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APPENDIX 6.1 LEGISLATION, POLICIES AND GUIDANCE

6.1

6.1.2

Conventions & Directives

Ireland has ratified several European and international conventions in relation to the
protection of its cultural heritage. This section summarises Ireland’s obligations as a signatory
to a number of International and European conventions relating to the protection and
conservation of cultural heritage sites. Also included is a synopsis of existing national
legislation governing the care and protection of our cultural heritage resource.

ICOMOS Xi'an Declaration, 2005

Ireland is a signatory to an international declaration sponsored by International Council on
Monuments and Sites (ICOMOS), the Xi'an Declaration on the Conservation of the Setting of
Heritage Structures, Sites and Areas, 2005, that endeavours to ensure the safeguard and
conservation of the World's cultural heritage as part of its sustainable and human
development.

EIA Directive 85/337/EEC as amended

In order to assist planning and other consent authorities in deciding if significant effects on the
environment are likely to arise in the case of development below the national mandatory EIA
thresholds, the Minister for the Environment, Heritage and Local Government published a
Guidance document in August 2003.

The European Landscape Convention 2000

In 2002 Ireland ratified the European Landscape Convention - also known as the Florence
Convention, which promotes the protection, management and planning of European
landscapes and organises European co-operation on landscape issues. It is the first
international treaty to be exclusively concerned with all dimensions of European landscape.

Valletta Convention, 1997

In 1997 the Republic of Ireland ratified the Council of Europe, European Convention on the
Protection of the Archaeological Heritage (the ‘Valletta Convention’). Obligations under the
Convention include: provision for statutory protection measures, including the maintenance of
an inventory of the archaeological heritage and the designation of protected monuments and
areas.

Granada Convention, 1997

Under the European Convention on the Protection of the Architectural Heritage (Granada
Convention), 1997, the Republic of Ireland is obliged to maintain inventories of architectural
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heritage, to protect the architectural heritage and adopt conservation policies as integrated
planning objectives.

6.1.6 UNESCO World Heritage Convention, 1972

This Convention provides for the identification, conservation and preservation of cultural and
natural sites of outstanding universal value for inclusion in a world heritage list. The World
Heritage status is a non-statutory designation and no additional statutory controls result from
this designation. However the impact of proposed development upon a World Heritage Site
will be a key material consideration in determining planning applications.

6.2 Legislation
6.2.1 The Planning and Development Act 2006-2009;

The Planning and Development (Strategic Infrastructure) Act 2006 ensures the protection of
the archaeological heritage resource by requiring that all applications under this Act are
accompanied by an EIS (EIAR) including information on material assets, including the
architectural and archaeological heritage, and the cultural heritage.

6.2.2 The National Monuments Act 1930 to 2004

Irish legislation for the protection of archaeological heritage is based on the National
Monuments Acts 1930 and amendments of 1954, 1987, 1994 and 2004. These acts are the
principal statutes governing the care of monuments in the Irish Republic. They provide for the
protection of national monuments through the use of preservation orders. The overall state
archaeological service is provided by the Department of Arts, Heritage, Rural, Regional and
Gaeltacht Affairs (DAHRRGA) and delivered through the Planning and Heritage Section of the
DAHRRGA and the National Museum of Ireland (Irish Antiquities Division) on behalf of the
Minister.

Monuments are protected under the National Monuments Acts in a number of ways:

o National Monuments in the ownership or guardianship of the Minister or a local
authority.

o National Monuments, which are subject to a preservation order.

o Historic monuments or archaeological areas recorded in the Register of Historic
Monuments.

° Monuments recorded in the Record of Monuments and Places (RMP).

6.2.3 The Planning and Development Act 2000, as amended

Under arrangements which came into operation on 1 January 2000 (The Planning and
Development Act 2000), the system of listing buildings was replaced with strengthened
procedures for the preservation of protected structures and structures in architectural
conservation areas (ACA).
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6.2.4 The Architectural Heritage and Historic Properties Act, 1999

This Act provides for the establishment of a national inventory of architectural heritage which
forms the basis for recommendation from the Minister to local authorities of sites for inclusion
in the local authorities Record of Protected Structures.

