  Air Valve Air Valve BA  Safety Barrier Safety Barrier BB  Bottom of Bank Bottom of Bank BO  Bollard Bollard BS  Bus Stop  Bus Stop  CL  Cover Level Cover Level CCTV  CCTV Pole CCTV Pole EL  Eaves Level Eaves Level EM  Electricity Meter Electricity Meter ESB  ESB Access Chamber ESB Access Chamber EP  Electricity Pole Electricity Pole FE  Fence Fence FFL  Finished Floor Level Finished Floor Level FH  Fire Hydrant Fire Hydrant FM  Foul Manhole Foul Manhole FRL  Flat Roof Level Flat Roof Level GV  Gas Valve Gas Valve IL  Invert Level Invert Level KB  Kerb Bottom Kerb Bottom KT  Kerb Top Kerb Top LP  Lamp Post Lamp Post MC  Motorway Comms Motorway Comms MH  Manhole Manhole PB  Pillar Box Pillar Box PL  Parapet Level Parapet Level PRL  Pitched Roof Level Pitched Roof Level RE  Road Edge Road Edge RFG  Roof Gully Roof Gully RG  Road Gully Road Gully RL  Ridge Level Ridge Level RS  Road Sign Road Sign SM  Storm Manhole Storm Manhole SV  Sluice Valve Sluice Valve SVP  Soil Vent Pipe Soil Vent Pipe TB  Top of Bank Top of Bank TC  Top of Chimney Top of Chimney TEL  Telecom Access Chamber Telecom Access Chamber TF  Top of Fence Top of Fence TH  Top of Hedge Top of Hedge TL  Traffic Lights Traffic Lights TLC  Traffic Light Comms Traffic Light Comms TP  Telegraph Pole Telegraph Pole TT  Top of Tree Top of Tree TV  Cable TV Chamber Cable TV Chamber TW  Top of Wall Top of Wall WM  Water Meter Water Meter Techsol Technical Solutions Ltd. does not accept responsibility for third party additions to this drawing. DO NOT SCALE FROM PAPER COPIES     


16 Appendix C - Site Investigations

Refer to The Gowan Compound Site - Site Investigation
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The works were conducted in accordance with:
British Standards Institute (2015) BS 5930:2015, Code of practice for site investigations.
BS EN 1997-2: 2007: Eurocode 7 - Geotechnical design - Part 2 Ground investigation and testing.

Geotechnical Society of Ireland (2016), Specification & Related Documents for Ground Investigation in
Ireland

Laboratory testing was conducted in accordance with:

British Standards Institute BS 1377:1990 parts 2,4, 5, 7and 9
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METHODS OF DESCRIBING SOILS AND ROCKS

Soil and rock descriptions are based on the guidance in BS5930:2015, The Code of Practice for Site Investigation.

Abbreviations used on exploratory hole logs

U Nominal 100mm diameter undisturbed open tube sample (thick walled sampler)
uT Nominal 100mm diameter undisturbed open tube sample (thin walled sampler)
P Nominal 100mm diameter undisturbed piston sample

B Bulk disturbed sample

LB Large bulk disturbed sample

D Small disturbed sample

C Core sub-sample (displayed in the Field Records column on the logs)

L Liner sample from dynamic sampled borehole

w Water sample

ES /EW Soil sample for environmental testing / Water sample for environmental testing
SPT (s) Standard penetration test using a split spoon sampler (small disturbed sample obtained)
SPT (¢) Standard penetration test using 60 degree solid cone

Blows per increment during the standard penetration test. The initial two values relate to the seating drive
X,X/X,X,X,X (150mm) and the remaining four to the 75mm increments of the test length.

The length achieved is stated (mm) for any test increment less than 75mm

N=X SPT blow count ‘N’ given by the summation of the blows X’ required to drive the full test length (300mm)
Incomplete standard penetration test where the full test length was not achieved. The blows X’ represent the
N=X/Z . P
total blows for the given test length ‘Z’ (mm)
\Y Shear vane test (borehole) Hand vane test (trial pit) Shear strength stated in kPa
VR V: undisturbed vane shear strength VR: remoulded vane shear strength
dd/mm/yy: 1.0 | Date & water level at the borehole depth at the end of shift
dd/mm/yy: dry and the start of the following shift
N Water strike: initial depth of strike
v Water strike: depth water rose to

Abbreviations relating to rock core - reference Clause 36.4.4 of BS 5930: 2015

Total Core Recovery: Ratio of rock/soil core recovered (both solid and non-intact) to the total length of core

TCR (%) un

Solid Core Recovery: Ratio of solid core to the total length of core run. Solid core has a full diameter,
SCR (%) uninterrupted by natural discontinuities, but not necessarily a full circumference and is measured along the
core axis between natural fractures.

Rock Quality Designation: Ratio of total length of solid core pieces greater than 100mm to the total length of

RQD (9

QD (%) core run.

FI Fracture Index: Number of natural discontinuities per metre over an indicated length of core of similar intensity
of fracturing.

NI Non Intact: Used where the rock material was recovered fragmented, for example as fine to coarse gravel size
particles.

AZCL Assessed zone of core loss: The estimated depth range where core was not recovered.

DIF Drilling induced fracture: A fracture of non-geological origin brought about by the rock coring.

(xxx /XXX /XXX) Spacing between discontinuities (minimum/average/maximum).
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175 Merrion Road

1 AUTHORITY

On the instructions of Punch Consulting Engineers, (“the Client’s Representative”), acting on the behalf of
Dun Laoghaire - Rathdown County Council (“the Client”), a ground investigation was undertaken at the
above location to provide geotechnical and environmental information for input to the design and
construction of a proposed residential development.

This report details the work carried out both on site and in the geotechnical and chemical testing
laboratories; it contains a description of the site and the works undertaken, the exploratory hole logs and
the laboratory test results. A discussion on the recommendations for construction is also provided.

All information given in this report is based upon the ground conditions encountered during the site
investigation works, and on the results of the laboratory and field tests performed. However, there may be
conditions at the site that have not been taken into account, such as unpredictable soil strata, contaminant
concentrations, and water conditions between or below exploratory holes. It should be noted that
groundwater levels usually vary due to seasonal and/or other effects and may at times differ to those
recorded during the investigation. No responsibility can be taken for conditions not encountered through
the scope of work commissioned, for example between exploratory hole points, or beneath the termination
depths achieved.

This report was prepared by Causeway Geotech Ltd for the use of the Client and the Client’s Representative
in response to a particular set of instructions. Any other parties using the information contained in this
report do so at their own risk and any duty of care to those parties is excluded.

2 SCOPE

The extent of the investigation, as instructed by the Client’s Representative, included boreholes, trial pits,
soil sampling, environmental sampling, groundwater monitoring, in-situ and laboratory testing, and the

preparation of a report on the findings including recommendations for construction.

3 DESCRIPTION OF SITE

As shown on the site location plan in Appendix A, the works were conducted on the site of a disused car
valeting company. The site is relatively flat and is bordered by residential dwellings on the east and west
and by a rehabilitation centre to the south.
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4 SITE OPERATIONS

4.1 Summary of site works

Site operations, which were conducted between 4t and 20t February 2019, comprised:

° four light cable percussion boreholes; one of which was put down to completion by rotary drilling
methods;

° a standpipe installation in two boreholes; and

° four machine dug trial pits

The exploratory holes and in-situ tests were located as instructed by the Client’s Representative, as shown
on the exploratory hole location plan in Appendix A.

4.2 Boreholes

Four boreholes (BHO1 - BH04) were put down by a combination of light cable percussion boring using a
Dando 2000 rig and rotary follow-on drilling techniques using a Commachio 205. Where the cable
percussion borehole had not been advanced to the scheduled depth, rotary percussive methods were
employed to advance the borehole to completion. Symmetrix cased full-hole drilling was used.

All locations were broken out using a JCB3CX and a hand dug inspection pit carried out between ground
level and 1.20m depth to ensure boreholes were put down at locations clear of services or subsurface

obstructions.

Disturbed (bulk and small bag) samples were taken within the encountered strata. Undisturbed (U100)
samples were taken where appropriate and as directed within fine soils. Environmental samples were
taken at standard intervals, as directed by the Client’s Representative.

Standard penetration tests were carried out in accordance with BS EN 22476-3: 2005 at standard depth
intervals throughout the overburden using the split spoon sampler (SPT() or solid cone attachment
(SPT(). The penetrations are stated for those tests for which the full 150mm seating drive or 300mm test
drive was not possible. The N-values provided on the borehole logs are uncorrected and no allowance has
been made for energy ratio corrections. The SPT hammer energy measurement report is provided in
Appendix G.

Any water strikes encountered during boring were recorded along with any changes in their levels as the
borehole proceeded.

Where water was added to assist with boring, a note has been added to the log to account for same.
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Appendix B presents the borehole logs, with core photographs presented in Appendix C.
4.3 Standpipe installations
A groundwater monitoring standpipe was installed in BHO1 and BH04.

Details of the installations, including the depth range of the response zone, are provided in Appendix B on
the individual borehole logs.

4.4 Trial Pits

Four trial pits (TP01-TP04) were excavated using a JCB3CX fitted with a 600mm wide bucket, to depths of
3.00m.

Environmental samples were taken at standard intervals in each trial pit.
Disturbed (small jar and bulk bag) samples were taken at standard depth intervals and at change of strata.

Any water strikes encountered during excavation were recorded along with any changes in their levels as
the excavation proceeded. The stability of the trial pit walls was noted on completion.

Appendix C presents the trial pit logs with photographs of the pits and arising provided in Appendix D.
4.5 Surveying

The as-built exploratory hole positions were surveyed following completion of site operations by a Site

Engineer from Causeway Geotech. Surveying was carried out using a Trimble R6 GPS system employing

VRS and real time kinetic (RTK) techniques.

The plan coordinates (Irish National) and ground elevation (mOD Malin) at each location are recorded on

the individual exploratory hole logs. The exploratory hole plan presented in Appendix A shows these as-
built positions.

4.6 Groundwater monitoring

Following completion of site works, groundwater monitoring was conducted on two rounds. Ground water
monitoring was carried out using a water interface probe.

Details of groundwater monitoring are presented in Table 2 of Section 6.3.
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LABORATORY WORK

Upon their receipt in the laboratory, all disturbed samples were carefully examined and accurately
described, and their descriptions incorporated into the borehole logs.

Geotechnical laboratory testing of soils

Laboratory testing of soils comprised:

° soil classification: moisture content measurement, Atterberg Limit tests and particle size
distribution analysis.

° shear strength (total stress): unconsolidated undrained triaxial tests, lab shear vane

° direct shear: shear box tests

° soil chemistry: pH, water soluble sulphate content, acid soluble sulphate content and organic matter
content

Laboratory testing of soils samples was carried out in accordance with British Standards Institute:
BS 1377, Methods of test for soils for civil engineering purposes; Part 1 (2016), and Parts 2-9 (1990).

The test results are presented in Appendix E.

Environmental laboratory testing of soils

Environmental testing was conducted on selected environmental soil and water samples by Chemtest at its
laboratory in Newmarket, Suffolk.

Soil testing was carried according to Engineer’s Ireland specification for Ground Investigation (2016) Suite
I which tested for a range of determinants, including:

° Metals
° Speciated total petroleum hydrocarbons (TPH)
° Speciated polycyclic aromatic hydrocarbons (PAH)

° Cyanides
° Asbestos screen
° pH.

Waste acceptance criteria (WAC) testing was carried out on eight samples.

It is noted that TPO1A and TP0O1B in the lab report were mis-labelled on site. The reported TP01A should
be TPO1B and vice versa.
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Results of environmental laboratory testing are presented in Appendix F.

6 GROUND CONDITIONS

6.1 General geology of the area

Published geological mapping indicate the superficial deposits underlying the site comprise marine sands
and gravels. These deposits are underlain by limestones and shales of the Lucan Formation.

6.2 Ground types encountered during investigation of the site

A summary of the ground types encountered in the exploratory holes is listed below, in approximate
stratigraphic order:

° Paved surface: all boreholes and trial pits encountered 100 -150mm of macadam surfacing.

° Made Ground (sub-base): approximately 100 - 450mm of aggregate fill beneath the paved surface
at all locations.

° Made Ground (fill): reworked sandy gravelly clay fill encountered in BHO3 and BH04 to a maximum
depth of 1.00mbgl in BHO3.

° Glacial Till: sandy gravelly clay, frequently with low cobble content, typically firm or stiff in upper
horizons, becoming very stiff with increasing depth. Pockets of granular material were encountered
within this stratum most notably in BHO2 below6.50m, which contained groundwater under artesian
conditions. Note this stratum was drilled using open hole symmetrix drilling with no recovery,
therefore descriptions are based on driller’s interpretation of the flush returns.

6.3 Groundwater

Groundwater was encountered during rotary drilling and trial pit excavation as water strikes as shown in
Table 1 below.

Table 1: Groundwater strikes encountered during the ground investigation
GI Ref Water level (mbgl) | Comments

Artesian conditions, GW rose

BHO3 8.00
to ground level

TPO1 3.00 Seepage
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Details of the individual groundwater strikes, along with any relative changes in levels as works proceeded,
are presented on the exploratory hole logs for each location.

Groundwater was not noted during drilling of the other borehole locations. However, it should be noted
that the casing used in supporting the borehole walls during drilling may have sealed out any/additional
groundwater strikes and the possibility of encountering groundwater during excavation works should not
be ruled out.

Groundwater was not encountered during excavation of any of the other trial pits.

Subsequent groundwater monitoring of the standpipe installations recorded water levels as shown in Table

2.
Table 2: Groundwater monitoring
Water level (mbgl)
Date
BHO1 BH04
26/02/2019 1.47 4.67
14/03/2019 1.10 1.00

Seasonal variation in groundwater levels should also be factored into design considerations, and continued
monitoring of the two installed standpipes will give an indication of the seasonal variation in groundwater
level.

7 DISCUSSION
7.1 Proposed construction
It is proposed to construct a new residential development on the site.

No further details were available to Causeway Geotech at the time of preparing this report and any designs
based on the recommendations or conclusions within this report should be completed in accordance with
the current design codes, taking into account the variation and the specific details contained within the
exploratory holes. Causeway Geotech were commissioned to provide a geotechnical report, and itis outwith
our remit to advise on structure design.
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7.2 Recommendations for construction

7.2.1 Summary

The ground conditions across the site (highly variable glacial deposits and marine sands and gravels),
coupled with the relatively shallow groundwater table will render the implementation of any shallow
(spread) foundations problematic, and in most areas of the site not suitable. It follows that the most
practicable solution for installing safe working foundations across the site will be by a “deep” foundation
method, such as piling to transfer loadings to depth.

