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1.2

1.2.1

INTRODUCTION

PROPOSED DEVELOPMENT

This Environmental Impact Assessment (EIS) has been prepared on behalf of
Microsoft Ireland Operations Ltd (MI) to accompany an application to South Dublin
County Council (SDCC) for a Data Server Centre facility at a greenfield site in
Grange Castle International Business Park, Clondalkin, Co Dublin. The location of
the development is shown on Figure 1.1.

In July 2013, an application for planning permission for a 35.2MW data server centre
facility was submitted to SDCC. The application (which included an EIS) was granted
permission by SDCC (Ref SD13A/0143) on 9th September 2013 subject to a number
of conditions.

At the request of MI, this EIS has been prepared to accompany a planning
application for an amended Data Server Facility at the same greenfield site in
Grange Castle International Business Park. The proposed development is essentially
the same as the development applied for in July 2013 other than a change to the
final floor level of the development. The modifications to the approved SD13A/0143
proposed here are done for reasons of efficiency in construction and reduction in the
quantity of excavated material from the site. The entire Data Centre development will
now be constructed on a base level of 71m OD (rather than 69m OD as was applied
for in July 2013). This EIS and the various chapters contained within it have been
revised to account for this change. Other minor amendments (mostly arising from the
conditions of the permission granted in September 2013) have also been assessed
and included as appropriate.

CONTEXT
Legislative Requirements

The requirement for Environmental Impact Assessment (EIA) for certain types and
scales of development is set out in the EIA directives (85/226/EEC, 97/11EC and
2003/35/EC) and for current purposes is given effect in Ireland by the Planning and
Development Act, 2000 as amended and the Planning and Development Regulations
2001-2012.

Schedule 5 of the Planning and Development Regulations stipulates the type and
classes of development for which an EIS is required. Part 2 of Schedule 5 states that
an EIS is required for certain Infrastructure Projects including 10(a) Industrial Estate
development projects where the area of the proposed development exceeds 15
hectares. The proposed development has a site area of in excess of 29.84 hectares
and an EIS is therefore required on that basis.

There is a provision in the Part 2 of Schedule 5 where EIS is required for changes or
extensions to developments, however given the nature of the proposed amendments
to the facility, this is not considered applicable in this case.

This EIS has been prepared in the Direct Format Structure as set down in the
“Guidelines on Information to be Contained in an EIS” produced by the
Environmental Protection Agency (March 2002). In general the EIS follows the
framework presented in the EPA “Advice Notes on Current Practice in the
Preparation of Environmental Impact Statements” (September 2003).
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1.2.2 Need for the Development

1.3

Between 2007 and September 2013 MI were granted planning permission for the
construction of four data centres at Grange Castle International Business Park.
Construction of the first data centre referred to as DUB03 was completed in 2008.
The existing data centres are commonly referenced as Data Centre DUB03, DUB04
and DUBO5 respectively. DUBO5 is currently under construction. No construction
works have yet been completed at DUBOG (i.e. the proposed development).

These facilities were designed to meet MI's data centre server requirements based
on projections completed in 2007. Since that time the demand for online services has
expanded exponentially and the proposed Data Centre (referenced as DUBO6
henceforth) is now required to allow MI meet an ever growing worldwide demand for
the services it offers over the internet.

MICROSOFT IRELAND LTD — COMPANY BACKGROUND

Microsoft was founded in Seattle Washington in 1975. Microsoft is a worldwide
leader in software, services and solutions that help people and business realise their
potential. Microsoft commenced its operations in lIreland in 1985 with a
manufacturing facility employing 100 people. The business has now grown to employ
over 1,200 full time staff and 700 on site vendor staff across a number of division
including;

EMEA Operations Centre: Established in 1985 this division is responsible for
operations, finance, billing and logistics for Microsoft’s business throughout Europe,
the Middle East and Africa.

European Product Development Centre: This centre is responsible for the
localisation of Microsoft Products into different languages for use across Europe, the
Middle East and Africa. EPDC works on a wide array of different Microsoft products
from the 2007 Microsoft Office System to Xbox 360 games, business applications
and online services such as MSN Windows Live. It is focussed on engineering
excellence from design to completion.

Sales, Marketing and Services: Microsoft’s sales, marketing and services group is
responsible for sales, marketing and services for customers throughout Ireland.

European Development Centre: Established in 2005, the EDC is a full research
and development facility undertaking projects across a range of areas. The centre
provided core technology for Windows Vista and is undertaking research across a
range of areas from security, online services and digital television.

Existing Data Centres: Microsoft’s existing data centres DUB03, DUB04 and
DUBO5 at Grange Castle Business Park provide data storage services to a wide
variety of clients. Due to ever increasing demand and the change in data handling
and software applications the demand for more online services has increased
exponentially. The increasing move of social and business life to the online or cloud
world means the current facilities are approaching their capacity ahead of the most
conservative predictions of five years ago. Demand capacity in the regions supported
by MI requires additional facilities in the region to support customers needs. Long
range capacity planning is utilised as the construction duration of such projects can
take several years.
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1.3.1 Microsoft Ireland — Environmental Principles

14

15

1.6

MI considers itself a global corporate citizen and as such seeks to develop principled
pragmatic business approaches to challenging issues including the environmental
challenges faced by society today. By working with its partners, customers,
governments and leading environmental organisations Ml brings the power of
information technology and cloud computing to bear in addressing the worlds
environmental challenges.

MI is committed to software and technology innovation that helps people and
organisations around the world address their environmental impact Microsoft intends
to;

¢ Minimize the environmental impact of its business operations and its products
o Create technology solutions that help individuals and business around the
world address their environmental impact.