6.2.5 The Framework and Principles for the Protection of the Archaeological Heritage
guidelines, 1999

This document sets out the basic principles of national policy on the protection of the
archaeological heritage. A key principle set out in these guidelines is that there should always
be a presumption in favour of avoidance of developmental impacts on the archaeological
heritage and preservation in-situ of archaeological sites and monuments must be presumed to
be the preferred option.

6.2.6 The Dun Laoghaire Rathdown County Development Plan 2016-22

The Built Heritage and Archaeological policies relevant to the proposed development as
outlined in the CDP area as follows:

Policy AHa: Protection of Archaeological Heritage
It is Council policy to protect archaeological sites, National Monuments (and their settings),
which have been identified in the Record of Monuments and Places (RMP).

Policy AH2: Protection of Archaeological Material in Situ

Itis Council policy to seek the preservation in situ (or where this is not possible or appropriate,
as a minimum, preservation by record) of all archaeological monuments included in the
Record of Monuments and Places, and of previously unknown sites, features and objects of
archaeological interest that become revealed through development activity.

Policy AR1: Record of Protected Structures
It is Council policy to:

i.  Include those structures that are considered in the opinion of the Planning Authority
to be of special architectural, historical, archaeological, artistic, cultural, scientific,
technical or social interest in the Record of Protected Structures (RPS).

ii. Protectstructuresincluded on the RPS from any works that would negatively impact
their special character and appearance.

Policy AR2: Protected Structures Applications and Documentation

It is Council policy to require all planning applications relating to Protected Structures to
contain the appropriate level of documentation in accordance with Article 23 (2) Planning
Regulations and Chapter 6 and Appendix B of the Architectural Heritage Protection
Guidelines for Planning Authorities, or any variation thereof.

Policy AR4: National Inventory of Architectural Heritage (NIAH)

It is Council policy to review and update the RPS on foot of any Ministerial recommendations
following the completion of the National Inventory of Architectural Heritage (NIAH).
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Policy AR5: Buildings of Heritage Interest

It is Council policy to:

i. Retain, where appropriate, and encourage the rehabilitation and suitable reuse of
existing older buildings/structures/features which make a positive contribution to the
character and appearance of a streetscape in preference to their demolition and
redevelopment.

i. Identify buildings of vernacular significance with a view to assessing them for
inclusion in the Record of Protected Structures.

6.3 Methodology in Evaluation of Impacts

In line with EPAs Guidelines on the Information to be Contained in Environmental Impact
Assessment Reports and DoECLGs Guidelines for Planning Authorities and An Bord Pleanala
on carrying out Environmental Impact Assessment; the impact upon designated and
undesignated archaeological, architectural and cultural heritage sites, structures, monuments
or features have been evaluated using the following criteria:

6.3.1 Quality of Effects

e Positive Impact: A change that improves or enhances an archaeological, architectural or
cultural heritage site, structure, monument or feature or its setting;

e Neutral Impact: A change that does not affect, or has an imperceptible effect on an
archaeological, architectural or cultural heritage site, structure, monument or feature or
its setting; and

¢ Negative Impact: A change that will remove or negatively alter, whether in its entirety or
not, an archaeological, architectural or cultural heritage site, structure, monument or
feature, or detract from an observer’s enjoyment or appreciation of its setting.

6.3.2 Duration of Effects

e Momentary Effects: Effects lasting from seconds to minutes;
e  Brief Effects: Effects lasting less than one day;

e Temporary Effects; Effects lasting less than a year;

e  Short term Effects, Effects lasting one to seven years;

e  Medium-term Effects, Effects lasting seven to fifteen years;
e Long-term Effects, Effects lasting fifteen to sixty years;

e Permanent Effects, Effects lasting over sixty years; and

e Reversible Effects: Effects that can be undone, for example through remediation or
restoration.
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6.3.3 Types of Effects

o Indirect Effects: Impacts on the environment, which are not a direct result of the project,
often produced away from the project site or because of a complex pathway;

o Cumulative Effects: The addition of many minor or significant effects, including effects
of other projects, to create larger, more significant effects;

o ‘Do-Nothing Effects’: The environment as it would be in the future should the subject
project not be carried out;

o ‘Worst Case’ Effects: The impacts arising from a development in the case where
mitigation measures substantially fail;

. Indeterminable Effects: When the full consequences of a change in the environment
cannot be described;

o Irreversible Effects: When the character, distinctiveness, diversity or reproductive
capacity of an environment is permanently lost; and

o Residual Effects: The degree of environmental change that will occur after the proposed
mitigation measures have taken effect.
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Photo-montage Report Sandyford Central

Photomontage Methodology

3D Modelling
Henry J. Lyons Architects supplied a Revit Block Model showing the proposed Extant scheme (ABP Ref.PL06D.301428). They also included a block model of the
RB Central Building (ABP Ref.PL06D.304405). Existing topographical surveys were also provided by Henry J. Lyons Architects.