Should piling be adopted as the preferred foundation type, it is highly recommended that further ground
investigation works involving rotary drilling be carried out to prove the depth to bedrock across the site.

7.2.2 Soil strength parameters

When estimating the shear strength of fine soils (silt/clay), reference is made to the results of Standard
Penetration Tests (SPT’s) carried out within the boreholes. The undrained shear strength of fine soils can
be estimated using the correlation developed by Stroud & Butler:

Cu = fl x N
where f1 is typically in the range 4 to 6. A median f1 value of 5 is adopted for this report.
For granular soils (sand/gravel), a graphical relationship between SPT “N” value and angle of shearing
resistance, ¢, has been developed by Peck, Hanson and Thorburn. This is published in Foundation Design

and Construction (Tomlinson, 2001) and is referenced in this report when deriving angles of shearing
resistance for the gravel soils.

7.2.3 Foundations and ground floor construction

Foundations should transfer loading to below any Made Ground or subsoil. The recommended foundation
construction and allowable bearing pressure (ABP) at the borehole locations are presented in Table 3.

Table 3: Construction recommendations

Depth
below EGL* .
. Estimated Strata .
Borehole | to s_ultable ABP (kPa) et Foundation type | Groundwater
bearing
stratum
BHO1 >4.00 Unable .to be Unable .to be Piled None encountered
determined determined
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Depth
below EGL*
. Estimated Strata .
Borehole to s.ultable ABP (kPa) description Foundation type | Groundwater
bearing
stratum
BHO02 6.50m >250 Stiff Glacial Till Piled None encountered
Artesian
. A . groundwater table
BHO03 6.50m >250 Stiff Glacial Till Piled
encountered at
8.00m.
BH04 6.50m >250 Stiff Glacial Till Piled None encountered

*Existing Ground Level

It is noted that the rig was driving a cobble in BHO1 and the SPT readings at this location were affected by
the presence of this cobble. Itis also noted that, the above recommendations are based on the assumption
that the piles will terminate in glacial till and achieve enough shaft friction to support the structural
loadings. If the structural loadings are anticipated are higher, it is recommended to prove bedrock across
to site to allow piles to be end bearing on bedrock.

It is therefore critical to the design of the development that rotary drilling is undertaken in future to prove
bedrock across the footprint of the proposed apartment block.

Given the generally fine grained/cohesive nature of the soils throughout the proposed formation levels,
excavations for foundations are likely to be relatively stable. However, any instability can be minimised by
battering the side slopes at 2 vertical to 1 horizontal and by limiting the duration that the excavation is open.
Groundwater control, where required, will be possible by pumping from sumps formed in the base of

excavations.

7.2.4 Piling recommendations

Piling to transfer loadings to depth is suggested to be the most practicable and applicable option given the
variation in depth to a consistent bearing stratum across the site, coupled with the relatively shallow water
table and artesian groundwater conditions.

Driven piles are the preferred pile type - of precast concrete or steel/ductile iron. The piles should be
driven to a predetermined set - each pile will, therefore, be effectively proof tested by the installation
method.

If the surrounding land use precludes the use of hard drive piles, due to environmental restrictions with
respect to noise and vibration, low vibration driven piles, continuous flight auger (CFA) or continuous
helical displacement (CHD) piles will be required.
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Piles will acquire capacity from shaft friction through glacial deposits, and end bearing on bedrock.

Where site levels are to be raised, piles should be designed to resist additional loading that will arise due to
negative skin friction along the pile length passing through Made Ground and soft soils.

The detailed design of piles should be undertaken in conjunction with specialist piling contractors. Their
proposals should include the means to verify that the required load capacity has been achieved: for example,
dynamic pile tests and/or static load tests.

Where pile foundation solution is adopted, floor slabs should be supported by ground beams spanning
between piles caps supported by piles.

7.2.5 Excavations for services

For the installation of services ducts/trenches, it is suggested that open trenching will be the most
practicable construction method. Generally speaking, the ground conditions should render the use of open
trenching by backhoe excavator possible,

Where working in open trenches, it is thought that trench support systems, by way of a trench, will be
required to maintain trench stability and safe working conditions. Groundwater control at these locations
should be possible by means of sump pumping.

7.2.6 Soil aggressivity

An assessment of the Aggressive Chemical Environment for Concrete (ACEC) was undertaken through
reference to the Building Research Establishment (BRE) Special Digest 1 (2017).

As noted by BRE Special Digest 1, sulphates in the soil and groundwater are the chemical agents most likely
to attack concrete. The extent to which sulphates affect concrete is linked to their concentrations, the type
of ground, the presence of groundwater, the type of concrete and the form of construction in which concrete
is used.

BRE Special Digest 1 identifies four different categories of site which require specific procedures for
investigation for aggressive ground conditions:

e Sites not subjected to previous industrial development and not perceived as containing pyrite;
e Sites not subjected to previous industrial development and perceived as containing pyrite;
e Brownfield sites not perceived as containing pyrite;

e Brownfield sites perceived as containing pyrite.

For the purposes of this report the site was classified as having been subject to previous industrial
development and not perceived as containing pyrite.
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The results of chemical tests (pH and water-soluble sulphate contents) on soil samples indicate Design
Sulphate Class DS-1 and ACEC Class AC-1 - reference Table C1 of BRE Special Digest 1 (Building Research
Establishment, 2005). The Special Digest does not require any measures to protect underground concrete
elements greater that 140mm thick. The Special Digest requires additional design measures to be applied
to increase protection from the elevated levels of sulphates and acidic soils present in parts of the site.

7.3 Site contamination and waste disposal

Selected soil samples were analysed for a range of potential contaminants including:

° Metals

° Speciated total petroleum hydrocarbons (TPH)

° Speciated polycyclic aromatic hydrocarbons (PAH)
° Cyanides

° Asbestos screen

° pH.

Select samples were also tested for a Waste Acceptance Criteria (WAC) suite to assess the potential
categorisation of waste from the site.

In the initial examination of the potential risk of site contamination, the laboratory results have been
compared to the LQM/CIEH S4UL’s assessment criteria relevant to a proposed residential without plant
uptake land use:

The results from the tested samples do not identify significantly elevated concentrations above the available
S4UL’s.

It should be noted that the above assessment is based on the results of the soil samples against available
S4UL’s and this assessment has not been undertaken following the CLR11 guidelines. No comment has been
made where criteria are not available. Any potential contamination identified during site development by
visual or olfactory means should be investigated, including further laboratory testing, and appropriate
health & safety, waste disposal and remediation measures adopted.

In assessment of the waste acceptance criteria (WAC) results, the test results have been compared with the
European Union Directive limits for Inert waste landfill, Stable, Non-reactive hazardous waste in non-
hazardous landfill and hazardous waste landfill criteria. From the samples tested for WAC analysis material
from the site may potentially be classified as inert/non-hazardous. Any material excavated for off-site
disposal would have to be classified under the guidance in the National Hazardous Waste Management Plan
(EPA, 2014)

March 2019




() . ( ) 175 Merrion Road
..‘ CAUSEWAY Report No. 18-1169B

« bl
..”) ——GL“(\)ILK_]”"I

8 REFERENCES

Geotechnical Society of Ireland (2016), Specification & Related Documents for Ground Investigation in
Ireland

BS 1377: 1990: Methods of test for soils for civil engineering purposes. British Standards Institution.
BS 5930: 2015: Code of practice for ground investigations. British Standards Institution.

BS EN 1997-2: 2007: Eurocode 7 - Geotechnical design - Part 2 Ground investigation and testing. British
Standards Institution.

BS EN ISO 14688-1:2018: Geotechnical investigation and testing. Identification and classification of soil.
Part 1 Identification and description.

BS EN ISO 14688-2:2018: Geotechnical investigation and testing. Identification and classification of soil.
Part 2 Principles for a classification.

BS EN ISO 22476-3:2005+A1:2011: Geotechnical investigation and testing. Field testing. Standard
penetration test.

Building Research Establishment (2005) BRE Special Digest 1, Concrete in aggressive ground.

March 2019




APPENDIX A
SITE AND EXPLORATORY HOLE LOCATION PLAN




610¢/€0/S¢
{pasInly 1se]

gring

ue|d uonedoT s
3!

Ten Ehghe

Kay| puab

o+
[
o]
o
O]
oc
+—
C
V]
£
7]
%]
(]
[}
[2]
<
o+
[¢]
]
Q
E
o+
[«
(]
£
V]
(2]
5]
m
1
T
c
3
o
Q.
£
[o]
o
5
5

u0>_.dﬁu.=wmwhﬂwx uljgnq ‘peoy uolid ouwe UWHO‘_
S 021 1IGNQ ‘PeOY UOLIBIN S/T N 13foud H531039—

AVMISNVD |

Sup|nsuo) yound

sjuawdojana( Jodul ULl 469TT-8T :*oN 123foud




6102/€0/S¢
:pasinay umm._.m._

dl - @dA] Ag suoneoo
OY+dD - 8dA] Ag suoneooT]

o+
.
o
o
[0]
oc
=
C
(0]
1S
/)]
[72]
(0]
/)]
7]
<C
+—
O
©
o
£
+—
C
(0]
S
Q
7))
©
[21]
1
e
nww
=
©

d0D - 8dA1 Ag suoneoo

Notdrs

uw>_.dmucwmw._nwm_ uljgnq ‘peoy uolia oue J3loa
s us1 1IGNQ ‘PeOY UOLIBIN S/T N 13foud HY31035

AVMISNVO

Supnsuo) yound

sjuawdojana( Jodul B UETT o) 469TT-8T :*oN 193foud




APPENDIX B
BOREHOLE LOG

=Y l
l .




Project No.: Project Name: Borehole No.:

as
.:' CAUSEWAY 18-11698 175 Merrion Road, Dublin BHO1
Coordinates: Client:
.gﬁ/ — GEOTECH i Sheet 1 of 1
(4 31957492 E Lincor Developments
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 400 |231054.51N Punch Consulting A
Driller: MK
Ground Level: |Dates:
5.42mOD  |20/02/2019 - 20/02/2019 Logger: SR
Depth Sample /| Casing | Water . Level | Depth(m) . 3 "
(m) Tests | ot D( r:;h Field Records {mOD) |(Thickness) Legend Description ks Backfill
5.32 (818 MADE GROUND: Bitmac i
(0.20) MADE GROUND: Grey sandy subangular fine to coarse GRAVEL of mixed N
5.12 0.30 G g . e -
ithologies. Sand is fine to coarse. i
0.50 B3 r irm becoming stiff brown slightly sandy slightly gravelly silty CLAY. Sand is 1
D6 4 fine to coarse. Gravel is subangular to subrounded fine to medium of ]
ES1 -] mixed lithologies. 1
1.00 B4 - ] —
D7 1
ES2 -
1.20- 1.65 SPT(S) N=14 (3,3/4,4,3,3) [ (2.30) ]
N=14 -
2.00 BS L -
D8 1
2.00-2.45 SPT(S) N=27 (3,4/5,7,7,8) -
N=27 [ ]
2.82 2.60 Stiff grey slightly sandy slightly gravelly CLAY with low cobble content. 1
“+0-% Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse ]
3.00 B9 L | of mixed lithologies. Cobbles are subrounded of mixed lithologies. —
D11 1
3.00-3.45 SPT(S) N=23 (2,4/3,5,7,8) (1.40) -
N=23 I ]
4.00 gig 142 = 400 End of Borehole at 4.00m ]
u13 Ublow=80 70% i
- 45 —
L 50|
L o5 |
L 50 —)
L 65
i Vo]
i Lo ]
L 60—
[ a5 |
L 90—
[ 905 |
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated to 1.20m. Struck at (m) | Casingto(m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
No groundwater encountered.
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
4.00 200
Terminated on obstruction - possible boulder.