CONSULTATION

A pre application consultation meeting was conducted with representatives of SDCC
on 12th December 2013 as part of the preparation of this application. As the
proposed development is broadly similar to that applied for in July 2013, limited
consultation with other statutory bodies (consulted in early 2013 regarding
SD13A/0143) was completed as part of this latest application. The Department of
Defence were consulted again, in relation to Casement Aerodrome flight paths and
Inner Zone limits in December 2013. A copy of the correspondence is included in
Appendix 1.1.

CONTRIBUTORS TO THE EIS

Table 1 below presents the EIS project team. The majority of the team is comprised
of specialists at AWN supported with input from the project team including RKD
Architects and Ethos Engineering as well as a number of external specialists for
landscape, traffic, archaeology and ecological consultancy services.

Chapter 1 Introduction - AWN Consulting
Chapter 2 Description of Proposed Development AWN/RKD/Ethos
Chapter 3 Planning and Development Context AWN Consulting

Chapter 4 Alternatives - AWN Consulting
Chapter 5 Human Beings - AWN Consulting
Chapter 6 Soils and Geology - AWN Consulting
Chapter 7 Water - AWN Consulting
Chapter 8 Flora and Fauna - Moore Group

Chapter 9 Air Quality and Climate - AWN Consulting
Chapter 10 Noise and Vibration - AWN Consulting
Chapter 11 Landscape and Visual - Brady Shipman Martin
Chapter 12 Cultural Heritage - CRDS Ltd

Chapter 13 Traffic - Roughan & O’Donovan
Chapter 14 Material Assets - AWN Consulting
Chapter 15 Interactions - AWN Consulting

DIFFICULTIES IN COMPILING THE SPECIFIED INFORMATION
There were no significant difficulties in completing the Environmental Impact
Statement. (Any minor difficulties are presented in each of the respective chapters).
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It should be noted that a cumulative assessment of the impact of the proposed
Grifols Worldwide Ltd development to the north of the site, particularly in terms of air
emissions, could not be conducted as part of this EIS. Insufficient air modelling
information was available to the project team. It is understood that the proposed
development is primarily a warehouse for the storage and packaging of bio-
pharmaceuticals and as such is expected to generate minor air and other emissions.

1.7 REFERENCES

e Environmental Protection Agency (2002) Guidelines on the Information to be
contained in Environmental Impact Statements

¢ Environmental Protection Agency (2003) Advice Notes on Current Practice in the
Preparation of Environmental Impact Statements.

e The European Communities Environmental Impact Assessment (Amendment)
Regulations 1999,SI No 93 of 1999

¢ Planning and Development Regulations 2001, S.I. No. 600 of 2001.
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David Mcdermott

From: David Mcdermott

Sent: 17 December 2013 10:39

To: Info

Subject: FW: Casement Aerodrome Helicopter Training Paths
Attachments: A-B-08P - Site Plan.pdf; A-B-09P - DOD Sections.pdf

From: Patrick Carney [mailto:pcarney@rkd.ie]

Sent: 17 December 2013 08:52

To: aircorpops@defenceforce.ie

Cc: David Mcdermott; Elaine Gillespie; Sean Hogan

Subject: Re: Casement Aerodrome Helicopter Training Paths

FAO Capt. Farrell and Comdt. Martin

Gentlemen

Further to the mail below SDCC granted permission for the development under Application Number SD13A/0143,
however further to our recent phone calls to your office we have been instructed to make a modification to the
Approved scheme, this modification being the raising of the entire scheme by 2M in height. As explained none of
the relationships of the Approved have been altered merely the entire has been raised by 2M to reduce the quantity
of digging on site that was intended to give one level floor finish for the entire site.

This modification does raise the proposed flue OD from 93.850 to 95.850.

This represents a raise of 2M from the Approved flue height to the New Proposed Ordenance Datum of 95.850, all
still being below the cones and flight path but still on the perimeter of the helicopter training zone.

The attached drawings A-B-08P (site plan showing Casement Inner Zone Limit) and A-B-09P (Showing Casement
Inner Zone limit in sections) are attached to this mail and will be enclosed with the Planning Application being
lodged with South Dublin County Council this Thursday the 19th of December.

As noted this modification is to avoid the excess dig on the site and by consequence allow for the project to have
less of an environmental impact.

As stated in our phone call to your office we are available at anytime to review and discuss this modification either
prior to the 19th or anytime thereafter during the five week appraisal by SDCC.

Regards and Thanks

Patrick P Carney MRIAI
RKD Architects

Mob +353 87 4169200
Sent from Windows Mail
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2.1

2.2
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DESCRIPTION OF THE PROPOSED DEVELOPMENT
INTRODUCTION

This section of the EIS has been prepared by AWN Consulting with input from the
project team. The section describes the nature of the proposed development in
accordance with the requirements of the relevant EIA legislation and guidance on
preparation and content of EIS.

CHARACTERISTICS OF THE SITE
The Existing Site

The proposed Data Centre development is to be located on a greenfield site at
Grange Castle International Business Park, Clondalkin, Co Dublin. Infrastructure for
the industrial estate was constructed a number of years ago, with the roads and
services constructed in the late 1990’s.

The site is located between the N4 and N7 national primary roads and is served by a
good road network including the regional roads R120, R134 and R136 (The Grange
Castle Road) and the road network through the business park.

The site (29.84 ha.) is currently under grass and arable crop and comprises a
number of fields bound by hedgerows, treelines and ditches, albeit having been
zoned for Technology Park since the early 2000’s. A tributary of the River Griffeen
passes along the western edge of the site. The site is relatively flat though there is a
slight fall of approximately 7m from east to west.