Photography
All photographs we taken by Enda Cavanagh Professional Photography using a high resolution Sony 7R2 35mm Camera with a 24 mm Cannon mark 2 shift lens.

A plumb line was used to mark the position of the centre of the camera and to confirm a camera height of 1.65m. A mark was sprayed on the ground at each
camera position and a photograph taken of the camera position for reference. Additional detail photographs of the site area and surrounds were also taken for
reference purposes using a variety of lenses.

Survey Information
In all cases the camera positions and control points were surveyed by CSS Surveys. Key static points that were visible in the photographs were also surveyed to
serve as control points. The camera positions and control points were then related back and aligned into the Base Model (all at National Grid).

Base Model
The provided topographical survey and proposed model were over-laid and aligned to create a ‘Base’ model file. This Base model allowed for the accurate
alignment of the proposed buildings, camera positions and reference points. This Base model was updated throughout the design process.

Photo matching

Using 3D Studio Max software a virtual camera was positioned using the camera locations from surveyed information and an accurate fit between the camera and
the photograph was achieved by precisely matching the surveyed static features (control points) in the rendering to the corresponding points in the background
photograph.

Rendering

The models were textured and rendered using VRAY rendering engine. The materials and lighting were adjusted to try an mimic real work scenarios - building
within the scene were used as a reference to obtain valuable visual clues as to how the light would react with the proposed building. A computer image was
produced (rendered) and then combined with the background photograph using digital compositing software.

Using the detail photographs for reference the images were then cropped to remove any parts that would be screened by existing trees, topography or buildings,
leaving only the parts, which would be visible. The photomontages are presented as “proposed”, with additional proposed planting.

Presentation
As photography cannot present what the eye sees in reality, it is intended that the photomontages are used as a tool to aid visual assessment. They should be
viewed on site and compared with the real scene.

Each view is presented on 4 sheets:

Sheet 1 - Existing site pre construction

Sheet 2 - Extant Scheme (Tivway) ABP-304405-19
Sheet 3 - Proposed Scheme

Sheet 4 - Analysis sheet showing:

. Extant Scheme (Tivway) at Subject Site — Shown in Red Outline

. Current Proposed Scheme — Shown in Yellow Outline

. Permitted Scheme at Rockbrook Central Site — Shown in Green Outline with Transparent Massing when in Front of Site
Conclusion

We have outlined our procedure for the generation of the photo-match. We have re-verified our results and we are confident that these images give a fair and
true representation of the proposed development.

Notes

Subject to accurate survey information, the position and scale of a building in a scene can be verified mathematically. Whilst position, height and scale will be
objectively accurate, subjective judgement must be used when lighting is being assessed and therefore a definitive and objectively verified agreement on lighting
is not possible.

Visual Lab recommends that all parties are mindful that Environmental Statement photomontage should be used as a complement to site based assessment.
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APPENDIX 8.2: METHODOLOGY FOR THE PRODUCTION OF PHOTOMONTAGES

Photography of Site

1. Photographs are taken from locations as advised by client with a professional SLR digital
camera. The photographs are taken horizontally with a survey level attached to the camera.
The photographic positions are marked (for later surveying), the height of the camera and
the focal length of the image recorded.

2. In each photograph, a minimum of 2No visible fixed points are marked for surveying. These
are control points for model alignment within the photograph.

3. The photographic positions and the control points are geographically surveyed and these

positions are plotted on the site survey drawing as supplied by the Architect.

3D Computer Model, Rendered Views and Photomontage Preparation

The buildings are accurately modelled, and materials applied according to plans, elevations
and finished supplied by the Architect and aligned to the survey drawing with the camera
positions.

Within the 3d software virtual 3d cameras are positioned according to the survey co-
ordinates. The focal length of the photograph is input. Pitch and rotation are adjusted using
the survey control points to align the virtual camera to the photograph.