Gowan Wotors compound - Basement Impact Assessment Report /U lent Engineering



Project No.: Project Name: Borehole No.:
C " USEW N Y 18-11698B 175 Merrion Road, Dublin BHO02
Coordinates: Client:
— GEOTECH . Sheet 1 of 1
319572.42 E Lincor Developments
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 7.00 |231029.19N Punch Consulting A
Driller: MK
Ground Level: |Dates:
5.99mOD  |20/02/2019 - 20/02/2019 Logger: SR
Depth Sample /| Casing | Water . Level | Depth(m) . 3 "
(m) Tests Depth D(r:;h Field Records {mOD) |(Thickness) Legend Description ks Backfill
5.89 [g;g{ MADE GROUND: Bitmac i
5.79 . MADE GORUND: Grey sandy subangular fine to coarse GRAVEL of mixed ]
(0.40) ithologies. i
0.50 B3 r MADE GROUND: Grey sandy gravelly CLAY. Sand is fine to coarse. Gravel 1
D5 539 0.60 :\is subangular fine to coarse of mixed lithologies. ]
ES1 | Stiff brown slightly sandy slightly gravelly silty CLAY. Sand is fine to coarse. 1
1.00 B4 B | Gravel is subangular to subrounded fine to medium of mixed lithologies. 1
D6 1
ES2 -
1.20- 1.65 SPT(S) N=18 (3,3/4,5,5,4) [ ]
N=18 (2.10) ]
2.00 B7 ~ —]
D12 1
2.00-2.45 u18 Ublow=70 100% -
3.29 2.70 - - - " 1
— - Very stiff grey slightly sandy slightly gravelly CLAY with low cobble content. ]
3.00 B8 [ - — 1 Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse 1
: b13 [ —<—| of mixed lithologies. Cobbles are subrounded of mixed lithologies. i
D14 - 1
3.00-3.44 SPT (S) N=50 (4,5/50 for [ ]
290mm) .
4.00 B9 - - -
D15 1
4.00-4.45 u19 Ublow=80 100% B
(430) [ ]
5.00 B10 - K] —
D16 1
5.00-5.44 SPT (S) N=50 (5,6/50 for -
295mm) i ]
6.00 D11 ~ —]
D17 1
6.00 - 6.45 u20 Ublow=100 100% -
6.50 - 6.80 SPT (S) N=50 (11,16/50 for r —
155mm) i
-101 - 7.00 End of Borehole at 7.00m ]
i Lo ]
L 50—
[ a5 |
L 50—}
[ 905 |
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated to 1.20m. Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
No groundwater encountered.
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
120 150
Terminated on obstruction - possible boulder.
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Project No.: Project Name: Borehole No.:
..\
..{ C USEW Y 18-11698B 175 Merrion Road, Dublin BHO3
' A A Coordinates:  |Client:
@§Y — GEOTECH . Sheet 1of 2
319576.70 E Lincor Developments
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 650 |230998.58 N Punch Consulting
Rotary Drilling | Comacchio 205 | 6.50 | 11.50 Driller: MK+Kw
Ground Level: |Dates:
6.43 mOD 18/02/2019 - 20/02/2019 Logger: SR
Depth Sample /| casine wter . Level | Depth (m) - K] )
(m) Tests D(;;h entn Field Records {mOD) |(Thickness) Legend Description 5 Backfill |
6.33 }a%g] MADE GROUND: Bitmac ]
6.23 : MADE GROUND: Grey sandy subangular fine to coarse GRAVEL of mixed 7
ithologies. Sand is fine to coarse. E
0.50 B6 b (0.80) MADE GROUND: Soft brown sandy gravelly CLAY. Sand is fine to coarse. 05 ]
D11 ’ Gravel is subangular to subrounded fine to coarse of mixed lithologies. ]
ES4 -
100 [3)712 543 | 1.00 - 7 Stiff brown slightly gravelly sandy silty CLAY. Sand is fine to coarse. Gravel Y]
ESS is subangular to subrounded fine to coarse of mixed lithologies. 7
1.20-1.65 SPT (S) |[1.20|Dry | N=15(2,3/3,4,4,4) £ 15 .
N=15 -
(1.80) |
2.00 B8 - 2.0 —
D13 1
2.00-2.45 Ul Ublow=80 0% -
b 25
3.63 2.80 Tew " - - - .
Stiff grey slightly sandy slightly gravelly silty CLAY with low cobble content. m
3.00 B9 a ;| Sand is fine to coarse. Gravel is subangular to subrounded fine to medium 30—
D14 of mixed lithologies. Cobbles are subrounded of mixed lithologies. ]
3.00-3.45 SPT(S) [3.00{Dry | N=30 (4,5/6,6,8,10) (120 R
N=30 o . 35 —
4.00 gig 243 1 400 -| Soft grey slightly sandy slightly gravelly silty CLAY. Sand is fine to coarse. ]
4.00-4.45 U2 Ublow=70 100% Gravel is subangular to subrounded fine to medium of mixed lithologies. 7
F (1.00) s ]
5.00 giz 143 1 500 Very stiff grey slightly sandy slightly gravelly CLAY with low cobble content. =7
_ | Sand is fine to coarse. Gravel is subangular to subrounded fine to coarse of 7
>00-345 ,S\IP_-;((;S) 5.00/Dry | N=36 (3,4/6,8,10,12) ~| mixed lithologies. Cobbles are subrounded of mixed lithologies. ]
- - 55 —f
(1.50) ]
6.00 B17 = 60—
D19 ]
6.00 - 6.45 u3 Ublow=100 60% -
6.50 - 6.58 SPT (S) [6.50|Dry | N=50 (26 for -0.07 6.50 ‘| Grey sandy clayey fine to coarse GRAVEL. (Driller's description) ]
50mm/50 for : 7]
25mm) i
= (1.00) 2.0 —
07 p 750 Dark grey sandy gravelly CLAY with high cobble content. (Driller's ]
(0.50) description) 7
; ; - w o—]
Water strike at 1.57 8.00 -| Grey clayey fine to coarse GRAVEL with high cobble and boulder content. -
8.00m : o s _
(Driller's description) 7]
L (1.00) 85 —|
257 1 900 Dark grey sandy gravelly CLAY with high cobble and boulder content. -
-] (Driller's description) 7]
a 95
(2.50) ]
— 10.0 ;
IRemarks Core Barrel Water Strikes Chiselling Details
Hand dug inspection pit excavated to 1.20m. Stru;l-(oa(t)tm) Caslgi)t;lmj Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
Flush Type From (m) To (m) To (m) Diam (mm)
Go Motors Compound - Basement Impact Assessment Repgrt 120 179630 Tent Engineerin
Termlna\!gggue to artesian groendl\'/lvater. p p g g




‘ Project No.: Project Name: Borehole No.:
.. CAUSEWAY 18-11698B 175 Merrion Road, Dublin BHO3
Coordinates: Client:
‘ — GEQOIEECH ; Sheet 2 of 2
319576.70 E Lincor Developments
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion Dando 2000 0.00 6.50 |230998.58 N Punch Consulting -
Rotary Drilling | Comacchio 205 | 6.50 | 11.50 Driller: MK+Kw
Ground Level: |Dates:
6.43 mOD 18/02/2019 - 20/02/2019 Logger: SR
Depth Sample / Casing | water . Level | Depth (m) . g .
(m) Tests D(':;h o Field Records {mOD) |(Thickness) Legend Description 5 Backfill
b E‘—’—gf—jf Dark grey sandy gravelly CLAY with high cobble and boulder content. 105 ]
| (Driller's description) .
— 11.0 ;
.07 | 1150 End of Borehole at 11.50m s ]
— 12.0 ;
r 12.5 ;
— 13.0 ;
r 13.5 ;
- 14.0 ]
r 14.5 ;
— 15.0 ;
r 15.5 :
— 16.0 ;
r 16.5 ;
— 17.0 ;
r 17.5 ;
— 18.0 ;
F 18.5 ;
— 19.0 ;
r 19.5 ;
— 20.0 ;
r 20.5 :
IRemarks Core Barrel [ S Wtat'e'r St:ikjes e ‘(Z)hiseIIiTn‘g)Det?jls(hh. '
Hand dug inspection pit excavated to 1.20m. Y R B Y R S Ea— onin o oemn
Water Added Casing Details
Flush Type From (m) To (m) To (m) Diam (mm)
1.20 6.50 H
Termmayvgguetoota%r s, norrn Watd Basement Impact Assessment Repart 73 Tent Engineering




..\ Project No.: Project Name: Borehole No.:
(s ) .
.:’ CAUSEWAY 18-11698 175 Merrion Road, Dublin BHO4
Coordinates: Client:
.g'/ — GEOTECH i Sheet 1 of 1
(4 319600.70 E Lincor Developments
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 2000 0.00 650 |231018.83 N Punch Consulting A
Driller: MK
Ground Level: |Dates:
5.75m0D  |14/02/2019 - 14/02/2019 Logger: SR
Depth Sample /| Casing | Water . Level | Depth (m) . 3
(m) Tests | ot D( r:;h Field Records {mOD) |(Thickness) Legend Description ks
5.65 [g;g{ MADE GROUND: Bitmac _ ' .
5.55 . MADE GROUND: Grey sandy subangular fine to coarse GRAVEL of mixed ]
(0.40) ithologies. Sand is fine to coarse. i
0.50 B3 r MADE GROUND: Firm brown sandy gravelly CLAY. Sand is fine to coarse. 1
D10 515 0.60 {\Gravel is subangular to subrounded fine to coarse of mixed lithologies. ]
ES1 :| Firm brown sandy gravelly CLAY. Sand is fine to coarse. Gravel is 1
1.00 B4 B ‘| subangular to subrounded fine to coarse of mixed lithologies. ]
D11 1
ES2 -
1.20-1.65 SPT(S) [1.20|Dry | N=13(2,3/3,3,4,3) [ (1.60) ]
N=13 ]
2.00 B5 - e 20—
D12 355 2.20 <H
2.00-2.45 u17 2.00|Dry | Ublow=80 100% 1 Very stiff grey slightly sandy slightly gravelly silty CLAY with low cobble Y ]
i content. Sand is fine to coarse. Gravel is subangular to subrounded fine to ]
il coarse of mixed lithologies. Cobbles are subrounded of mixed lithologies. N ]
3.00 B6 - g —
D13 (1.80) .- 1
3.00-3.45 SPT (S) |3.00|0.50| N=31 (4,4/5,7,9,10) “D : - —
N=31 3 o] e
4.00 3714 175 - 400 Soft grey slightly sandy slightly gravelly silty CLAY. Sand is fine to coarse. : 5 7]
4.00-4.45 uis 2.00/1.0 | Ublow=70 100% 4 Gravel is subangular to subrounded fine to coarse of mixed lithologies. : . ]
L (1.00) -
5.00 gﬁs 075 [ 500 Very stiff grey silty slightly sandy slightly gravelly CLAY with low cobble . ;
5.00-5.45 SPT(S) 5.00(3.00| N=34 (4,5/6,8,9,11) content. Sa}'\d is flne to Foarse. Gravel is subangular to suprour?ded ﬁr?e to ]
N=34 | coarse of mixed lithologies. Cobbles are subrounded of mixed lithologies. L ]
(1.50) SRl ]
6.00 B9 - e e } 6.0 —
D16 e
6.00 - 6.45 u19 6.00({1.0 | Ublow=80 100% ‘-, : N -
6.50-6.70 SPT (S) |6.50|1.00| N=50 (12,25/50 for -0.75 | 6.50 End of Borehole at 6.50m = 65 ]
45mm) a
i Vo]
i Lo ]
L 60—
[ a5 |
L 90—
[ 905 |
IRemarks Water Strikes Chiselling Details
Hand dug inspection pit excavated to 1.20m. Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
No groundwater encountered.
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
120 6.00 6.00 200
Terminated on obstruction - possible boulder.
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..‘ Project No.: Project Name: Trial Pit No.:
.:.' CAUSEWAY 18-11698 175 Merrion Road, Dublin TPO1
& Co-ordinates:  |Client:
..’Q/ — GEOTECH U Devel ; Sheet 1 of 1
319570.85 E Incor bevelopments
IMethod: Client's Representative:
Trial Pitting 231044.60N 15 Consulting Scale:  1:25
|Plant: Ground Level: |Date:
ICB Excavator 5.65mOD  |04/02/2019 Logger:  GH
Depth . Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) | (Thickness) Legend Description 5
MADE GROUND: Bitmac
(0.15) ]
550 (g'ii) MADE GROUND: Black angular fine to coarse GRAVEL of mixed lithologies. —
535 030 MADE GROUND: Brown slightly sandy angular fine to coarse GRAVEL of N
mixed lithologies. Sand is fine to coarse 7
(0.30)
0.50 B1 3 05 —f
0.50 ES2 5.05 0.60 |
: : At | Firm brown slightly sandy slightly gravelly silty CLAY. Sand is fine to coarse.
: Gravel is subangular fine to medium of mixed lithologies. 7
1.00 B3 - 1.0 —
1.00 ES4 |
F (1.80) 15 —f
L 20 —]
3.25 2:40 | Stiff blackish grey slightly sandy slightly gravelly CLAY with low cobble N
r J content. Sand is fine to coarse. Gravel is subangular fine to coarse of 25 —
4 mixed lithologies. Cobbles are angular of mixed lithologies. _
(0.60) |
L w ]
3.00 85 265 3.00 End of trial pit at 3.00m 20
Seepage at 3.00m |
L 35 —]
L 4.0 —]
L 45 —]
Remarks Water Strikes: Stability:
Stable
Struck at (m): Remarks:
3.00 Seepage at 3.00m
Width: 0.80
Terminated on maximum strength of excavator. Length: 2.60
Gowan Motors Compound - Basement Impact Assessment Report 76 Tent Engineering



..‘ Project No.: Project Name: Trial Pit No.:

.:.' CAUSEWAY 18-11698 175 Merrion Road, Dublin TPO2

& Co-ordinates:  |Client:
..’Q/’ — GEOTECH U Devel ; Sheet 1 of 1
319574.60 E Incor bevelopments
IMethod: Client's Representative:

r [ 231019.45 N . : :
Trial Pitting Punch Consulting Scale:  1:25
|Plant: Ground Level: |Date:

ICB Excavator 6.13mOD  |04/02/2019 Logger:  GH
Depth . Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) | (Thickness) Legend Description 5
(0.10) MADE GROUND: Bitmac
6.03 0.10 " - - " -
MADE GROUND: Black angular fine to coarse GRAVEL of mixed lithologies.
(0.20) ]
583 030 4 Firm brown slightly sandy slightly gravelly CLAY. Sand is fine to coarse. N
| Gravel is subangular fine to coarse of mixed lithologies. 7
0.50 B1 3 05 —f
0.50 ES2 |
(0.90)
1.00 B4 — 1.0 —
1.00 ES3 |
4.93 1.20 | Firm brown slightly sandy slightly gravelly silty CLAY. Sand is fine to coarse. N
Gravel is subangular fine to medium of mixed lithologies. 7
L 15 —
(1.40) |
2.00 B5 — 2.0 —
r 25 —
3.53 2.60 Stiff blackish grey slightly sandy slightly gravelly CLAY with low cobble N
“7-% content. Sand is fine to coarse. Gravel is subangular fine to coarse of -
. 1 mixed lithologies. Cobbles are subrounded of mixed lithologies. _
(0.40) -
3.00 B6 313 - 3.00 End of trial pit at 3.00m 20—
L 35 —]
L 4.0 —]
L 45 —]
Remarks Water Strikes: Stability:
No groundwater encountered. Stable
Struck at (m): Remarks:
Width: 0.80
Terminated on maximum strength of excavator. Length: 2.60
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..‘ Project No.: Project Name: Trial Pit No.:

.:.' CAUSEWAY 18-11698 175 Merrion Road, Dublin TPO3

& Co-ordinates:  |Client:
..’Q/’ — GEOTECH U Devel ; Sheet 1 of 1
319592.45 E Incor bevelopments
IMethod: Client's Representative:

r [ 231010.49 N . : :
Trial Pitting Punch Consulting Scale:  1:25
|Plant: Ground Level: |Date:

ICB Excavator 6.01mOD  |04/02/2019 Logger:  GH
Depth . Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) | (Thickness) Legend Description 5
(0.10) MADE GROUND: Bitmac
5.90 . — " - 7
5.86 (B:93) MADE GROUND: Whitish grey angular fine to coarse GRAVEL of mixed
’ (0.15) ithologies. N
5.70 0.30 | MADE GROUND: Blackish grey angular fine to coarse GRAVEL of mixed |
—=|\ithologies.
| Firm brown slightly sandy slightly gravelly silty CLAY. Sand is fine to coarse. N
0.50 B1 3 Gravel is subangular fine to coarse, predominantly of limestone 05 —
0.50 ES2 |
1.00 B3 - 1.0 —
1.00 ES4 |
(2.30) N
15 —f
2.00 B5 — 2.0 —
r 25 —
3.40 2.60 Stiff greyish black slightly sandy slightly gravelly CLAY with low cobble N
<=2 content. Sand is fine to coarse. Gravel is subangular fine to coarse, -
(0.40) -] predominantly limestone. Cobbles are subrounded and of mixed _
= lithologies.
= ]
3.00 B6 3.00 - 3.00 End of trial pit at 3.00m 20—
L 35 —]
L 4.0 —]
- 45 —
Remarks Water Strikes: Stability:
No groundwater encountered. Stable
Struck at (m): Remarks:
Width: 0.80
Terminated on maximum strength of excavator. Length: 2.60