The site is currently accessed from the north east or north west via the roundabouts
on the Grange Castle Business Park Road to the east or west. A new link road is
currently under construction along the northern boundary of the proposed
development site. This will link up the two roundabouts to the north east and north
west of the site. (See Figure 1.1). It is anticipated that this will be completed in March
2014

Most of the surrounding lands within the business park are occupied by industrial
campuses including pharmaceutical, data centre and food manufacturing uses. Pfizer
Irelands campus is located to the east, Kilcarbury Business Park is located to the
south, Microsoft's existing DUB03-DUBO5 campuses are located to the west as well
as Takeda Ireland and Aryzta (IAWS, Cuisine De France) facilities to the south west
and west respectively. Ballybane "Footgolf’ course borders the site to the west. Two
further undeveloped greenfield sites under SDCC control are located to the south
around Kilcarbury Business Park. A portion of the site directly north of the proposed
development has recently been granted permission for another industrial
development (Grifols Worldwide Operations Ltd — please refer to Chapter 3 for
further details). The Grange Castle protected archaeological site is located slightly
further north.

Dwellings in the area immediately around the site are sparse and largely limited to
one off houses along the regional roads to the south. Grange Castle golf club and
other industrial business parks are located further south.
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2.3

PROPOSED DEVELOPMENT

Microsoft intends to develop a 35.2MW Data Centre, in two phases, to help the
company meet the growing global demand for services it offers over the internet. The
facility will store, manage and distribute information to individuals, businesses and
organisations.

The facility (c.35,000m? in total) will consist of the following primary aspects;
e .13,136m? of Data Server Rooms ( 8 “Colos” approximately 1,642 m? each),
e .8,552m* of associated Electrical Plant Rooms (one for each Colo
approximately 1069m? each) for equipment to maintain the temperature,
humidity and power supply required to run the facility,
e .2,464m? of Plant, Electrics and MDF (Main Distribution Frame) Rooms (for
telecommunication of data)
e c.1,272.46m? of Maintenance and Storage space (storage of spares and
components)
e ¢.1,150m? Administration Building including Offices and Canteen including;
o ¢.50.7m?Security and Facility Operations Centres
o €.214.5m? Remote Monitoring Centre (monitoring of other EMEA data
centre functions)
e Associated circulation space, WC rooms, stair wells etc

Ancillary infrastructure will include;
e ESB Substation Transformer (temporary and permanent)
Road Network and Parking (156 spaces in total)
Drainage Infrastructure
Sprinkler Tank for fire suppression etc (670m® and pump room
Back Up Generators (c.3 per Colo) and 1 No. Diesel Belly Tanks per
generator (12m?*each) to the underside of the Generator sets.
e Perimeter Berms and Landscaping
e Security Entrance and security fencing

The location of the facility is shown on Figure 2.1. The layout of the facility (and the
area of application) is shown on the planning drawings accompanying the EIS.
Various views of the proposed facility are shown on Figures 2.2, 2.3 and 2.4. The
total site area is 29.84 ha.

The proposed development will be constructed in two phases. (Phases 1 and 2 will
comprise 4 Colos and related infrastructure each). Subject to the outcome of the
planning application, it is intended that construction of Phase 1 of the development
will start in mid April 2014. A commencement date for Phase 2 has not yet been
scheduled. Nevertheless all potential impacts associated with Phase 2 have been
assessed and discussed in this Environmental Impact Statement to ensure the
cumulative impacts of the future development are fully assessed from the outset.
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2.3.1 Facility Process

Colos

A data centre is a centralised computer server system designed to provide
information storage, management and distribution functions to individuals businesses
and organisations. With ever increasing levels of online activity and ever larger
volumes of data, the global demand for data storage is increasing rapidly. The
proposed facility will enable Microsoft to meet this demand

The facility will be connected to its customers via the available fibre
telecommunications network. The facility will enable Microsoft to provide a wide
variety of services to its customers not just in Ireland but across the globe.

The Data Centre when completed will house 8 “Colos” (Colocation facility to give
them their proper name) which will allow individuals, business’ or organisations store
their information at a secure and reliable facility off their premises for minimal cost
and complexity compared to the traditional forms of in house data storage systems.
Data Centres are typically constructed on a relatively large scale compared to other
forms of industry which results in significant benefits in terms of economies of scale.

Colo systems have;
¢ much higher reliability with built in redundancy systems,
e 24/7 monitoring of the facility and its systems by staff,
e lower network latency and higher bandwidth at lower cost,
e specialist network and facilities engineers typically not viably employed by
individuals, businesses or organisations.

The COLQ’s are conditioned utilising outside air, via roof mounted air handling units.
Conditions in Ireland are conducive to this free cooling strategy, which essentially
moves outside air across the servers to cool and then exhaust the higher
temperature air to atmosphere.

There are small areas in the building which require cooling, i.e. the MDF Rooms, but
the majority of the building is serviced by outside air cooling.

The COLO’s equipment, including servers and the air handling plant to condition the
space requires power to maintain the server availability and correct environment.

Electrical Plant Rooms
Each Colo is supported by a dedicated electrical plant room, which provides the
necessary power to ensure the Colos operate optimally at all times.

Administration Building

The staff at the proposed facility will largely be housed at the 1,150m? administration
system to be located along the eastern edge of the plant. The admin building
comprises the following main components;

Reception Areas

General Office Areas for staff and management

Canteen & Sanitary Facilities

Conference Rooms

Security Operations

Facility Operations

Remote Monitoring Centre
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2.4

Please note; The Remote Monitoring Centre has been included at the proposed
development to centralise the monitoring of MI’'s Data Centres throughout Europe,
Middle East and Africa (EMEA). This is a very important component part of the
proposed development, servicing an international need for Ml. The RMC requires a
permanent staff of ¢.50, altogether separate from the main Data server function of
the proposed development.