The proposed development is output from the 3D software using this camera and the image
is then blended with the original photograph to give an accurate image of what the proposed
development will look like in its proposed setting. A highly accurate 3D-computer model of
the proposed development was created with photo-realistic materials, finishes and colours.
Rendered views of the proposed

In the event of the development not being visible, the roof line of the development will be
outlined in red if requested.

A document is produced with the following information:

Site location map with view locations plotted.
Photo-montage sheet showing:

e Existing and proposed conditions
e View with surveyed control alignment points

e Reference information including field of view/focal length, range to
site/development
e Date of photograph.

All surveying is carried out by a qualified topographical surveyor. Where GPS devices are
used, they are Survey grade.
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Appendix 8.3: Criteria for the Rating of Impacts

The appropriate significance criteria for this landscape and visual assessment (LVIA) are based on
those given in the EPA ‘Guidelines on the information to be contained in Environmental Impact
Statements’, 2002, (Section 5 Glossary of Impacts) and the DRAFT ‘Guidelines on the information
to be contained in Environmental Impact Assessment Reports’ - Environmental Protection Agency
(EPA), August 2017.

For this LVIA they may be described as follows:

Degree or magnitude of effects (significance)

Imperceptible / Not Significant: The development proposalis either distant or adequately screened
by existing landform, vegetation or built environment.

Slight Effects: The development proposal forms only a small element in the overall panorama / field
of view, or there is substantial intervening screening by the existing landform, topography and/or
vegetation. The view or character of the landscape is noticeably changed but without affecting its
sensitivities.

Moderate Effects: An appreciable segment of the existing view is affected by the proposed
development or the development creates visual intrusion in the foreground. The view or the
character of the landscape is altered but in a manner that is consistent with existing and emerging
baseline trends.

Significant Effects: Effects which, by their character, magnitude, duration or intensity alter a
sensitive aspect of the environment.

Very Significant Effects: Effects which, by their character, magnitude, duration or intensity alter
most of a sensitive aspect of the environment.

Profound Effects: Effects which obliterate sensitive characteristics.

Quality of effects

The quality of potential visual and landscape effects are assessed according to EPA guidelines as
follows:

Positive Effects: Changes which improve the quality of the landscape/view.

Neutral Effects: Changes which do not affect the quality of the landscape/view.

Negative Effects: Changes which reduce the quality of the visual environment or adversely affect
the character of the landscape.
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Duration of effects

Potential effects arising from a proposed development may also be considered in terms of duration
as described in the EPA Guidelines:

Temporary: Effects lasting less than one year
Short-term: Effects lasting one to seven years
Medium-term: Effects lasting seven to fifteen years
Long-term: Effects lasting fifteen to sixty years
Permanent: Effects lasting over sixty years

Appendix 8.3: Criteria for the Rating of Impacts 2|Page
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1.0 Preamble

On the instructions of Richmond Homes and OCSC Consulting Engineers, a site investigation was
carried out by Ground Investigations Ireland Ltd., between February & March 2019 at the site of the

proposed development in Sandyford Business Park in South Co. Dublin.

2.0 Overview
2.1. Background

It is proposed to construct a new commercial/residential development with associated services, access
roads and car parking at the proposed site. The site is currently vacant and was previously occupied
by industrial/commercial buildings which have been removed over the majority of the site. The south
portion of the site has a building in place and is being used as a temporary compound by Colleen
Construction for works on the adjacent building. The proposed construction is envisaged to consist of
conventional foundations and pavement make up with some local excavations for services and plant.
There is proposed to be an under croft car park area constructed generally off the existing site level,
however at the southern end of the site there will be a small amount of retaining/cutting into the rock

required.

2.2. Purpose and Scope

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

for this project included the following:

Visit project site to observe existing conditions

e Carry out 8 No. Trial Pits to a maximum depth of 3.10m BGL

e Carry out 2 No. Foundation Pits to a maximum depth of 3.20m BGL

e Carry out 2 No. Soakaways to determine a soil infiltration value to BRE digest 365
e Carry out 10 No. Rotary Core Boreholes to a maximum depth of 10.6m BGL

e Installation of 6 No. Groundwater monitoring wells

e Rock, Chemical & Environmental Laboratory testing

e Report with recommendations

3.0 Subsurface Exploration
3.1. General

During the ground investigation a programme of intrusive investigation specified by the Consulting
Engineer was undertaken to determine the sub surface conditions at the proposed site. Regular

sampling and in-situ testing was undertaken in the exploratory holes to facilitate the geotechnical



descriptions and to enable laboratory testing to be carried out on the soil samples recovered during
excavation and drilling.