Gowan Motors Compound - Basement Impact Assessment Report
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..\ Project No.: Project Name: Trial Pit No.:

.:.' CAUSEWAY 18-11698 175 Merrion Road, Dublin TPO4

& Co-ordinates:  |Client:
..’0/ — GEOTECH ] Devel ; Sheet 1 of 1
319598.58 E Incor bevelopments
IMethod: Client's Representative:

r [ 231028.31 N . : :
Trial Pitting Punch Consulting Scale:  1:25
|Plant: Ground Level: |Date:

ICB Excavator 554mOD  |04/02/2019 Logger:  GH
Depth . Level | Depth (m) - g
(m) Sample / Tests Field Records (mOD) | (Thickness) Legend Description 5
(0.10) MADE GROUND: Bitmac
5.44 0.10 " - - " -
MADE GROUND: Black angular fine to coarse GRAVEL of mixed lithologies.
(0.20) —
5.24 030 MADE GROUND: Pinkish grey angular fine to coarse GRAVEL of mixed N
(0.20) lithologies. —
0.50 Bl 504 050 ‘| Firm grey slightly sandy slightly gravelly silty CLAY. Sand is fine to coarse. %
0.50 ES2 1 . ! . X . _
Gravel is subangular fine to coarse of mixed lithologies.
(0.80) 1
1.00 B3 - 1.0 —
1.00 ES4 |
424 1.30 - 1 Firm brown slightly sandy slightly gravelly CLAY. Sand is fine to coarse. N
- Gravel is subangular fine to coarse of mixed lithologies. -
L 15 —1
2.00 B5 - (1.40) 20—
r 25 —
2.84 2.70 Stiff blackish grey slightly sandy slightly gravelly CLAY with low cobble N
7] content. Sand is fine to coarse. Gravel is subangular fine to coarse of 1
(0.30) 2] mixed lithologies. Cobbles are subangular of mixed lithologies. _
3.00 B6 254 [ 300 End of trial pit at 3.00m S
L 35 —]
L 4.0 —]
L 45 —]
Remarks Water Strikes: Stability:
No groundwater encountered. Stable
Struck at (m): Remarks:
Width: 0.80
Terminated on maximum strength of excavator. Length: 2.60
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+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

10122

SOIL AND ROCK SAMPLE ANALYSIS

LABORATORY TEST REPORT

Project Name: 143 and 175 Merrion Road, Dublin
Project No.: 18-1169B

Client: Lincor Developments

Engineer: Punch Consulting

Date: 25/02/19

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and

its attachments constitute a report of the results of tests as detailed in the Contents page(s).

The attached results complete the testing requested and we would therefore wish to confirm that samples
will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional

information, please do not hesitate to contact the undersigned.

Approved Signatory

Jo e

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney

1 I [ [Tdo,

Co. Antrim, N. Ireland, BT53 7QL i ems & | @ums| 5 Qms
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Project Name: 143 and 175 Merrion Road, Dublin
Report Reference:  Schedule 1

The table below details the tests carried out, the specifications used, and the number of tests included in
this report.

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2:1990: Cl 3.2 4
SOIL Liquid and Plastic Limits of soil-1 BS 1377-2:1990: Cl1 4.4, 4
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C19.2 4
sieving
SOIL Particle size distribution - BS 1377-2:1990: C1 9.5 4
sedimentation hydrometer method

SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL - Subcontracted to Pro pH Value of Soil 4

Soils Limited (UKAS 2183)

SOIL - Subcontracted to Sulphate Content water extract 4
Chemtest Ltd (UKAS 2183)

SOIL - Subcontracted to Sulphate Content Acid extract 4
Chemtest Ltd (UKAS 2183)

SOIL - Subcontracted to Organic Matter Content 4
Chemtest Ltd (UKAS 2183)

Causeway Geotech Ltd
8 Drumahiskey Road. Ballymoney

— s =R | pemmeg! | < | g ‘k o
Co. Antrim, N. Ireland, BT53 7QL il HA l(saomp; 3 gnm % | ems| ?/
¢ g L} 001 I 001 OHSAS
nstru nhno KAS ’ | UKAS UKAS
Registered in Northern Ireland. Company Number: NI610766 '(‘:”O”mmcno certified :’f‘ certified "’:F | certified || "74‘_-;"-” )
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Summary of Classification Test Results

®g)
Project No. Project Name
18-1169B 143 and 175 Merrion Road, Dublin
Sample Density w |Passing] LL | PL|[ Pl |Particle c g
. .. : asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top | Base |Type Classification
Mg/m3 % % % % % | Mg/m3
TPO1 3 | 1.00 B g[‘j\y\ifh brown sandy gravelly 200 | 70 |42-1pt] 23 | 19 cl
TPO2 5 | 2.00 B g_‘;‘\“ﬁ‘ sandy slightly gravelly 140 | 70 |31-1pt| 17 | 14 cL
TPO3 3 | 1.00 B |Grey brown sandy gravelly CLAY. 140 | 58 |32-1pt| 18 | 14 cL
TPO4 3 | 1.00 B (B:L‘X’Q sandy slightly gravelly 150 | 65 |28-1pt] 15 | 13 cL

All tests performed in accordance with BS1377:1990 unless specified otherwise

LAB 01R Version 4

Key
Density test Liquid Limit Particle density
Linear measurement unless : 4pt cone unless : sp - small pyknometer
wd - water displacement cas - Casagrande method gj - gas jar

Gowan Motors Compound - Basement Impact Assessment Report
wi - immersion in water 1pt - single point test

Date Printed

25/02/2019
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i Chemtest

The right chemistry to deliver results
Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

oy
S "
1/ //
A" 3
Details:

Gowan Motors Compound - Basement Impact Assessment Report

19-05449-1
21-Feb-2019
Causeway Geotech Ltd

8 Drumahiskey Road
Balnamore
Ballymoney

County Antrim

BT53 7QL

Carin Cornwall
Colm Hurley
Darren O'Mahony
Gabriella Horan
John Cameron
Lucy Newland
Matthew Gilbert
Neil Haggan
Paul Dunlop
Paul McNamara
Sean Ross
Stephen Franey
Stephen Watson
Stuart Abraham

18-1169B 143 and 176 Merrion Road

Date Received: 14-Feb-2019
Date Instructed: 14-Feb-2019
4
5 Results Due: 20-Feb-2019
21-Feb-2019

Glynn Harvey, Laboratory Manager

108 Tent Engineering
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The right chemistry to deliver results
Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Tent Engineering



i Chemtest

The right chemistry to deliver results
Project: 18-1169B 143 and 176 Merrion Road

Results - Soil

Client: Causeway Geotech Ltd Chemtest Job No.:| 19-05449 19-05449 19-05449 19-05449
Quotation No.: Chemtest Sample ID.: 774616 774617 774618 774619
Order No.: Client Sample Ref.: 1 4 1 1
Sample Location: TPO1 TP02 TPO3 TPO4
Sample Type: SOIL SOIL SOIL SOIL
Top Depth (m): 0.5 1.0 0.5 0.5
Date Sampled:| 13-Feb-2019 | 13-Feb-2019 | 13-Feb-2019 | 13-Feb-2019
Determinand Accred. | SOP | Units | LOD
Moisture N 2030 % 0.020 5.4 16 16 13
pH U 2010 N/A 8.7 7.9 7.9 8.2
Sulphate (2:1 Water Soluble) as SO4 U 2120 g/l ] 0.010 0.029 0.057 0.028 0.030
Sulphate (Acid Soluble) U 2430 % 0.010 0.032 0.070 0.064 0.044
Organic Matter U 2625 % 0.40 4.0 7.8 19 4.5
Page 3 of 4
Gowan Motors Compound - Basement Impact Assessment Report 110

Tent Engineering




i Chemtest

The right chemistry to deliver results

Report Information

U UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< "less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com

Gowan Motors Compound - Basement Impact Assessment Report "M Tent Engineering
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10122

SOIL AND ROCK SAMPLE ANALYSIS

LABORATORY TEST REPORT

Project Name: 143 and 175 Merrion Road, Dublin
Project No.: 18-1169B

Client: Lincor Developments

Engineer: Punch Consulting

Date: 26/03/19

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and

its attachments constitute a report of the results of tests as detailed in the Contents page(s).

The attached results complete the testing requested and we would therefore wish to confirm that samples
will be retained without charge for a period of 28 days from the above date after which they will be

appropriately disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional

information, please do not hesitate to contact the undersigned.

Approved Signatory

Jo e

Stephen Watson
Laboratory Manager

Signed for and on behalf of Causeway Geotech Ltd

Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney

1 I [ [Tdo,

Co. Antrim, N. Ireland, BT53 7QL i ems & | @ums| 5 Qms
Consmionie (VDD 50500 | fSoigoor| Yoo | ot Yo
Registered in Northern Ireland. Company Number: NI610766 Pt ot Capita phe X = o Leartiied. L'*:,_— )



Project Name:

Report Reference:

¢, CAUSEWAY

————GEOTECH

143 and 175 Merrion Road, Dublin

Schedule 2 - FINAL

+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

The table below details the tests carried out, the specifications used, and the number of tests included in
this report.

Tests marked with* in this report are not United Kingdom Accreditation Service (UKAS) accredited and are
not included in Causeway Geotech Limited’s scope of UKAS Accreditation Schedule of Tests. Opinions and
interpretations expressed herein are outside the scope of UKAS accreditation.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL Moisture Content of Soil BS 1377-2:1990: Cl 3.2 5
SOIL Liquid and Plastic Limits of soil-1 BS 1377-2:1990: Cl1 4.4, 5
point cone penetrometer method 53&5.4
SOIL Particle size distribution - wet BS 1377-2:1990: C19.2 5
sieving
SOIL Particle size distribution - BS 1377-2:1990: C1 9.5 5
sedimentation hydrometer method
SOIL Laboratory Vane Shear Strength (3 BS 1377-7:1990: CI 3 2
determinations)*
SOIL Undrained shear strength - triaxial BS 1377-7:1990: C1 8 2
compression without measurement
of pore pressure (loads from 0.12 to
24 kN)
Causeway Geotech Ltd
8 Drumahiskey Road. Ballymoney : ; ‘ —
Co. Antrim, N. Ireland, BTS3 7QL i Qms| & | @us © @ms v
Constructionline HA 1S0 9001 UKAS ‘ 150 3 °°'M UKAS OHSAS 18001 UKAS
Registered in Northern Ireland. Company Number: NI610766 port of Captta e certified X = certified o | certified = o
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SUB-CONTRACTED TESTS

In agreement with Client, the following tests were conducted by an approved sub-contractor. All sub-
contracting laboratories used are UKAS accredited.

Material tested Type of test/Properties Standard No. of results
measured/Range of specifications included in
measurement the report
SOIL - Subcontracted to Pro pH Value of Soil 1

Soils Limited (UKAS 2183)

SOIL - Subcontracted to Sulphate Content water extract 1
Chemtest Ltd (UKAS 2183)

SOIL - Subcontracted to Sulphate Content Acid extract 1
Chemtest Ltd (UKAS 2183)

SOIL - Subcontracted to Organic Matter Content 1
Chemtest Ltd (UKAS 2183)

SOIL - subcontracted to Pro Direct Shear Strength using 60mm BS 1377-7:1990: Cl 4 1
Soils Limited (UKAS 4043) Small shearbox
Extra over for sample preparation 1

Note: The sample preparation charge
covers screening and remoulding.

Extra over days 3
Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney : . : —
Co. Antrim, N. Ireland, BT53 70L i ' |@Ims 3 @ms & | @ims 9
Constructionline HA IS0 f?:(; UKAS ‘ 150 3 0?\\ UKAS omsl:m UKAS
Registered in Northern Ireland. Company Number: NI610766 Pt ot Cagtia e cert X = certifie o | certified L”‘:,_-
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oG CAUSEWAY

Summary of Classification Test Results

®g)
Project No. Project Name
18-1169B 143 and 175 Merrion Road, Dublin
Sample Density w |Passing] LL | PL|[ Pl |Particle c g
. e . asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top | Base |Type Classification
Mg/m3 % % % % % | Mg/m3
BHO1 4 1.00 B |Brown sandy gravelly CLAY. 31.0 73 | 34-1pt| 13 | 21 CL
BH02 4 1.00 B |Brown sandy gravelly CLAY. 20.0 68 38-1pt | 20 | 18 Cl
BHO3 7 | 1.00 B (BDBK’ sandy slightly gravelly 320 | 8 [41-1pt]| 24 | 17 cl
BHO3 9 3.00 B |Brown sandy gravelly CLAY. 16.0 59 25-1pt | 14 | 11 CL
BHO04 6 3.00 B |Brown sandy gravelly CLAY. 9.7 57 21-1pt| 13 | 8 CL

All tests performed in accordance with BS1377:1990 unless specified otherwise

LAB 01R Version 4

Key
Density test Liquid Limit Particle density
Linear measurement unless : 4pt cone unless : sp - small pyknometer
wd - water displacement cas - Casagrande method gj - gas jar
Gowan Motors Compound - Basement Impact Assessment Report
wi - immersion in water 1pt - single point test

Date Printed

20/03/2019
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Approved By @

Stephen.Watso
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og
&
®ec  CAUSEWAY Summary of Laboratory Vane Test Results
o EOTECH
Project No. Project Name
18-1169B 143 and 175 Merrion Road, Dublin
Sample
p ) o Moisture Vane shear strength
Soil Description . e
Hole No. h Content | Undisturbed| Remoulded | Sensitivity Remarks
Ref| Top Base |Type at test horizon
% kPa kPa
BHO3 2 4.00 U |Brown sandy slightly gravelly CLAY. 12 33
BHO4 18 4.00 U |Brown sandy gravelly CLAY. 15 45
Notes Date Printed Approved By Table
Tests performed in accordance with BS 1377:Part 7:clause 3 using 19mm x 30mm vane
Tests carried out in nominally 100mm diameter tube unless noted otherwise 20/03/2019 1
Shear strengths are average of at least 3 tests unless noted otherwise sheet
121 Stephen.WatdBHt Engineening
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. Unconsolidated Undrained Triaxial Job Ref 18-1169B
0g'§f CAUSEWAY |Compression Test without measurement
5 GEOTECH ) ) .
> of pore pressure - single specimen Borehole/Pit No. BHO3
Site Name 143 and 175 Merrion Road, Dublin Sample No. 2
Soil Description Brown sandy slightly gravelly CLAY. Depth 4.00
Specimen Specimen
Reference 3 Depth 4.05 Sample Type v
Specimen .
Description Soft brown sandy slightly gravelly CLAY. KeyLAB ID Caus2019022813
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 19/03/2019
Test Number 1
Length 206.4 mm
Diameter 105.7 mm
Bulk Density 2.46 Mg/m3
Moisture Content 11.6 %
Dry Density 2.21 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 100 kPa
At failure Axial Strain 12.6 %
Deviator Stress, (o1-03)f 53 kPa
Undrained Shear Strength, cu 26 kPa '(o1-03)f
Mode of Failure Plastic
Deviator Stress v Axial Strain
60
fﬂe—e—s\e_
g _eo—e
o 40
(%2}
o
n
S 30
o
>
[
o
o 20
o /f
[8}
L
8 10
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Axial Strain %

Mohr Circles
150

125

100

75

50

Shear Strength kPa

0 A\

0 25 50 75 100 125 150 175 200 225
Normal Stresses kPa
Remarks Approved

250 275 300

Printed

Deviator stress corrected
for area change and
membrane effects based on
Fig 11 BS1377-7:1990

Mobhr circles and their
interpretation is not covered
by BS1377-7.