Drainage Systems

All site drainage will be served by the existing foul and storm water drainage systems
within the Business Park. The site storm water drainage system will pass through an
interceptor before passing to the main storm drainage system located along the road
network which connects to the main attenuation pond for the business park. A shut
off valve and related monitoring system is in place on the surface water discharge so
that site discharges can be shut off in the event of a fire. (Further detail of the
proposed storm drainage system is included in Chapter 7 of the EIS).

Foul drainage will be collected from site (admin and canteen building etc) and
discharged to the local foul drainage network which ultimately discharges to
Ringsend WWTP.

Power Supply

The proposed facility has a critical electrical load of 35.2MW and this will be provided
from the local supply network by ESB Ireland. A new ESB 110kV substation and
associated 110kV/20kV transformer compound is to be constructed on site.

The primary power requirements of the development are to run the banks of servers
in the Colo units and air-handling units to control temperature and humidity within the
building. A back up power supply to the facility will be provided in the form of
generators which will start automatically in the event that the primary power source to
the facility fails. The generators will run on diesel supplied from storage tanks to be
located directly beneath each generator. It is considered that these generators will be
rarely used.

Utilities
In addition to the infrastructure above in terms of power and drainage systems, the
following additional infrastructure will also be completed,;

e 1 x670m? Sprinkler Water Tanks and associated pump house
e 28 x 12m° double bunded belly diesel tanks

STAFFING & PARKING

It is proposed that ¢.148 staff will be employed at the facility. The facility will operate
on a three 8 hour shift basis. Working hours are expected to be 24 hours a day 7
days a week. Approximately 120 staff will be employed and located at the
Administration building (general admin, management, sales etc (54), remote
monitoring centre (51), facility operations (8) and security(5)) with a further ¢.30 staff
employed in the maintenance and operation of the facility. It is anticipated that a high
volume of “transient” workers (including maintenance and other process specialists)
will also attend site on a daily basis. Parking of ¢.147 spaces and 9 accessible
spaces has been provided to ensure plenty of parking for all staff and visitors.
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2.5

251

2.5.2

DESCRIPTION OF PROCESS INPUTS AND OUTPUTS

The primary inputs to the proposed development are power, water and diesel fuel
(for emergency generators as and when required). The main outputs are waste air,
water and emissions from the stacks (when the generators are in operation).

Inputs

Power

As outlined above the facility has been designed to be completed over 2 phases —
these phases directly relate to the power consumption of each individual phase.
Phases 1 and 2 will each require 17.6 MW of critical power each. This power will be
sourced via the new substation and transformer compound to be located in the north
west of the site from the National Grid.

Water

The facility when complete (i.e. Phases 1 and 2) will have an estimated water
demand of c.10m%day. This water is required for cleaning, general potable supply for
drinking and sanitary facilities. South Dublin County Council have confirmed that
sufficient water is readily available from SDCC supplies for the facility.

Fuel

In the event of a loss of power supply i.e. power blackout, emergency generators are
designed to automatically activate and provide power to the plant. The generators
will be supplied by diesel. Each generator will be supplied by a 12m? diesel tank,
located directly beneath the generators.

Outputs

Air

One of the primary outputs from the facility will be excess air which is removed
continually by motorised fans in the AHU system. It is estimated that approximately
2,520m%/s (8 No. COLO’s) of warm air will be emitted by the facility. The utilisation of
outside air is the most efficient means of cooling and conditioning the server space. It
is considered that this is more efficient as a collective treatment as opposed to the
maintenance of existing non-efficient individual data centres operated by standalone
companies — hence the push for colocation data centres or Colo’s.

As part of the development of the project, MI considered the offload/reuse/exchange
of waste heat with neighbouring industrial facilities or other potential users within the
environs of the business park. However at the time of preparation of the EIS no
feasible outlet could be found. Nevertheless MI will continue to assess options for
this in future.

Water

The facility will generate waste water in terms of both storm water and foul water.
Storm water i.e. rain water run off will be collected in site storm water drainage from
roofs and yards and discharged to the existing SDCC storm water mains and grange
Castle Business Park attenuation system. The facility design includes interceptor
system to ensure the quality of storm water discharge is controlled prior to
attenuation. Shut off valves are in place on the discharge from the attenuation
system to ensure any non conforming discharges are stopped.
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2.6

2.7

Foul water will be generated from sanitary facilities. For ¢.150 people, based on a
typical 8 hour working day this is estimated at a conservative 50 PE (population
equivalent). This water will be discharged to public foul sewer. Further detail in
relation to water emissions is presented in Chapter 7 Water.

There are no proposed process water emissions.

Emissions from the Generator Stacks

As outlined above it is anticipated that the back up generators will rarely be used
however, they will be maintained for emergency readiness by being tested once a
month i.ie each generator will be turned on for a period of one hour per month to
maintain operational readiness, when required waste exhaust gases will be vented to
air via 25m stacks along the northern and southern edge of the building. An
assessment of the impact of these emissions in presented in Chapter 9 Air Quality
and Climate.

DESCRIPTION OF NATURAL RESOURCES USED
Requirements for natural resources are discussed under Section 14 Material Assets.

DESCRIPTION OF SECONDARY PROCESS/ACTIVITIES

Off Site Traffic Movements

As outlined above there will be a small increase in traffic within the industrial estate
owing to staff movements to and from the proposed development once operational.
This traffic will use the existing road network which has more than adequate
capacity. The new link road which will run directly along the northern boundary of the
proposed development will be completed in March 2015.