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

3.2. Trial Pits

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

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

3.3. Foundation Pits

The foundation inspection pits were excavated at the locations shown in the exploratory hole location
plan in Appendix 1. The exposed foundations were logged and sketched prior to backfilling and

reinstatement. The logs and sketches are provided in Appendix 3 of this Report.

3.4. Soakaway Testing

The soakaway testing was carried out in selected trial pits at the locations shown in the exploratory hole
location plan in Appendix 1. These pits were carefully excavated and filled with water to assess the
infiltration characteristics of the proposed site. The pits were allowed to drain and the drop in water
level was recorded over time as required by BRE Digest 365. The pits were logged prior to completing
the soakaway test and were backfilled with arising’s upon completion. The soakaway test results are

provided in Appendix 4 of this Report.

3.5. Rotary Boreholes

The rotary coring was carried out by a track mounted T44 Beretta rig at the locations shown on the
location plan in Appendix 1. The rotary boreholes were completed from the ground surface or
alternatively, where noted on the individual borehole log, from the base of the cable percussion borehole
where a temporary liner was installed to facilitate follow-on rotary coring.

The T44 Beretta is equipped with rubber tracks which allow for short travel on pavement surfaces
avoiding any damage to the surface. The T44 Beretta utilises a triple tube core barrel system operated
using a wireline drilling process. The outer barrel is rotated by the drill rods and at its lower end, carries
the coring bit. The inner barrel is mounted on a swivel so that it does not rotate during the process. The
third barrel or liner is placed within the second one to retain the core intact and to preserve as much as
possible the fabric of the drilling stratum. The core is cut by the coring bit and passes to the inner liner.
The core is brought up to the surface within the inner barrel on a small diameter wire rope or line

attached to the “overshoot” recovery tool which is then placed into a core box in order of recovery. A



drilling fluid, typically air mist or water flush is passed from the surface through hollow drill rods to the
drill bit, and is used to cool the drill bit. Temporary casing is used in some situations to support unstable
ground or to seal off fissures or voids.

It should be noted that the rotary coring can only achieve limited recovery in overburden, particularly
granular or weakly cemented strata due to the flushing medium washing away the cohesive fraction
during coring. The recovery achieved, where required is noted on the borehole logs and core
photographs are provided to allow assessment of the core recovered. The rotary borehole logs are

provided in Appendix 5 of this Report.

3.6. Surveying

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

appendices of this Report.

3.7. Groundwater/Gas Monitoring Installations

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

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

3.8. Laboratory Testing

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

Environmental testing, including the Rialta Suite consisting of Solid and Leachate testing including
Waste Acceptance Criteria (WAC), Loss on Ignition, pH and sulphate testing was carried out by the
Exova Environmental Laboratory in the UK.

Rock strength testing including Point Load (Isso) and Unconfined Compressive Strength (UCS) testing
was carried out in Trinity College Dublin’s Geotechnical Laboratory.

The results of the laboratory testing are included in Appendix 6 of this Report.

4.0 Ground Conditions
4.1. General

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

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



The sequence of strata encountered were consistent across the site and are generally comprised;
e Surfacing
e FILL/ Made Ground
e Cohesive Deposits

e Granite Bedrock

SURFACING: Tarmac or Reinforced Concrete was encountered in all the exploratory holes and was
present to a maximum depth of 0.15 to 0.3m BGL. Tarmac surfacing was present typically to a depth
of 0.05m to 0.24m BGL.

FILL/MADE GROUND: Fill deposits were encountered beneath the Surfacing and was present to a
relatively consistent depth of between 0.6m and 0.9m BGL and was typically described as Brown or
Grey sandy clayey angular to sub angular Gravel (Crushed Rock Fill). Made Ground Deposits were
encountered in TP3 and TP5 to a depth of 3.1m and 0.9m BGL respectively. These deposits were
described generally as brown or grey slightly sandy very gravelly CLAY with some cobbles and boulders
and contained occasional fragments of plastic, concrete, red brick, metal glass and plastic. The full

details of these deposits are recorded on the trial pit logs in Appendix 2.