This is provided for
information only.

Stephen.Watson

20/03/2019 13:08

UKAS

TESTING
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. Unconsolidated Undrained Triaxial Job Ref 18-1169B
0g'§f CAUSEWAY |Compression Test without measurement
5 GEOTECH ) ) .
> of pore pressure - single specimen Borehole/Pit No. BHO4

Site Name 143 and 175 Merrion Road, Dublin Sample No. 18
Soil Description Brown sandy gravelly CLAY. Depth 4.00
Specimen Specimen
Reference 3 Depth 4.00 Sample Type v
Specimen Soft brown sandy gravelly CLAY. KeyLAB ID Caus2019022815
Description
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 15/03/2019

Test Number 1

Length 205.3 mm

Diameter 104.3 mm

Bulk Density 2.36 Mg/m3

Moisture Content 14.8 %

Dry Density 2.05 Mg/m3

Rate of Strain 2.0 %/min

Cell Pressure 95 kPa

At failure Axial Strain 20.5 %

Deviator Stress, (o1-03)f 67 kPa
Undrained Shear Strength, cu 34 kPa '(o1-03)f

Mode of Failure

Deviator Stress v Axial Strain

120

100

80

oo
” W

Corrected Deviator Stress kPa

40
20 1 Ve
0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Axial Strain %

Mohr Circles
150

125

100

75

50

Shear Strength kPa

25 /

0 25 50 75 100 125 150 175
Normal Stresses kPa

Approved

200 225

Remarks

250

275 300

Printed

Testing terminated at 20% strain Stephen.Watson

20/03/2019 13:08

Gowan Motors Compound - Basement Impact Assessment Report

LAB 15E§/ersion 4

Deviator stress corrected
for area change and
membrane effects based on
Fig 11 BS1377-7:1990

Mobhr circles and their
interpretation is not covered
by BS1377-7.

This is provided for
information only.
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LABORATORY (m o
REPORT

UKAS
TESTING

4043

Professional Soils Laboratory

Contract Number: PSL19/1567
Report Date: 18 March 2019
Client’s Reference: 18-1169B
Client Name: Causeway Geotech
8 Drumahiskey Road
Ballymoney

Co.Antrim
BT53 7QL

For the attention of: Stephen Watson
Contract Title: 143 and 175 Merrion Road, Dublin

Date Received: 8/3/2019
Date Commenced:  8/3/2019
Date Completed: 18/3/2019

Notes: Opinions and Interpretations are outside the UKAS Accreditation

A copy of the Laboratory Schedule of accredited tests as issued by UKAS is attached to this report. This certificate is
issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results
reported herein relate only to the material supplied to the laboratory. This certificate shall not be reproduced other than in
full, without the prior written approval of the laboratory.

Checked and Approved Signatories:

R Gunson A Watkins R Berriman
(Director) (Director) (Quality Manager)
S Royle S Eyre L Knight
(Laboratory Manager) (Senior Technician) (Senior Technician)
Page 1 of

5 — 7 Hexthorpe Road, Hexthorpe,

Doncaster DN4 0AR

tel: +44 (0)844 815 6641

fax: +44 (0)844 815 6642

e-mail: rgunson@prosoils.co.uk
awatkins@prosoils.co.uk

Gowan Motors Compound - Basement Impact Assessment Report 124 Tent Engineering



CONSOLIDATED DRAINED SHEARBOX TEST

BS1377:Part 7:1990 Clause 4

Hole Number: BHO02 Top Depth: 2.00
Sample Number: 7 Base Depth:
Sample Conditions: Submerged Sample Type B
Particle Density - Mg/m3: 2.65 [ Assumed Remarks:
Sample Preparation: Material tested passing 2mm sieve
Remoulded using 2.5kg effort
Sample Description: Grey gravelly very sandy CLAY
STAGE | t [ 2 [ 3
Initial Conditions
Height - mm: 20.01 20.01 20.01
Length - mm: 59.95 59.95 59.95
Moisture Content - %: 11 11 11
Bulk Density - Mg/m3: 2.14 2.13 2.12
Dry Density - Mg/m3: 1.93 1.91 1.90
Voids Ratio: 0.372 0.384 0.392
Normal Pressure- kPa 50 100 200
Consolidation Stage
Consolidated Height - mm: [ 19.02 | 1853 | 18.07
Shearing Stage
Rate of Strain (mm/min) 0.050 0.050 0.050
Displacement at peak shear stress (mm) 3.46 4.66 4.46
Peak shear Stress - kPa: 36 63 121
Final Consolidated Conditions
Moisture Content - %: 15 15 14
Bulk Density - Mg/m3: 2.26 2.30 2.35
Dry Density - Mg/m3: 1.96 2.00 2.06
Peak
Angle of Shearing Resistance:(9) 30
Effective Cohesion - kPa: 6
250
200
=
2150
n /
<
% 100 //
/
0 /
0 50 100 150 200 250
Normal Stress -( kPa).
® Peak shear Stress - kPa: — Best Fit Line
Contract No:
PSL.19/1567

Sl 143 and 175 Merrion Road, Dublin Client Ref:

18-1169B




CONSOLIDATED DRAINED SHEARBOX TEST

BS1377:Part 7:1990 Clause 4

Hole Number: BH(2 Top Depth: 2.00
Sample Number: 7 Base Depth:
Consolidation Stage.
g 0.00
s -0.50
Q
5
2 -1.00 =—
o,
8 150 -
3
5 -2.00
>
=
g2 -250
< 0 200 400 600 800 1000 1200 1400 1600
Time - mins.
Stage 1 Stage 2 Stage 3
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i Chemtest

The right chemistry to deliver results

Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:
Order No.:

No. of Samples:

19-09821-1
26-Mar-2019
Causeway Geotech Ltd

8 Drumahiskey Road
Balnamore
Ballymoney

County Antrim

BT53 7QL

Carin Cornwall
Colm Hurley
Darren O'Mahony
Gabriella Horan
John Cameron
Lucy Newland
Matthew Gilbert
Neil Haggan

Paul Dunlop

Paul McNamara
Sean Ross
Stephen Franey
Stephen McCracken
Stephen Watson
Stuart Abraham

18-1169B - 143 and 175 Merrion Road

Date Received:

Date Instructed:

1

Turnaround (Wkdays): 7 Results Due:
Date Approved: 26-Mar-2019
Approved By:
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Details: Glynn Harvey, Laboratory Manager Lﬂ C h e mteSt

The right chemistry to deliver results
Clnomboaisid

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com
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Eﬂ ChemteSt Results - Soil

The right chemistry to deliver results
Project: 18-1169B - 143 and 175 Merrion Road

Client: Causeway Geotech Ltd Chemtest Job No.:| 19-09821
Quotation No.: Chemtest Sample ID.: 796671
Order No.: Client Sample Ref.: 8
Sample Location: BHO3
Sample Type: SOIL
Top Depth (m): 2.00
Date Sampled:| 19-Mar-2019
Determinand Accred. | SOP | Units | LOD
Moisture N 2030 % |0.020 21
pH U 2010 N/A 8.4
Sulphate (2:1 Water Soluble) as SO4 U 2120| g/l ]0.010 <0.010
Sulphate (Acid Soluble) U 2430 % 0.010 0.087
Organic Matter U 2625 % 0.40 4.5

Page 3 of 4
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i Chemtest

The right chemistry to deliver results

Report Information

U UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< "less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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LABORATORY RESTRICTION REPORT

Project Reference

18-1169B

Project Name

Merrion Road

TR reference

18-1169B

To Sean Ross
Position Project Manager
From Stephen Watson
Position Laboratory Manager

form to the laboratory.

The following sample(s) and test(s) are restricted as detailed below. Could you please complete the "Required Action" column and return the completed

Hole Sample Test
Number [ Number | Depth |Type Type Reason for Restriction Required Action
(m)
UU Triaxial | Unable to obtain test specimen. Material
BHO02 17 4 U had high gravel content. Sample too Cancel

Lab Vane broken & disturbed on extrusion

Laboratory Signature

Project Manager Signature

For electronic reporting a form of Stephen Watson Sean Ross
electronic signature or printed name is
acceptable Date Date
18 March 2019 18 March 2019
IMS gu\\{SrSiR]iloz’(Cors C ound - Basemen Page 1 of 1 131
Password /{}cess ontrol?elRp BW@W&%%@WWHEN PRINTED
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i Chemtest

The right chemistry to deliver results
Chemtest Ltd.

mmnm

o

IIITI[I”II

Depot Road

Newmarket

L#E!(nécs CB8 0AL
2183 Tel: 01638 606070

Email: info@chemtest.com

Final Report

Report No.: 19-04477-1
Initial Date of Issue: 18-Feb-2019
Client Causeway Geotech Ltd
Client Address: 8 Drumahiskey Road
Balnamore
Ballymoney
County Antrim
BT53 7QL
Contact(s): Carin Cornwall
Colm Hurley

Darren O'Mahony
Gabriella Horan
John Cameron
Lucy Newland
Lucy Peaker
Matthew Gilbert

Neil Haggan
Paul Dunlop
Paul McNamara
Sean Ross
Stephen Franey
Stephen Watson
Stuart Abraham
Project 18-1169 Merrion Road
Quotation No.: Q18-13245 Date Received: 07-Feb-2019
Order No.: Date Instructed: 07-Feb-2019
No. of Samples: 17
Turnaround (Wkdays): 4 Results Due: 12-Feb-2019
Date Approved: 18-Feb-2019
Approved By:
/"///’é%';'/ /M/
( P
Details: Glynn Harvey, Laboratory Manager
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The right chemistry to deliver results
Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com
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Eﬂ @ h e mteSt Results - Soil

The right chemistry to deliver results
Project: 18-1169 Merrion Road

Client: Causeway Geotech Ltd Chemtest Job No.:| 19-04477 19-04477 19-04477 19-04477 19-04477 19-
Quotation No.: Q18-13245 Chemtest Sample ID.: 769447 769448 769450 769451 769452 76
Sample Location: TPO1A TPO1A TPO1A TP02A TP02A TF
Sample Type: SOIL SOIL SOIL SOIL SOIL S
Top Depth (m): 0.5 1.0 3.0 0.5 1.0 |
Date Sampled:| 04-Feb-2019 | 04-Feb-2019 | 04-Feb-2019 | 04-Feb-2019 | 04-Feb-2019 | 04-F
Asbestos Lab:] COVENTRY | COVENTRY | COVENTRY | COVENTRY [ COVENTRY | COV
Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A - - - - -
e o No Asbestos | No Asbestos | No Asbestos | No Asbestos | No Asbestos | No A
Asbestos |dentification U 2192 % | 0.001 Detected Detected Detected Detected Detected De
ACM Detection Stage U 2192 N/A - - - - -
Moisture N 2030] % ]0.020 15 18 7.9 16 16
pH U 2010 N/A 8.0 7.9 8.4 8.5 8.5
Arsenic U 2450 | mg/kg| 1.0 15 11 16 23 18
Barium U 2450 | mg/kg| 10 70 72 69 170 120
Cadmium U 2450 | mg/kg| 0.10 1.4 1.2 2.2 1.2 2.6
Chromium U 2450 | mg/kg| 1.0 18 17 13 16 13
Molybdenum U 2450 | mg/kg| 2.0 3.5 3.5 4.3 3.1 4.8
Antimony N 2450 | mg/kg| 2.0 <2.0 <2.0 2.1 2.5 2.4
Copper U 2450 | mg/kg | 0.50 21 22 27 31 25
Mercury U 2450 | mg/kg| 0.10 <0.10 <0.10 <0.10 0.54 <0.10 <
Nickel U 2450 | mg/kg | 0.50 36 32 42 33 50
Lead U 2450 | mg/kg | 0.50 24 18 17 330 23
Selenium U 2450 | mg/kg | 0.20 <0.20 <0.20 1.3 <0.20 <0.20
Zinc U 2450 | mg/kg | 0.50 82 86 79 120 81
Chromium (Trivalent) N 2490 | mg/kg| 1.0 18 17 13 16 13
Chromium (Hexavalent) N 2490 | mg/kg| 0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <
Total Organic Carbon U 2625 % 0.20 0.81 0.74 0.63 1.9 0.35
Aliphatic TPH >C5-C6 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aliphatic TPH >C6-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aliphatic TPH >C8-C10 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aliphatic TPH >C10-C12 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aliphatic TPH >C12-C16 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aliphatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aliphatic TPH >C21-C35 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 23 <1.0 <
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0 <5.0 23 <5.0 <
Aromatic TPH >C5-C7 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aromatic TPH >C8-C10 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aromatic TPH >C10-C12 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aromatic TPH >C12-C16 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aromatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Aromatic TPH >C21-C35 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 22 <1.0 <
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0 <5.0 22 <5.0 <
Page 3 of 24
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Neil Burrows

Southern Testing Laboratories
Unit 11

Charlwoods Road

East Grinstead

RH19 ZHU

SPT Hammer Energy Test Report

in accordance with BSEN 1SO 22476-3:2005

SPT Hammer Ref:
Test Date:
Report Date:

File Name:

Test Operator:

0209
23/02/2019
26/02/2019
0209.spt
NPB

Instrumented Rod Data

Diameter d; (mm): 54
Wall Thickness t. (mm): 6.0
Assumed Modulus E; (GPa): 200
Accelerometer No.1: 6458
Accelerometer No.2: 9607
Force
200~
150
" 100
* s34 ﬂw AN
: T
0: ’ —‘\u‘_
BT e o T NS SR S SRS S S
01 2 3 4 5 6 7 8 9 10 11
Time {ms)
Acceleration
15,000:
10,000
g 5,000
E 0_: ILI[ m h [} A 'Mm__.-ﬁs..
] J)fl f M o
-5,000 |f Y
=10, 000 S e .
0 2 4 6 8 10
Time (ms)
Calcuiations
Area of Rod A (mm2): 905
Theoretical Energy Eyoor (3): 473
Measured Energy E .. (J): 330
Energy Ratio E . (%): 70

The recommended calibration interval is 12 months

SPT Hammer Information

Hammer Mass m (kg):
Falling Height h (mm):
SPT String Length L (m):

63.5
760
10.0

Comments / Location

CAUSEWAY

Velocity

mfsec

j \ N
VA \

A

’

A

3 4

Time (ms)

Displacement

5 8 7 8 9 10 11

\.\\_5

e

e

A Bsnsenrs

4 5 6
Time (ms)

2

8

9 10 11

Signed: N P Burrows

Title:

Field Operations Manager

SPTMAN ver.1,92 All rights reserved, Testconsuit ©2010
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17 Appendix D - Ayesa Ground Movement and
Hydrological Assessment

Refer to Ayesa Ground Movement Hydrological Assessment
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[1] Introduction

[1.1] Scope

Ayesa has been requested by Lioncor to complete the Basement Impact Assessment (BIA) for 169-
177 Merrion Road, Dublin 4, the Gowan car compound site.