Security
All traffic intending on accessing the facility will approach and access the site through

the main access barriers and by-parting gate via the link road from the Grange
Castle Road. A maximum speed limit of 10km/hour will be in place on the access
road. These barrier and by-parting gates will be maintained by security personnel
24/7. Security will ensure that the procedure for accessing the facility is followed at
all times.

A record will be maintained of all personnel visiting the site including deliveries and
waste disposal. All visitors to site will be monitored and supervised at all times.

A 2.4m high palisade fence will be constructed around the perimeter of the facility.
This palisade fence will be screened from the estate roads by the placement of 1-4M
high clay berms, placed outside the SDCC service way leaves running parallel to the
estate roads. CCTV cameras will be installed at strategic locations around the facility
to ensure all approaches to the facility are adequately monitored.

Waste Management

Chapter 15 contains a description of waste management relating to the proposed
development. A detailed Operational Waste management plan will be prepared in
advance of the commencement of the activity at the site to ensure best practice is
followed in the management of waste from the proposed development.
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2.8

2.9

2.10

2.10.1

2.10.2

2.11

REGULATORY CONTROL

The proposed activity is not an EPA regulated activity and therefore there will be no
requirement for an EPA licence. A greenhouse gas emission permit (for the
temporary use of the generators) if required will be sought from the EPA as
appropriate.

DECOMMISSIONING

It is envisaged that the proposed development will have a long lifespan of 10-20
years or more. Regular maintenance and upgrading of the facility over time will
enable it to continue to meet future demands.

Upon closure it is anticipated that the facility will be suitable for re-use as would any
other industrial site. All plant and equipment would simply be decommissioned,
removed and recycled/disposed as appropriate. The costs associated with the
closure of the facility will be met by Microsoft Ireland

HEALTH AND SAFETY & SEVESO

Design and Construction Health and Safety

The facility has been designed in accordance with the Safety Health and Welfare at
Act 2005 and the Health and Safety and Welfare at Work (General Application)
Regulations Sl 299 of 2007 and associated regulations.

The plant has been designed by skilled personnel in accordance with internationally
recognised standards, design codes, legislation, good practice and experience based
on a number of similar existing facilities operated by Microsoft in Ireland and
throughout the Globe.

General Operational Health and Safety

Microsoft operates Quality, Environmental Safety and Health management system
approved to all internationally recognised quality, environmental, health and safety
systems.

Prior to start up a comprehensive set of operational procedures will be established
(based on those used at other similar facilities). This will ensure a smooth roll out of
operations at the facility.

The facility will not be a Seveso facility. The only Seveso substance stored on site
will be diesel for generators and the amounts propose do not exceed the relevant
thresholds of the Seveso directive.

CONSTRUCTION
The construction of the facility will comprise three main stages, namely;

e Initial site preparation works

e Building construction

e Commissioning
In terms of the overall development (i.e. both phases of the project to a total of
35.2MW plant), it is proposed that the majority of site preparation works will be
completed prior to Phase 1 with lesser site preparation required for the latter phase.
A brief description of the construction works proposed for Phase 1 is set out below.
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2111

2.11.2

2.11.3

Working Hours

It is anticipated that the construction of the facility will be completed during normal
construction hours i.e. 8am to 6pm Monday to Friday. However it is possible that the
contractor may wish to carry out certain operations outside these hours i.e. half days
on Saturday or evening hours during long summer days etc. Such occurrences will
be kept to a minimum and take place over a short timeframe and as such are unlikely
to cause excessive disturbance.

Site Preparation

The primary activities required during site preparation will be establishment of an
access road, the contractors’ compound, site clearance (of vegetation etc.) and
cutting and filling of various parts of the site to provide the necessary base level for
construction. Fill material required to raise the site to its final foundation level will be
imported as required.

It is proposed to locate the construction compound in the south western portion of the
site as shown on the planning drawings accompanying the EIS. The compound will
provide office, portable sanitary facilities, equipment storage, parking etc for
contractors for the duration of the works. The construction compound will be fenced
off for health and safety reasons so that access is restricted to authorised personnel
only.

Other works required will include surveying and setting out for structures, protection
of agreed hedgerows, rerouting of services and setting up of the construction site
with fencing, site compounds etc.

In advance of site preparation, a strategy will be developed in order to efficiently
move material arising from excavations to locations where landscaped berms are
required around the facility. The sequence will start with clearance of the critical
areas including the site access routes, contractor’'s compound etc. A combination of
bulldozer, excavators, trucks and other soil shifting plant will then commence the
main site vegetation clearance and cutting and filling aspect.

Noise, Vibration and Dust Nuisance Prevention

With regard to construction activities, reference will be made to BS5228: Noise
control on construction and open sites, which offers detailed guidance on the control
of noise and vibration from demolition and construction activities. Various mitigation
measures can be considered and applied during the construction of the proposed
development, such as:

° limiting the hours during which site activities are likely to create high levels of
noise are permitted, e.g. soil excavations;

o establishing channels of communication between the contractor/developer,
Local Authority and residents;

° appointing a site representative responsible for matters relating to noise, and;

° monitoring typical levels of noise during critical periods and at sensitive
locations.

Furthermore, it is envisaged that a variety of practicable noise control measures will
be employed. These may include:

. selection of plant with low inherent potential for generation of noise;
o erection of barriers as necessary around items such as generators or high
duty compressors, and,;
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. siting of noisy plant as far away from sensitive properties as permitted by site
constraints.