COHESIVE DEPOSITS: Cohesive deposits were encountered beneath the Fill or Made Ground and
were described typically as firm or stiff brown, grey or dark grey sandy gravelly CLAY with occasional
cobbles and boulders. The secondary sand and gravel constituents varied across the site and with
depth, with granular lenses occasionally present in the glacial till matrix. The strength of the cohesive
deposits typically increased with depth and was firm to stiff or stiff below 1.5m BGL in the majority of
the exploratory holes with the exception of TP5 where it was noted as Firm to a depth of 3.1m BGL
above rock. These deposits had some, occasional or frequent cobble and boulder content where noted

on the exploratory hole logs.

GRANITE BEDROCK: In trial pits TP1 and TP2 weathered rock was encountered which was digable
with the JCB 3CX excavator to a depth of up to 0.8m below the top of the stratum. The trial pits were
terminated upon encountering the more competent bedrock, in which further excavation became more
difficult. This material was recovered typically as angular gravel and cobbles of Granite however there
was some variability in the fracture spacing and the ease at which the excavator could progress. Some
clay and sand were also present with the rock mass either from weathering or as infilling to fractures
which were opened upon excavation.

The rotary core boreholes recovered Granite Bedrock in each of the boreholes at depths of 1.5m to
5.5m BGL. The depth to rock varies from 1.5m BGL (79.8m OD) in BHO4 and BHO6 in the central
portion of the site and is deeper towards the north eastern portion of the site to a maximum depth of
4.7m BGL (75.6m OD) in BH10. The total core recovery is good in the granite bedrock, typically 100%
with some of the uppermost runs dropping to 80 or 90%. The SCR and RQD both are relatively poor

in the upper weathered zone, often recovered as non-intact, however both indices show an increase



with depth in each of the boreholes. The strength of the stratum varies from Extremely weak to Very
Strong as noted on the logs with some portions of the core recovered as non-intact. The weathering is
noted on the core logs and is typically distinctly weathered to partially weathered with occasional zones

of where the granite was unweathered.

4.2. Groundwater

Groundwater strikes are noted on the exploratory hole logs where they occurred and where possible
drilling was suspended for twenty minutes to allow the subsequent rise in groundwater to be recorded.
We would point out that these exploratory holes did not remain open for sufficiently long periods of time
to establish the hydrogeological regime and groundwater levels would be expected to vary with the tide,
time of year, rainfall, nearby construction and other factors. For this reason, standpipes were installed
in BHO1, BH02, BH06, BHO9 and BH10 to allow the equilibrium groundwater level to be determined.

The groundwater levels vary from a maximum of 0.7m BGL (79.45m OD) in RC09 to 4.0m BGL (78.45m
OD) in RC02. The groundwater level was not apparent in the trial pits due to the short duration of the
excavation and the impermeable nature of the cohesive deposits. The deeper response zone of the
standpipes installed in the underlying bedrock present the readings from the aquifer within the bedrock
and is likely to be confined by the boulder Clay present. The trial pits where weathered rock was
encountered typically terminated above the elevations where groundwater was encountered in the

standpipes. The groundwater monitoring is included in Appendix 7 of this Report.

4.3. Laboratory Testing

The pH and sulphate testing carried out indicate that pH results are near neutral and that the water
soluble sulphate results is low when compared to the guideline values from BRE Special Digest 1:2005.
The samples tested classify the soil as a Design Sulphate Level DS-1. The pH of the Made Ground in
TPO3 is above the normal range for the overburden at 10.65 and 10.74 at 0.0-1.0m and 2.0-3.1m BGL
respectively.

The rock testing carried out on samples recovered from the boreholes reported Unconfined
Compressive Strength (UCS) values ranging between 10.5 and 60.8 MPa while the point load testing
gave 1s50 values ranging between 0.17 to 1.99 MPa. The Isso results correlate to the UCS values using
a factor of approximately 20, giving values of 3.4 MPa and 39.8 MPa. These results correlate to the
strength descriptions ranging between of Extremely Weak to Strong and confirming the variability of
this stratum and the descriptions on the logs. The average of the UCS testing and associated correlated

values from the point loading suggest the rock is typically on the border of weak to medium strong.