In accordance with the requirements of Appendix 9 of the Dublin City Development Plan (2022-
2028), a BIA shall accompany all planning applications that include a basement. This report complies
with the requirements of Dublin City Council’'s (DCC) Basement Impact Requirements. It provides
information on the ground and groundwater conditions at the site to assess the impact of the
basement on the groundwater regime and neighbouring structures.

The current development includes construction of a residential apartment which will accommodate
200 student bedrooms within a multi-story development and a basement car parking.

The purpose of this BIA is to identify potential short- and long-term impacts, inform as to whether the
development incorporating a basement is acceptable and identify appropriate mitigating measures
where required.

[1.2] Site Location

The site is located at 169-177 Merrion road in Dublin 4, Dublin. The location is shown in Figure 1-1.

Figure 1-1 Site Location

Lioncor Merrion Compound 1
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[1.3] Proposed Development

K avesa

'\.
\.
|

PREVIOUS BASEMENT FOOTPRINT

Figure 1-2 Revised Basement (Ref: 24042-X-B01-DR-TNT-SE-3100)
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[1.4] Report Limitations

Previously, Ayesa carried out a BIA for the basement with complete desk study and hydrology
assessment (Ayesa Report Ref: B1653-GEO-R002_Rev04_169-177 Merrion Road, _Ground
Movement & Hydrogeology Assessment). The basement plan has been revised recently. This report
complies with the revised basement plan.

The conclusions and recommendations made in this report are limited to those that can be made
based on the ground investigations and surveys completed. The results of this work should be
viewed in the context of the range of data sources consulted and the number of ground test and
sampling locations. No liability can be accepted for information from other data sources or conditions
not revealed by the sampling or testing.

The monitoring should be completed over an extended period to record any seasonal variations in
groundwater level. Should variations in groundwater level be encountered to assumptions made in
this report, a revision to this report will be required. Additionally, where possible, the foundation
details of adjacent properties should be investigated and confirmed during the site-specific ground
investigation.

Lioncor Merrion Compound 3
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[2] Ground Condition

[2.1] General Information

Causeway Geotech Limited completed a ground investigation for the site in February 2019 which
has been reviewed with respect to developing a suitable ground model for the assessment. The
ground investigation included the following works:

e 4 No. cable percussion boreholes (BHO01-BH04)

¢ 1 No. rotary core boreholes (BH03) (follow-on from cable percussion)

e 4 No. trial pits (TP01-TP04)

¢ 2 No. standpipe installations to facilitate groundwater monitoring (BHO1 & BH04)

e Geotechnical laboratory testing

The findings of above were summarized in Causeway Geotech report 18-1169B. The locations of
the ground investigation holes are shown in Figure 2-1.

Figure 2-1 Borehole Location

Lioncor Merrion Compound 4
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[2.2] Ground Profile

All the boreholes have been considered to prepare the ground profile: -

e Paved Road: - The layeris 0.1 m thick and it is described containing paving brick and Bitmac.

e Made Ground: - The average thickness of this layer is found to be 2m. The layer is classified
as firm slightly sandy slightly gravelly silty CLAY. The layer is described as brownish grey in
colour. On the top of firm CLAY layer, a 0.3 m thick layer of greyish brown slightly sandy

slightly clayey GRAVEL is noticed.

o Glacial Till: - The average thickness of the layer is found to be 4.5 m. The layer is classified
as stiff to very stiff slightly sandy slightly gravelly CLAY with low cobble content. The layer is

described as grey to blackish grey in colour.

¢ Marine Deposit: - This layer is underlaying the glacial till deposit. The layer is classified as
sandy gravelly CLAY with high cobble and boulder content. The layer is described as dark

grey to brownish grey in colour.

*Average 1m thick grey sandy clayey silty fine to coarse GRAVEL was noticed sandwiched in

between Glacial till in BHO1 and BHOZ2.

Table 2-1 General Ground Profile

Kavesa

Stratum Depth to Top (mBGL) Thickness (m) Elevation (mOD)
Made Ground 0 2 4.0
Glacial Till 2.0 45 1.9
Marine Deposit 6.5 ~ -2.6

Lioncor Merrion Compound

Report No. B2167-AYE-GEO-RP001 - Rev 00 - 04 September 2024

5

Confidential document. Reproduction prohibited.

Basement Impact Assessment (BIA)




Kavesa

[2.3] Soil Parameter Determination

[2.3.1] SPT Testing

SPT (N)
0 5 10 15 20 25 30 35 40 45 50 55 60
0
Made Ground
1 0e®
2 @
Glacial Till

3 ) )
=
2 4 °
£
Q.
o 5 -@ 4
i)
S 6
(0]
D . .

7 Marine Deposit

S e - - .

9

® BHO1 ® BHO2 ® BHO4 Design Line — = = Water Table

Figure 2-2 SPT (N) vs Depth (mBGL)

[2.3.2] Undrained Shear Strength

As per CIRIA 760, the undrained shear strength of cohesive soil can be calculated based on Stroud
(1989) correlation,

Cy = f1 X Neo
Where,
Cu = Undrained shear strength of soil (kPa)
f1 = Depends upon plasticity of the clay (kPa)
Neo = Standard Penetration blow count
As shown in Figure 2-3 the value of f; can vary from 4kPa to 6 kPa.

For the design purpose, the value of f1 has been considered as 5 kPa.

Lioncor Merrion Compound 6
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Cy/ Neo (kPa)

0 10 20 30 40 50 60

Plasticity index (%)

@ Boulder day A Kimmeridge Clay

@ Laminated clay Il Woolwich and Reading Clay (Lambeth Group)
A Sunnybrook til @ Upper Lias Clay

O London Clay X Keuper Marl (Mercia Mudstone)

[0 Bracklesham Beds < Flinz

¥V Oxford Clay

Figure 2-3 Correlation between N60 value and undrained shear strength and plasticity index for insensitive clays
(After Stroud and Butler, 1975)

[2.3.3] Soil Stiffness Modulus (E’s, Ey)

The soil stiffness modulus (E’, Ey) was assessed using relationships as set out in CIRIA C760 and
based on research conducted by Stroud & Butler (1975), Duncan (1976) and Jamiolkowski (1979).

e For cohesive soils, the undrained stiffness modulus can be taken between E, = 250.C, (for
normally consolidated soils) to E, = 600.C, (for over consolidated soils) as per Figure 2-4
below.

e The drained stiffness modulus for normally consolidated cohesive soils is calculated
assuming 80% of the undrained stiffness modulus of Eu (E’ = 80% E.).

e The drained stiffness modulus for over consolidated cohesive soils is calculated assuming
66% of the undrained stiffness modulus of Eu (E’ = 66% E.).

e For granular soils, the stiffness modulus (E’) is calculated as 1000xN for normally
consolidated soils (loose) and 2000xN for over consolidated soils (dense).

1600

1400

1200

1000 PI<30
o
3 800
&)
600
400

Overconsolidation ratio

Figure 2-4 Relationship between Eu/Cu versus OCR
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[2.3.4] Angle of Internal Friction

e The internal angle of friction of the granular materials can be calculated after the relationship
published by Peck, with Figure 2-5 below detailing Peck’s relationship between SPT ‘N’
values and the angle of shearing resistance.

Wiy loast
rllil:l-ll‘_ i
el T I Lavive Fu—l
— =
I
i |
" '
-
& 301
£
E_-H}- 5
4
i
-
14
a | |
-—————— & = - e
”n L] k. H) 3 . 38 &0 al aa

Anps of v (PEEI T B ST
Figure 2-5 Peck’s (1974) Relationship between SPT ‘N’ angle of shearing resistance

o For cohesive soils, an estimation of the angle of shearing resistance (¢’) was developed
using the relationship proposed by Terzaghi, Peck and Mesri (1996) as shown in Figure 2-6
below.

5{] ¥ L T . T T

Soft clays

Soft and stiff clays
Shales

Clay minerals

10

e [ O

Angle of shearing resistance ¢'(degrees)
=]

L i i i - i

0 ' 20 40 60 80 100
Plasticity index (%)

Figure 2-6 Angle of shearing resistance (¢') and plasticity index (%)
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[2.4] Soil Parameters of the Site

[2.4.1] Made Ground

As per the Figure 2-2, the adapted SPT of the layer is 13.

This layer has been considered as a normally consolidated layer.

The undrained shear strength, C,=5 X 13 kPa = 65 kPa

The undrained stiffness modulus, Ey, = 250 X 65 kPa = 16.25 MPa

The drained stiffness modulus, E'=80% X E, = 0.8 X 16250 kPa = 13000 kPa = 13 MPa

The angle of shearing resistance as per Figure 2-6 is considered to be 30°.

[2.4.2] Glacial Till

As per the Figure 2-2, the adapted SPT of the layer is 27.

This layer has been considered as an over consolidated layer.

The undrained shear strength, Cu=5 X 27 kPa = 135 kPa

The undrained stiffness modulus, E, = 600 X 135 kPa = 81 MPa

The drained stiffness modulus, E' = 66% X E,, = 0.66 X 16250 kPa = 53460 kPa = 53.46 MPa

The angle of shearing resistance as per Figure 2-6 is considered to be 32°.

[2.4.3] Marine Deposit

As per the Figure 2-2, the adapted SPT of the layer is 50.

This layer has been considered as an over consolidated layer.

The undrained shear strength, C,=5 % 50 kPa = 250 kPa

The undrained stiffness modulus, E, = 600 x 250 kPa = 150 MPa

The drained stiffness modulus, E' = 66% X E, = 0.66 X 150000 kPa = 99000 kPa = 99 MPa

The angle of shearing resistance as per Figure 2-6 is considered to be 34°.

Lioncor Merrion Compound 9
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Table 2-2 Characteristic Soil Parameters

Density ?:n.glg & Undrained Drained
riction
SPT
Stratum
(N) Y 0% Cu E. c’ E’
(kN/m?3) () (kPa) (MPa) (kPa) (MPa)
Made Ground 13 18 28 65 16 - 13
Glacial Till 27 19 30 135 81 - 53
Marine Deposit 50 19 32 250 150 - 99

[2.5] Groundwater

Groundwater was encountered in TP01 at the termination depth of 3m BGL within the boulder CLAY
and in BHO3 at depth of 8m BGL within the GRAVEL layer. No groundwater was encountered in the
other trial pits and boreholes.

Groundwater monitoring was completed on 2No. standpipes installed in BHO1 and BHOA4.
Groundwater levels were recorded on two separate occasions in February and March of 2019. The
results of the groundwater monitoring are summarised below which indicate shallow water levels.
The water levels within these standpipes are perched water within the Sandy Gravelly Clay (boulder
clay) or they could be surface water infiltration.

Lioncor Merrion Compound 10
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[3] Ground Movement Assessment

[3.1] General

Ayesa has completed a preliminary ground movement assessment of the proposed basement
substructure. This substructure will be founded within the Glacial Till strata. The excavation depth is
approximately 3.25m BGL.

[3.2] Construction Sequence

An open cut excavation is preferred to be adopted for the construction. The places where the risk of
ground movement is higher, a retaining structure option can be adopted to keep the ground
movement minimal.

Construction of the permanent works basement substructure, comprising:
1. Construction of basement floor slab
2. Construction of reinforced concrete liner walls
3. Construction of ground floor slab

Essentially, the sequence can be categorized into three groups of activities:

e Initial installation of the pile walls (locally where there is not adequate clearance to the
boundary walls, elsewhere the excavations will be carried out with open cut techniques)

¢ Subsequent bulk excavations down to basement construction level

e Construction of the permanent works

INE SOUNDARY

i

iiand

" FFL (COTAGES)

£FL 4.25m / APPROX. 4.05m

¥ Gt e AT T RN

Figure 3-1 Cross section of Excavation
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[3.3] Ground Movement Surrounding Existing Basement

The following ground movement mechanisms have been assessed:

e Ground movements within the basement (heave & settlement):

The ground movements within the basement are a result of the unloading of the formation
soils, which will generate ground movement. This could affect adjacent foundations. Stress
relief will initially cause short-term heave following which the soils will be subject to structural
loading from the substructure.

This mechanism considers the existing stress conditions, stress and weight of soil removed
and design loads from the new structural slab and pad / strip foundations. Short-term
movements in the form of heave are associated with undrained conditions. The long-term
movements are associated with drained conditions.

Based on the over-consolidated nature of the Glacial Till (Boulder Clay), the ground
movements associated with heave and settlement are considered nominal and have not
been included within this assessment.

e Ground movements surrounding the basement:

It is recommended to install an embedded pile wall where the open cut excavation can not
be achieved to facilitate the construction of the basement and mitigate the ground
movement risk to acceptable levels.

Elsewhere, the excavation down to formation level will likely be feasible by adopting open
cut excavation techniques with the side sloped at 45 degrees in the temporary case during
construction.

Ayesa has completed an assessment of the ground movements based on that of the
excavation in front of a low stiffness wall (CIRIA C760 Fig. 6.15 (b). These were derived
from several historic case studies.

[3.4] Software

The assessment of ground movements within and surrounding the excavation area has been
completed by means of the geotechnical modelling software application OASYS XDisp. This
software suite is commonly used within the ground engineering industry and considered to be an
appropriate tool for this analysis. The XDisp software has been used to predict ground movements
likely to arise from the construction of the proposed basement. This includes the settlement of the
ground in the form of vertical movement and the lateral or horizontal movement of the soil caused
by the excavation.

Lioncor Merrion Compound 12
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[3.5] Adjacent Structure

The proposed site is located in a lightly dense residential area. The location of the adjacent structures
relative to the development site are displayed in Figure 3-2.