The potential for dust to be emitted depends on the type of construction activity being
carried out in conjunction with environmental factors including levels of rainfall, wind
speeds and wind direction. The potential for impact from dust depends on the
distance to potentially sensitive locations and whether the wind can carry the dust to
these locations. The majority of dust produced will be deposited close to the
generated source.

In order to ensure that no dust nuisance occurs, a series of measures will be
implemented.

¢ Hard surface roads will be swept to remove mud and aggregate materials
from their surface while any unsurfaced roads will be restricted to essential
site traffic only.

e If required, any area/road that has the potential to give rise to fugitive dust will
be regularly watered, as appropriate, during dry and/or windy conditions.

o Vehicles using site roads will have their speed restricted, and this speed
restriction must be enforced rigidly. Indeed, on any un-surfaced site road, this
will be 15-20 kph, and on hard surfaced roads as site management dictates.

e In dry conditions vehicles delivering material with dust potential (soil,
aggregates) will be enclosed or covered with tarpaulin at all times to restrict
the escape of dust.

¢ Wheel washing facilities will be provided for vehicles exiting the site in order
to ensure that mud and other wastes are not tracked onto public roads.

o Public roads outside the site will be regularly inspected for cleanliness, and
cleaned as necessary.

e At all times, these procedures will be strictly monitored and assessed. In the
event of dust emissions occurring outside the site boundary, movements of
materials likely to raise dust would be curtailed and satisfactory procedures
implemented to rectify the problem before the resumption of construction
operations.

2.11.4 Water Discharges

Welfare facilities will be provided for the contractors on site during the construction
works. These facilities may be connected to the existing foul drainage system on site
or portable sanitary facilities will be provided.

Any surface water run-off collecting in excavations will be pumped from the
excavation and treated by use of suitably sized grit chambers and a 3 chamber Class
| hydrocarbon interceptor prior to discharge to the Local Authority surface water
drainage network in compliance with the requirements outlined in the Water Chapter
of this EIS. See Chapter 7.0 for a full description of mitigation measures proposed.
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2.11.5

2.11.6

Material Sourcing, Transportation and Storage

Materials

Key materials will include steel, concrete, glass, composite cladding, piping, electrical
cabling, process equipment and architectural finishes. A ‘Just In Time’ delivery
system will operate to minimise storage of materials on site.

Sourcing
Where possible it is proposed to source general construction materials from the
Dublin area to minimize transportation distances.

Storage

Aggregate materials such as sands and gravels will be stored in clearly marked
receptacles within a secure compound area to prevent contamination. Liquid
materials will be stored within temporary bunded areas, doubled skinned tanks or
bunded containers (all bunds will conform to standard bunding specifications -
BS8007-1987) to prevent spillage.

Transportation

Construction materials will be brought to site by road. Construction materials will be
transported in clean vehicles. Lorries/trucks will be properly enclosed or covered
during transportation of friable construction materials and spoil to prevent the escape
material along the public roadway.

Building Construction Works

Once site preparation is completed, building construction will take approximately 18-
24 months. The total peak construction population on site will be ¢.400 staff with an
average of 250 persons for the duration. Site staff will include management,
engineers, construction crews, supervisors and indirect staff.

Foundations and Structure

Following the completion of site levelling, all structures will require deep concrete pad
foundations. Geotechnical investigations completed in May 2013 indicate that the
eastern portion of the proposed site has a very shallow rock profile. Building
structures will comprise structural steel frames with concrete floors on metal decks.

Cut and Fill

It is envisaged that all spoil generated during site preparation will be re-used in the
landscaping and levelling of the site where possible. As a worst case scenario i.e.
construction during a period of extended poor weather, a maximum of 30-40,000m?
may require removal.

Contractors will be required to submit and adhere to a method statement indicating
the extent of the areas likely to be affected and demonstrating that this is the
minimum disturbance necessary to achieve the required works.

Where stripping occurs, the resulting excavated fractions will be separated into
subsoil and topsoil stockpiles. Temporary storage of spoil will be managed to prevent
accidental release of dust and uncontrolled surface water run-off which may contain
sediment etc.

Waste Management
Chapter 15 contains a detailed description of waste management relating to
construction of the proposed development. A detailed Construction and Demolition
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2.11.7

2.11.8

Waste management plan will be prepared in advance of the works to ensure best
practice is followed in the management of waste from the proposed development.

Power Supply

Though a permanent ancillary 100kV/20kV transformer compound is to be located
within the proposed development site, it is likely that this will not be in place at the
outset of construction works. A temporary ESB MV substation and temporary switch
room will be required and this will be established in the north western portion of the
site. It will be maintained for the duration of construction, and beyond as required, to
enable commissioning works (set out below) until the permanent substation becomes
operational.

Building Envelopes and Finishes

The construction of the walls and roof of buildings will closely follow the completion of
structures. Early completion of building envelopes allows the next stage of
construction to be completed without delay i.e. building finishes, equipment
installation including mechanical and electrical instrumentation, controls etc The
outer finishing of the building envelope will be comprise a combination of glass and
painted metal cladding, similar in quality and sympathetic in colour to the other
buildings in the business park.

Roads, Services and Landscaping

The internal road system will initially be comprised of hard cored material, rolled and
compacted sufficiently to support initial construction including civil/structural sub
grade works.

An extensive programme of soft and hard landscaping will be undertaken in stages
throughout construction works. An early phase of landscape planting will be
undertaken following the initial cut and filling works to include planting of trees in
selected sensitive areas. Early growth and development in these areas will promote
a good screening of construction works into operational phase.