A number of samples were analysed for a suite of parameters which allows for the assessment of the
sampled material in terms of total pollutant content for classification of materials as hazardous or non-
hazardous. The suite also allows for the assessment of the sampled material in terms of suitability for
placement at licenced landfills (inert, stable non-reactive, hazardous etc.). The parameter list for the

suite includes analysis of the solid samples for arsenic, barium, cadmium, chromium, copper, cyanide,



lead, nickel, mercury, zinc, speciated aliphatic and aromatic petroleum hydrocarbons, pH, sulphate,
sulphide, moisture content, soil organic matter and an asbestos screen.

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

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

While the laboratory report provides a comparison with the waste acceptance criteria limits it does not
provide a waste classification of the material sampled. The possibility for contamination, not revealed
by the testing undertaken should be borne in mind particularly where Made Ground deposits are present
or the previous site use or location indicate a risk of environmental variation. The waste classification
report is included under the cover of a sperate report by Ground Investigations Ireland.

The full laboratory report, which includes a section highlighting the waste acceptance criteria, is

included in Appendix 6.

5.0 Geotechnical Design Parameters
5.1. General

The recommendations given and opinions expressed in this report are based on the findings as detailed
in the exploratory hole records. Where an opinion is expressed on the material between exploratory
hole locations, this is for guidance only and no liability can be accepted for its accuracy. No responsibility
can be accepted for conditions which have not been revealed by the exploratory holes. Limited
information has been provided at the ground investigation stage and any designs based on the
recommendations or conclusions should be completed in accordance with the current design codes,

taking into account the variation and the specific details contained within the exploratory hole logs.

5.2. Geotechnical Design Parameters

Preliminary geotechnical design parameters for the materials encountered during the ground
investigation have been summarised in Table 1 Geotechnical Design Parameters. Both laboratory test
and SPT N results, using standard empirical relationships, have been used to determine the
geotechnical parameters of the overburden strata.

Shear strength parameters have been determined using laboratory testing and established empirical
relationships for the relevant materials. Based on the relationship published by Stroud, the correlation
of Cu = f1 x N is used to estimate the undrained shear strength of the cohesive deposits, where f1 is

determined using a correlation with the plasticity index.



The shear strength parameters from the granular stratum are provided using the effective shear
strength parameters determined from the uncorrected SPT N values after Peck et al reported by
Tomlinson Foundation Design and Construction 7th Ed. (2001).

A range is provided for the compressibility parameter mv based on correlations with the SPT N value
based on the relationship published by Stroud, the correlation of My = 1/(f2 x N) where f2is determined

using a correlation with the plasticity index.



Table 1 Recommended Geotechnical Parameters based on Gll Gl Data

] . Effective Strength . , Co-efficient of
Bulk Density DPH SPT ‘N’ Undrained Shear Parameters Pmsspn s Compressibility
Stratum (KN/m3) Blow count Correlated Strength C, i : Ratio
(kN/m2) Cohesion [0} v (Vu) my
¢’ (kN/m?) degrees (m?/MN)
Granular Made 18 — 22%1 1-10 1-20 n/a - 28— 30 0.1-0.3 n/a
Ground Deposits
Cohesive Made 16 — 20%1 1-10 1-20 5 — 100*2 0 25 - 30 0.2 (0.5) 0.1-1.5
Ground Deposits
Soft Cohesive 16 — 20 1-3 1-8 5 - 40%2 0-1 25 - 28 0.2 (0.5) 0.1-1.5%
Deposits
Firm Cohesive 18 — 20! 4-75 8-15 40 - 75%2 0-3 28 — 30 0.2 (0.5) 0.1-0.3%
Deposits
Stiff Cohesive 20 - 221 75-25 15- 50 75 - 15072 0-5 28 - 33 0.2 (0.5) 0.05-0.1%
Deposits
Loose Granular 16 — 18 1-5 1-10 n/a n/a 28 —30 * 0.1-0.3 n/a
Deposits?
Medium Dense 18 — 211 5-15 10- 30 n/a n/a 3036 01-0.3 n/a
Granular
Deposits?
Dense Granular 20 — 231 15 - 25+ 30 - 50+ n/a n/a 35-40" 0.1-0.3 n/a
Deposits

*1 Values for bulk density assumed

*2 Based on correlated SPT N values

*3 Based on cor