Figure 3-2 Location of Adjacent Structure

The nearest adjacent structures to the proposed basement are: -

e Elm Court:

It is a 4-storey tall apartment building. No definitive information has been provided on the
foundations for this cluster of buildings. There is no evidence available to suggest that these
building have a basement, and the foundation is likely to consist of foundation pads and a
ground floor slab with the slab cast approximately at ground level. However, the XDisp model
has conservatively been modelled as strip foundations, so ground movements have been
assessed at existing ground level.

e 165 — 167 Merrion Road:

This is 1 storey terraced building. No definitive information has been provided on the
foundations for this cluster of buildings. There is no evidence available to suggest that these
building have a basement, and the foundation is likely to consist of foundation pads and a
ground floor slab with the slab cast approximately at ground level. However, the XDisp model
has conservatively been modelled as strip foundations, so ground movements have been
assessed at existing ground level.

Lioncor Merrion Compound 13
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e 181-183 Merrion Road:

This is 1 storey terraced building. No definitive information has been provided on the
foundations for this cluster of buildings. There is no evidence available to suggest that these
building have a basement, and the foundation is likely to consist of foundation pads and a
ground floor slab with the slab cast approximately at ground level. However, the XDisp
model has conservatively been modelled as strip foundations, so ground movements have
been assessed at existing ground level.

¢ Building of Caritus Care Home:

It is a 2-storey tall cottage. No definitive information has been provided on the foundations
for this cluster of buildings. There is no evidence available to suggest that these building
have a basement, and the foundation is likely to consist of foundation pads and a ground
floor slab with the slab cast approximately at ground level. However, the XDisp model has
conservatively been modelled as strip foundations, so ground movements have been
assessed at existing ground level.

Pre-existing ground movement curves in accordance with CIRIA 760 were used to model the
proposed development and the adjacent buildings in the XDisp model. This facilitated the
assessment of the ground movement and impact on neighbouring buildings. The movement curves
utilised for the analysis were those of “excavation in front of high stiffness wall in stiff clay” for the
initial stage of the basement construction, which is considered conservative for the site conditions
and excavation proposals. The plan view of the adjacent structures is shown in Figure 3-3.

Grid 1 (level 0.000m)

20.00
L 165-167 %% SU A T
‘ Merrion Road
-20.00
Elm Court
-40.00 ey
E
==
-60.00 .
181-183
Merrion Road
-80.00
-100.0 [T R RGna SUELIE o S Am— """ B
1400 = 000 TS §0.00 - 2000 20.00
Scale x 1:893 y 1:893
x[m]
Figure 3-3 Adjacent Buildings
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NO RESULTS
Legend

Excavation
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Figure 3-4 XDisp Input Model
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[3.6] X Disp Output

The Maximum settlement was found to be between 7mm to 8mm at the junction of the north and
south division the excavation. The general settlement was found to be in between 2 mm to 4mm.
The building damage category is shown in Figure 3-5.

Table 3-1 Building Damage

Basement Impact Assessment (BIA)

Building Name Damage Category
Elm Court CatO
Caritus Care Home Cottage Cat0
181 — 183 Merrion Road No Damage
165 -167 Merrion Road Cat0to Cat 1
Lioncor Merrion Compound 16
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IIX cat. 0 (Negligible)
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X cat. 2 (Slight)
XX cat. 3 (Moderate)
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Figure 3-5 Building Damage Category
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Vertical Settlement Contours: Grid 1 (level 0.000m) (Interval 1mm)
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Figure 3-6 Vertical Settlement of the soil
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[3.7] Damage Impact Assessment

A damage impact assessment of the neighbouring structures has been completed based on the
classifications stated in Table 6.4 of CIRIA report C760 (formally C580). These classifications have
been extracted and shown in Table 5.1 below. They are based on the method of damage assessment
outlined by Burland et al. (1977), Boscardin and Cording (1989) and Burland (2001).

Table 3-2 Table 6.4 of CIRIA C760: Classification of visible damage to walls (after Burland et al. (1977), Boscardin
and Cording (1989) & Burland (2001)

Category of Approximate crack | Limiting tensile
damage Description of typical damage (ease of repair is underlined) width (mm) strain, £, (%)
0 Negligible Hanrlme cracks of less than about 0.1 mm are classed as <01 0.0t0 0.05
negligible
Fine cracks that can easily be treated during normal
1 Very slight decoration. Perhaps isolated slight fracture in building. <1 0.05t0 0.075

Cracks in external brickwork visible on inspection

Cracks easily filled. Redecoration probably required. Several
slight fractures showing inside of building. Cracks are visible

2 Slight externally and some repointing may be required externally to <5 0.075t00.15
ensure weathertightness.

Doors and windows may stick slightly.

The cracks require some opening up and can be patched by

a mason. Recurrent cracks can be masked by suitable lining.
Repointing of external brickwork and possibly a small amount
of brickwork to be replaced. 5 to 15 or a number

3 Moderate ¢ ey 53 0.15t00.3
Doors and windows sticking. ORCEACKS
Service pipes may fracture.
Weathertightness often impaired.
Extensive repair work involving breaking-out and replacing
sections of walls, especially over doors and windows. 15 to 25, but also
4 Severe Windows and frames distorted, floor sloping noticeably. Walls depends on number |>0.3
leaning or bulging noticeably, some loss of bearing in beams. of cracks
Services pipes disrupted.
This requires a major repair, involving partial or complete
rebu.ilding. Beams lose bearings, walls lean badly and require Usually >25, but
5 Very severe | Shoring. depends on numbers

Windows broken with distortion. of cracks

Danger of instability.

[3.8] Monitoring Ground Movement

The predictions of the ground movements given here are considered preliminary and are subject to
the detailed design solutions implemented at the construction stage (i.e. rigidity of wall, quality of
construction and installation techniques, groundwater control measures, finalized bearing pressures
from permanent works etc.). The predictions given here are however considered appropriate
estimations for the preliminary BIA.

During construction, the predictions of ground movement based on the ground movement analysis
should be checked by monitoring the retaining wall system and if required, adjacent properties and
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structures. Traditional pile walls can be monitored using inclinometer systems to ensure the lateral
wall deflections are as per the design predictions.

It is recommended that a condition and foundation-level surveys of adjacent existing structures
should be carried out before and after the proposed works. The precise monitoring strategy will be

developed at a later stage, and it will be subject to discussions and agreements with the owners of
the adjacent properties and structures.

Basement Impact Assessment (BIA)
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[4] Summary and Recommendations

Ayesa has completed the Basement Impact Assessment (BIA) for a proposed residential scheme at
169 -177 Merrion Road, Dublin 4 in county Dublin.

The assessment was completed by analysing the ground conditions and hydrogeology of the site
and subsequently modelling the basement using the software package XDisp. The assessment
included a damage impact assessment on the nearby buildings based on empirical ground
movement curves from CIRIA C760 6.15 A & B guidance, assumed ground conditions and adjacent
foundation details.

It is expected that most of the proposed basement will be excavated using open cut excavation
techniques (battered slope) where there is adequate clearance between the basement edge and the
property boundary line. At some local areas, where the basement is close to the boundary line, a
pile wall will likely be required to facilitate the basement excavations. These have been accounted
for in the ground movement and damage assessment carried out as part of the BIA.

The ground movement analysis has concluded that the predicted damage to the neighbouring
properties would be deemed negligible to very slight.

The predictions of ground movements given are considered preliminary based on the information
provided. Based on the clearances outlined, an open-cut excavation should be feasible with
adequate clearance to the adjacent existing structures. Should the clearance be less than indicated
and to avoid excessive damage to the existing structures, an embedded retaining wall may be
required in localised areas. This requirement shall be reviewed during the construction stage by the
design team.

Additionally, the BIA is based on assumed adjacent foundation details. This is to be investigated and
confirmed during a site-specific ground investigation.
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Appendix A: X Disp Results
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aS s/S B2167
Lioncor Merrion Compound Drg. Ref.
Made by Date Checked Date
BIA oD 04-Sep-2024
Exc. in front of high stiffness wall in stiff clay (CIRIA C760 Fig. 6.15(b)) Oy zdata
Polynomial x order: 4; Polynomial y order: O; Coefficient of determination: 9.9991E-1 Curve fit
0 0.5 1 1.5 2I 2.5 Z’: 3.5 4,

> ]

Z;i 0.01 i

N ]

< 4

=

o 0.021

() 4

o |

C 4

.0 :

=

© 0.037

©

s |

x 4

q) -

3 0.04

€ ]

5 |

E= ]

2 0.057

)

3 |

o |

= 0.061

~ 4

+ 4

C

S |

E .

Q 0.071

"-l:: -

q) -

wnv 4

0.08-
Distance from wall / wall depth or max. excavation depth (x)

Program Oasys XDisp Version 20.2.6.1 Copyright © Oasys 1997-2023 Page 1
\\alpha.local\data\Jobs\B\B21\B2167 Lioncor Merri...\Merrion Compound Excavation.xdd Printed 04-Sep-2024 Time 16:27




O AYESA IRELAND Job No. Sheet No. Rev.
aS s/S B2167
Lioncor Merrion Compound Drg. Ref.
Made by Date Checked Date
BIA oD 04-Sep-2024
Exc. in front of high stiffness wall in stiff clay (CIRIA C760 Fig. 6.15(a)) Oy zdata
Polynomial x order: 1; Polynomial y order: O; Coefficient of determination: 1.00 Curve fit

X

R

N

=

-

Q.

(]

o

C

.0

=

©

>

©

|9}

x

(]

X

@

€

o

<

-

Q.

(]

o

©

=

~

-

C

(O]

IS

(]

>

o)

S

=

c

o

N 1

o) .

T 0.16

Distance from wall / wall depth or max. excavation depth (x)

Program Oasys XDisp Version 20.2.6.1 Copyright © Oasys 1997-2023 Page 1
\\alpha.local\data\Jobs\B\B21\B2167 Lioncor Merri...\Merrion Compound Excavation.xdd Printed 04-Sep-2024 Time 16:26