Commissioning Phase

Once the physical structures are in place, specialist contractors will be mobilised by
Microsoft to complete the commissioning of the Colos and related plant.
Commissioning is expected to take several months with Phase 1 being completed in
mid-late 2015 at the earliest. As the construction phase will be complete prior to
commissioning, site construction staff will be demobilised subject to the scheduling of
Phase 2 construction works. Any hard landscaping and final soft landscaping will be
completed.

Construction Schedule

As outlined above this application is for Phase 1 only. Phase 2 has not yet been
scheduled. A summary of the proposed target dates (earliest possible dates) for
Phase 1 are set out below.

e Application for Planning Permission - December 2013

Commence Site Construction works (subject to planning permission) — Mid
April 2014

Complete Construction Works — September 2015

Commence Commissioning Works — June 2015

Complete Commissioning of Colo 1 - End Q3 2015

Complete Commissioning of Colos 2-4 - End 2015
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2.11.9 Construction Impacts

Each of the following EIS chapters (Chapters 3- 15) include an assessment of the
potential impact of construction works on their individual environmental aspect and
set out the relevant mitigation measures relating to that aspects. It is proposed that a
Construction Environmental Management Plan be put in place by contractors to
minimise the impact of all aspects of the construction works on the local
environment. The CEMP will include emergency response procedures in the event of
a spill, leak, fire or other environmental incident related to construction.

The primary impacts from construction are anticipated to include;

e Temporary impacts on the soils and geology of the site during construction
i.e. some loss of protection of the underlying aquifer to contaminants during
construction.

e Effects on the road network of the industrial estate and its environs due to
construction workers and other staff attending site during preparation,
construction and commissioning phases

o Impacts on the flora and fauna of the site i.e. removal of hedgerows and
treelines for construction resulting in loss of habitat (minimised where
possible)

e Impacts on the surface water network on site due to realignment of drainage
systems

e Impacts on Human Beings in terms of nuisances relating to the air quality of
the environs due to dust and other particulate matter generated from
excavation works and impacts on the noise environment due to plant and
equipment involved in construction. There is the potential for vibration
impacts associated with rock breaking etc

Mitigation measures to address each of these potential impacts are presented in
each individual EIS chapter.

At the time of production of this EIS, it is noted that a number of other construction
projects are likely to occur on neighbouring sites at Grange Castle during 2014/2015.
While these may occur during a similar timeframe as the proposed development, it is
anticipated that the mitigation measures proposed above and for each of these
projects will ensure no significant cumulative impact from the projects occurring
within the estate at similar times.
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PLANNING AND DEVELOPMENT CONTEXT AWN Consulting Limited

3.0

3.1

3.2

PLANNING AND DEVELOPMENT CONTEXT

INTRODUCTION
This chapter describes the proposed development within the context of the relevant
South Dublin County Council planning policy.

The Planning and Development Framework with which the development complies is
defined by the:

e South Dublin County Council Development Plan 2010-2016

¢ Grange Castle Master Plan

e Grange Castle Local Area Plan

The following sections describe how the proposed development is in compliance with
the stated and statutory requirements of South Dublin County Council with respect to
planning and sustainable development.

SOUTH COUNTY DUBLIN DEVELOPMENT PLAN 2010-2016

The plan covers the administrative area of South County Dublin, which is 223 sq. Km
in extent and is located approximately 16 Km south-west of the city-centre. The
county extends from the Dublin Mountains to the River Liffey and includes Brittas,
Clondalkin, Edmonstown, Lucan, Newcastle, Palmerstown, Rathcoole, Rathfarnham,
Rockpool, Saggart, Tallaght and Templeogue.

Zoning

The proposed development is to be located within an area zoned EP2 (Enterprise
Priority 2 Lands) with the stated aim of;

“To facilitate opportunities for high end manufacturing R&D facilities and light industry
employment and related uses in industrial areas and business parks.”

EP2 zoned areas are established economic industrial areas running essentially in an
arc northwards from Citywest to Grange Castle.

Employment

It is the policy of the Council to facilitate economic development and the growth of
employment in the county through support for objectives which promote economic,
social, and cultural development and in assisting the provision of employment
opportunities for all.

Specifically the development plan sets out South Dublin County Council’s policies
and obijectives to;

“Provide for the future well being of the residents of the County by facilitating
economic development and the growth of employment opportunities in all sectors in
accordance with the principles of sustainable development.”
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Specifically in relation to Grange Castle SDCC state;

“The Council supports commercial and business development both indirectly by
providing essential infrastructure and services, and directly by the provision of
serviced and zoned lands. Grange Castle Business Park is considered one of the
four parks nationally that is suitable for large scale Foreign Direct Investment
(EDD). To counteract global competition, particularly from Eastern Europe and Asia
where there are lower labour and service costs, Grange Castle Business Park
markets itself based on its strategic location and the quality of service that the
Council and the Facilities Management Company can offer a client company. Grange
Castle Business Park and the surrounding area were identified as an ideal location
for the development of a “free trading zone” to cluster mega data centres which
would support international innovation and R&D centres. These were a core
component of the successful submission to ‘Your Country Your Call’ as part of the
Data lIsland Strategy. The Council also played an active role in facilitating the
establishment of two other data centres in Profile Park which is adjacent to Grange
Castle Business Park. “

Industry and Commerce

In particular with respect to industries and commerce, the plan contains specific
policies and objectives which aim to ‘ensure the orderly and sustainable development
of the county through the setting out of zoning objectives for a variety of uses’.

The area in which the proposed site is located lies within the functional area of South
Dublin County Council. Under the Councils Development Plan, a variety of land use
objectives are established for the area including specific location objectives for
Grange Castle International Business Park. These objectives include providing for
high quality developments, which are entirely appropriate to and fully compatible with
the development of the Grange Castle Business Park.