O AYESA IRE LAND Job No. Sheet No. Rev.
a«S s/ S B2167
Lioncor Merrion Compound Drg. Ref.
BIA Made by Date Checked Date
oD 04-Sep-2024
Specific Building Damage Results - Vertical Displacements
Stage: Stage: Name Specific Specific Building: Sub-building Vertical Dist. z 6z
Ref. Building: Name Name Offset
Ref.
[m] [m] [m] [m] [m] [mm]
0 Base Model 1 Elm Court Sub 1 0.0 0.0 -76.02595 -44.67307 0.00000 0.018559
0.0045000 -76.02145 -44.67310 0.00000 0.018665
0.0090000 -76.01695 -44.67312 0.00000 0.018771
0.013500 -76.01245 -44.67315 0.00000 0.018877
0.018000 =-76.00795 -44.67317 0.00000 0.018982
0.022500 -76.00345 -44.67320 0.00000 0.019087
0.027000 =-75.99895 -44.67322 0.00000 0.019192
0.031500 -75.99445 -44.67324 0.00000 0.019297
0.036000 =-75.98995 -44.67327 0.00000 0.019401
0.040500 -75.98546 -44.67329 0.00000 0.019505
0.045000 -75.98096 -44.67332 0.00000 0.019609
2 Elm Court Sub 1 0.0 0.0 -121.02554 -44.48083 0.00000 0.0
4.5000 -116.52558 -44.50005 0.00000 0.0
9.0000 -112.02563 -44.51928 0.00000 0.0
13.500 -107.52567 -44.53850 0.00000 0.0
18.000 -103.02571 -44.55773 0.00000 0.0
22.500 -98.52575 -44.57695 0.00000 0.0
27.000 -94.02579 -44.59618 0.00000 0.0
31.500 -89.52583 -44.61540 0.00000 0.0
36.000 -85.02587 -44.63462 0.00000 0.0
40.500 -80.52591 -44.65385 0.00000 0.0
45.000 -76.02595 -44.67307 0.00000 0.018559
3 Elm Court Sub 1 0.0 0.0 -121.02902 -24.48083 0.00000 0.0
2.0000 -121.02867 =-26.48083 0.00000 0.0
4.0000 -121.02832 -28.48083 0.00000 0.0
6.0000 -121.02798 -30.48083 0.00000 0.0
8.0000 -121.02763 -32.48083 0.00000 0.0
10.000 -121.02728 -34.48083 0.00000 0.0
12.000 -121.02693 -36.48083 0.00000 0.0
14.000 -121.02659 -38.48083 0.00000 0.0
16.000 -121.02624 -40.48083 0.00000 0.0
18.000 -121.02589 -42.48083 0.00000 0.0
20.000 -121.02554 -44.48083 0.00000 0.0
4 Elm Court Sub 1 0.0 0.0 -76.02954 -24.69819 0.00000 0.15264
4.5000 -80.52949 -24.67646 0.00000 0.0
9.0000 -85.02944 -24.65472 0.00000 0.0
13.500 -89.52939 -24.63298 0.00000 0.0
18.000 -94.02933 -24.61125 0.00000 0.0
22.500 -98.52928 -24.58951 0.00000 0.0
27.000 -103.02923 -24.56777 0.00000 0.0
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O AYESA I RE LAN D Job No. Sheet No. Rev.
aS y S B2167
Lioncor Merrion Compound Drg. Ref.
BIA Made by Date Checked Date
oD 04-Sep-2024
Stage: Stage: Name Specific Specific Building: Sub-building Vertical Dist. z 6z
Ref. Building: Name Name Offset
Ref.
[m] [m] [m] [m] [m] [mm]
31.500 -107.52918 -24.54604 0.00000 0.0
36.000 -112.02912 -24.52430 0.00000 0.0
40.500 -116.52907 -24.50256 0.00000 0.0
45.000 -121.02902 -24.48083 0.00000 0.0
5 Elm Court Sub 1 0.0 0.0 -75.98096 -44.67332 0.00000 0.019609
1.9975 -75.98581 -42.67580 0.00000 0.062326
3.9950 -75.99067 -40.67829 0.00000 0.13743
5.9926 -75.99553 -38.68078 0.00000 0.24940
7.9901 -76.00039 -36.68327 0.00000 0.36379
9.9876 -76.00525 -34.68576 0.00000 0.45012
11.985 -76.01011 -32.68824 0.00000 0.43401
13.983 -76.01497 -30.69073 0.00000 0.45369
15.980 -76.01983 -28.69322 0.00000 0.32305
17.978 -76.02469 -26.69571 0.00000 0.22352
19.975 -76.02954 -24.69819 0.00000 0.15264
6 Caritus Care Home Sub 2 0.0 0.0 -40.43665 -76.38297 0.00000 0.16233
3.5000 -43.39853 -78.24772 0.00000 0.15855
7.0000 -46.36041 -80.11247 0.00000 0.15488
10.500 -49.32229 -81.97721 0.00000 0.15129
14.000 -52.28416 -83.84196 0.00000 0.093758
17.500 -55.24604 -85.70671 0.00000 0.049136
21.000 -58.20792 -87.57145 0.00000 0.0
24.500 -61.16980 -89.43620 0.00000 0.0
28.000 -64.13167 -91.30095 0.00000 0.0
31.500 -67.09355 -93.16570 0.00000 0.0
35.000 -70.05543 -95.03044 0.00000 0.0
7 Caritus Care Home Sub 2 0.0 0.0 -29.57490 -90.73644 0.00000 0.0
1.8000 -30.66107 -89.30110 0.00000 0.0
3.6000 -31.74725 -87.86575 0.00000 0.0
5.4000 -32.83342 -86.43040 0.00000 0.0
7.2000 -33.91960 -84.99506 0.00000 0.0
9.0000 -35.00578 -83.55971 0.00000 0.0
10.800 -36.09195 -82.12436 0.00000 0.0
12.600 -37.17813 -80.68901 0.00000 0.0
14.400 -38.26430 =-79.25367 0.00000 0.0
16.200 -39.35048 -77.81832 0.00000 0.056078
18.000 -40.43665 -76.38297 0.00000 0.16233
8 Caritus Care Home Sub 2 0.0 0.0 -59.85188 -108.29505 0.00000 0.0
3.5000 -56.82418 -106.53919 0.00000 0.0
7.0000 -53.79648 -104.78333 0.00000 0.0
10.500 -50.76878 -103.02747 0.00000 0.0
14.000 -47.74108 -101.27161 0.00000 0.0
17.500 -44.71339 -99.51575 0.00000 0.0
21.000 -41.68569 -97.75989 0.00000 0.0
24.500 -38.65799 -96.00403 0.00000 0.0
28.000 -35.63029 -94.24817 0.00000 0.0
31.500 -32.60259 -92.49231 0.00000 0.0
35.000 =-29.57490 -90.73644 0.00000 0.0
9 Caritus Care Home Sub 2 0.0 0.0 -70.05543 -95.03044 0.00000 0.0
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O AYESA I RE LAN D Job No. Sheet No. Rev.
aS s/ S B2167
Lioncor Merrion Compound Drg. Ref.
BIA Made by Date Checked Date
oD 04-Sep-2024
Stage: Stage: Name Specific Specific Building: Sub-building Vertical Dist. z 6z
Ref. Building: Name Name Offset
Ref.
[m] [m] [m] [m] [m] [mm]
1.6735 -69.03507 -96.35690 0.00000 0.0
3.3470 -68.01472 -97.68336 0.00000 0.0
5.0205 -66.99436 -99.00982 0.00000 0.0
6.6940 -65.97401 -100.33628 0.00000 0.0
8.3675 -64.95365 -101.66275 0.00000 0.0
10.041 -63.93330 -102.98921 0.00000 0.0
11.715 -62.91294 -104.31567 0.00000 0.0
13.388 -61.89259 -105.64213 0.00000 0.0
15.062 -60.87223 -106.96859 0.00000 0.0
16.735 -59.85188 -108.29505 0.00000 0.0
10 181-183 Merrion Road Sub 3 0. 0.0 -25.28012 -39.61444 0.00000 0.057467
2.4000 -23.46761 -41.18760 0.00000 0.0
4.8000 -21.65511 -42.76075 0.00000 0.0
7.2000 -19.84260 -44.33391 0.00000 0.0
9.6000 -18.03009 -45.90706 0.00000 0.0
12.000 -16.21758 -47.48022 0.00000 0.0
14.400 -14.40508 -49.05337 0.00000 0.0
16.800 -12.59257 -50.62653 0.00000 0.0
19.200 -10.78006 -52.19968 0.00000 0.0
21.600 -8.96755 -53.77284 0.00000 0.0
24.000 -7.15505 -55.34599 0.00000 0.0
11 181-183 Merrion Road Sub 3 0. 0.0 -14.87517 -28.80996 0.00000 0.0
1.5000 -15.91566 -29.89040 0.00000 0.0
3.0000 -16.95616 -30.97085 0.00000 0.0
4.5000 -17.99665 -32.05130 0.00000 0.0
6.0000 -19.03715 -33.13175 0.00000 0.0
7.5000 -20.07764 -34.21220 0.00000 0.0
9.0000 -21.11814 -35.29265 0.00000 0.0
10.500 -22.15863 -36.37310 0.00000 0.0
12.000 -23.19913 -37.45355 0.00000 0.018407
13.500 -24.23962 -38.53399 0.00000 0.044000
15.000 -25.28012 -39.61444 0.00000 0.057467
12 181-183 Merrion Road Sub 3 0. 0.0 3.16892 -46.11345 0.00000 0.0
2.5000 1.36452 -44.38310 0.00000 0.0
5.0000 -0.43989 -42.65275 0.00000 0.0
7.5000 -2.24430 -40.92240 0.00000 0.0
10.000 -4.04871 -39.19205 0.00000 0.0
12.500 -5.85312 -37.46170 0.00000 0.0
15.000 -7.65753 -35.73135 0.00000 0.0
17.500 -9.46194 -34.00100 0.00000 0.0
20.000 -11.26635 =-32.27065 0.00000 0.0
22.500 -13.07076 -30.54030 0.00000 0.0
25.000 -14.87517 -28.80996 0.00000 0.0
13 181-183 Merrion Road Sub 3 0. 0.0 -7.15505 -55.34599 0.00000 0.0
1.3850 -6.12265 -54.42274 0.00000 0.0
2.7700 -5.09025 -53.49948 0.00000 0.0
4.1550 -4.05785 -52.57623 0.00000 0.0
5.5400 -3.02546 -51.65297 0.00000 0.0
6.9250 -1.99306 -50.72972 0.00000 0.0
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O AYESA I RE LAN D Job No. Sheet No. Rev.
aS y S B2167
Lioncor Merrion Compound Drg. Ref.
BIA Made by Date Checked Date
oD 04-Sep-2024
Stage: Stage: Name Specific Specific Building: Sub-building Vertical Dist. y z 6z
Ref. Building: Name Name Offset
Ref.
[m] [m] [m] [m] [m] [mm]
8.3100 -0.96066 -49.80646 0.00000 0.0
9.6950 0.07173 -48.88321 0.00000 0.0
11.080 1.10413 -47.95996 0.00000 0.0
12.465 2.13653 -47.03670 0.00000 0.0
13.850 3.16892 -46.11345 0.00000 0.0
14 165-167 Merrion Road Sub 4 0.0 0.0 -68.75680 -18.87118 0.00000 1.1589
1.5000 -67.95702 -17.60218 0.00000 1.0550
3.0000 -67.15724 -16.33319 0.00000 0.97567
4.5000 -66.35745 -15.06419 0.00000 0.92705
6.0000 -65.55767 -13.79520 0.00000 0.91112
7.5000 -64.75789 -12.52620 0.00000 0.58963
9.0000 -63.95811 -11.25721 0.00000 0.50995
10.500 -63.15832 -9.98821 0.00000 0.38573
12.000 -62.35854 -8.71922 0.00000 0.25259
13.500 -61.55876 -7.45023 0.00000 0.14136
15.000 -60.75897 -6.18123 0.00000 0.073347
15 165-167 Merrion Road Sub 4 0.0 0.0 -76.87443 -13.03130 0.00000 0.0
1.0000 -76.06266 -13.61528 0.00000 0.0
2.0000 =-75.25090 -14.19927 0.00000 0.0
3.0000 -74.43914 -14.78326 0.00000 0.0
4.0000 -73.62738 -15.36725 0.00000 0.0
5.0000 -72.81562 -15.95124 0.00000 0.070546
6.0000 -72.00385 -16.53522 0.00000 0.12831
7.0000 -71.19209 -17.11921 0.00000 0.23129
8.0000 -70.38033 =-17.70320 0.00000 0.42759
9.0000 -69.56857 -18.28719 0.00000 0.73849
10.000 -68.75680 -18.87118 0.00000 1.1589
16 165-167 Merrion Road Sub 4 0.0 0.0 -67.74552 -1.12907 0.00000 0.0
1.5000 -68.65841 -2.31929 0.00000 0.0
3.0000 -69.57130 -3.50952 0.00000 0.0
4.5000 -70.48419 -4.69974 0.00000 0.0
6.0000 =-71.39708 -5.88996 0.00000 0.0
7.5000 -72.30997 -7.08018 0.00000 0.0
9.0000 -73.22286 -8.27041 0.00000 0.0
10.500 -74.13575 -9.46063 0.00000 0.0
12.000 -75.04864 -10.65085 0.00000 0.0
13.500 -75.96154 -11.84107 0.00000 0.0
15.000 -76.87443 -13.03130 0.00000 0.0
17 165-167 Merrion Road Sub 4 0.0 0.0 -60.75897 -6.18123 0.00000 0.073347
0.86218 -61.45763 -5.67602 0.00000 0.048528
1.7244 -62.15628 -5.17080 0.00000 0.033746
2.5866 -62.85494 -4.66558 0.00000 0.020317
3.4487 -63.55359 -4.16037 0.00000 0.0
4.3109 -64.25225 -3.65515 0.00000 0.0
5.1731 -64.95090 -3.14993 0.00000 0.0
6.0353 -65.64955 -2.64472 0.00000 0.0
6.8975 -66.34821 -2.13950 0.00000 0.0
7.7597 -67.04686 -1.63429 0.00000 0.0
8.6218 -67.74552 -1.12907 0.00000 0.0
Program Oasys XDisp Version 20.2.6.1 Copyright © Oasys 1997-2023 Page 4
\\alpha.local\data\Jobs\B\B21\B2167 Lioncor Merri...\Merrion Compound Excavation.xdd Printed 04-Sep-2024 Time 16:21



O AYESA IRELAND Job No. Sheet No. Rev.
aS s/ S B2167
Lioncor Merrion Compound Drg. Ref.
BIA Made by Date Checked Date
oD 04-Sep-2024
Specific Building Damage Results - Critical Segments within Each Building
Stage: Stage: Name Specific Specific Building: Parameter Critical Critical Start End Curvature Max Slope Max Max Min Min Damage Category
Ref. Building: Name Sub-Building Segment Settlement Tensile Radius of Radius of
Ref. Strain Curvature Curvature
(Hogging) (Sagging)
[m] [m] [mm] [%] [m] [m]
0 Base Model O Elm Court All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivity.
0 Caritus Care Home Max Slope Sub 2 2 3.5242 10.500 None 16.438E-6 0.15853 4.7565E-6 - - 0 (Negligible)
Max Settlement Sub 2 1 0.0 3.5242 None 1.0777E-6 0.16233 4.1127E-6 - - 0 (Negligible)
Max Tensile Strain Sub 2 2 3.5242 10.500 None 16.438E-6 0.15853 4.7565E-6 = - 0 (Negligible)
Min Radius of Curvature (Hogging) - - - - - - - - - -
Min Radius of Curvature (Sagging) - - - - - - - - - -
0 181-183 Merrion Road All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivity.
All vertical displacements are less than the limit sensitivity.
0 165-167 Merrion Road Max Slope Sub 4 2 3.5426 7.0740 None 214.31E-6 0.95808 0.010544 = - 0 (Negligible)
Max Settlement Sub 4 1 0.0 3.5426 None 69.306E-6 1.1589 372.11E-6 - - 0 (Negligible)
Max Tensile Strain Sub 4 2 3.5426 7.0740 None 214.31E-6 0.95808 0.010544 = - 0 (Negligible)
Min Radius of Curvature (Hogging) - - - - - - - - - -
Min Radius of Curvature (Sagging) = = = = = = = = = =
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Appendix B : Sections and Plan

Lioncor Merrion Compound

Report No. B2167-AYE-GEO-RP001 - Rev 00 - 04 September 2024

Basement Impact Assessment (BIA)

b

Confidential document. Reproduction prohibited.




Notes N

1.THIS DRAWING IS TO BE READ IN CONJUNCTION WITH
ALL RELEVANT ARCHITECTS AND ENGINEERS DRAWING!
AND SPECIFICATIONS.

@

2.00 NOT SCALE THIS DRAWING. ANY AMBIGUITIES,
OMISSIONS AND ERRORS ON DRAWINGS SHALL B
BROUGHT TO THE ENGINEERS ATTENTION IMMEDIATE
ALL DIMENSIONS MUST BE CHECKED / VERIFIED
SITE.

I

3.ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NQTHD
OTHERWISE,

4.FOR GENERAL NOTES REFER TO DRAWINGS DR—St(Q0001
TO DR-S—00003
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18 Appendix E - Applicant and BIA Author Details

W Combhairle Cathrach
* Bhaile Atha Cliath
t Dublin City Council

SECTION 1 - Basement Impact Assessment (BIA)
Applicant and BIA Author Details — completed by Applicant

Before completing this form, please read the occomponying documents, “DCC Basement Developiment
Paolicy dacument” and the "DCC Basement Development Guidonce document”.

This form is to be completed in BLOCK LETTERS:

Planning Ref, for Development:

169-177 Merrion Road, Dublin 4

Development Address:

Development Description: 200 Unit Student Bed Scheme

1 Merrion Land Limited
Applicant Name:

rl rt Ter
Applicant Address: Earlscourt Terrace

Brenda Butterly - Mcgill Planning
0858229829

012846464

Applicant Contact Name:

Applicant Contact Phone Number:

Applicant Contact E-Mail: Brenda@chplanmng"E

BlA Author Company: Tent Engl neering

Diarmuid Healy
0838304308
015639 2977

BlA Author Contact Name:

BlA Author Contact Ph. No:

BiA Anthar E-hall Diarmuid.Healy@tentengineering.com

MNote: Basement Impact Assessments are required to adhere to the “DCC Basement Development
Policy document”™ and are to be undertaken in accordance with the "DCC Basement Development
Guidance document ",

Gowan Motors Compound - Basement Impact Assessment Report 51 Tent Engineering



19 Appendix F Submission Check Sheet

Gowan Motors Compound - Basement Impact Assessment Report 53 Tent Engineering



BIA Submission Check Sheet

ltems Provided fro Basement Impact Assessment (BIA)'

YI\TS" Name of BIA document/ appendix which

Iltems Provided information is contained and/or com-

or
N/A2 ment
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1. Itis assumed that consideration of
architectural character, impacts on
archaeology, amenity and other matters
which are not covered by this checklist
shall be incorporated elsewhere within the
applicant’s submission.

2. Where response is ‘no’ or ‘N/A’, an explanation
is required in the Comment section.
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