Economic Clusters and Corridors are geographic concentrations of competing,
complementary or interdependent firms and industries that may do business with
each other and or have common needs for talent, technology and infrastructure and
rely on the services of other cluster firms in the operation of their business.

Grange Castle and Citywest (Existing Established Industrial Areas) are cited as two
particularly important areas for the creation of a cluster of high end economic
development based around Foreign Direct Investment manufacturing and support
industries. The positive characteristics of these areas is the availability of large plot
sizes, infrastructures and heavily landscape corporate park models.

Environment and Conservation

In relation to the environment, the plan aims to ‘provide a leadership role in relation to
the control of air quality, noise and light pollution; and the sustainable management
of waste through the council’s own policy having regard to the European, National
and Regional policies and implementation of solutions on waste minimisation, re-use
and recycling so as to limit the financial and climatic impacts of waste disposal’.

The main points included in the strategy of the council for the development of
Environmental Services in the County during the period of this plan are summarised
below;
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3.3

3.4

¢ Conform to EU and National Waste Strategy in all matters relating to waste in
the county.

e Purse solutions to achieve waste minimisation and re-use and recycle in line
with the waste management hierarchy.
Apply the ‘polluter pays’ policy.

e Cooperate with other agencies both private and public to coordinate waste
management efforts.

e Encourage recycling of construction and demolition waste and recognise it's
resource potential.
Promote public education and awareness of environmental issues.

e Reduce the effects of air, noise and light pollution on environmental amenity.

SUSTAINABLE DEVELOPMENT

‘Sustainable Development — A Strategy for Ireland’ was published by the Department
of the Environment in 1997. It provides analysis and a framework to ensure that
development is undertaken in a sustainable manner. The strategy recognises that a
considerable proportion of the industrial base in Ireland is made up of multi-nationals
and these companies operate to high environmental standards.

The strategy aims to ensure that development is carried out sustainably and in an
environmentally sound manner which includes; optimisation of natural resources,
minimisation of waste, safe and sparing use of chemicals and the application of clean
technology.

PLANNING PERMISSIONS

A number of Planning Applications have been made in Grange Castle Business Park
in the last five years within the vicinity of the proposed development. These include
applications by Microsoft, the neighbouring Takeda, IAWS (Aryzsta) facilties and the
ESB. As part of the proposed development, account has been taken of planned
developments in the area, as well as existing local land uses.

As referred to in Chapter 1, Ml made an application for permission for a similar single
storey data centre development at the site of the proposed development in July
2013. The facility was granted permission in September 2013.

Table 3.1 Recent Planning Applications to SDCC (search conducted 4/12/13)

South Dublin
County Council

Plannlqg Development Description Location of Development Decision Date
Application
Reference No.
& Applicant
SD13A/0186 Construction of a warehouse, Grange Castle Business Granted 1° November 2013
Grifols distribution, packaging and Park, Dublin 22
Worldwide logistics over two floors with a 3

Operations Ltd

storey administration and
laboratory building

(North of Business Park)

SD13A/0143
Microsoft Ireland
Operations Ltd

Construction of a single storey
data centre with plant at roof
level which comprises the
following uses; office, computer
and associated support areas,
electrical component rooms,
plant and associated equipment
and new three string 110Kv
transformer of 974 sq.m

Grange Castle Business
Park, Dublin 22

(Centre of Business Park)

Granted 9" September 2013
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Takeda Ireland

treatment plant to include a
control room, 5 no. storage

Grange Castle Business
Park, Dublin 22

SD13A/0107 257sqg.m Extension to existing Takeda Ireland Limited, Granted 24/7/13
Takeda Ireland warehouse and car parks Grange Castle Business
Ltd. Park, Dublin 22
(North West of Business
Park)
SD12A/0073 Construction of a waste water Takeda Ireland Limited, Granted 25/9/12

Takeda Ireland

admin building internal
rearrangement and additional

Grange Castle Business
Park, Dublin 22

Ltd. tanks, pipe rack, & a paved
access road. (North West of Business
Park)
SD12A/0024 Alterations to existing Station Grange Castle Business Granted 8//512
consisting of extension to Park, Nangor Road,
ESB control building, 1 no. mobile Clondalkin, Dublin 22.
MV module, 1 no. power
transformer, neutral earth (North of Business Park)
resistor, surge arresters, current
transformer, circuit breakers,
busbar disconnect and
associated site works. All at
ESB Grange Castle 110kV
electrical transformer station
SD11A/0211 Construction of a single storey Grange Castle Business Granted 17/11/11
data centre with associated Park, Nangor Road,
Microsoft infrastructure including office, Clondalkin, Dublin 22.
Operations loading, storage, customer
Ireland Ltd support and ancillary roads (West of Business Park)
parking, drainage and
landscaping
SD11A/0121 Change of use of existing Units 502 and 503, Granted 2/8/11
Elume Ltd warehouse facility to an Southgate, Profile Park,
electronic technology facility Grange Castle Dublin 22.
including modifications to the e  South of Grange
existing structure Business Park
SD09A/0467 2 storey extension to existing Takeda Ireland Limited, Granted 18/3/10

Takeda Ireland

and all associated site works
above and below ground

Grange Castle Business
Park, Dublin 22

Ltd parking and landscaping
(North West of Business
Park)
SD09A/0466 2 storey modular office building | Takeda Ireland Limited, Granted 24/6/10

Ltd
(North West of Business
Park)
SDO09A/0376 Modifications to previously Grange Castle Business Granted 12/1/10
approved planning reference Park, Nangor Road,
Microsoft numbers SD07A/0632 and Clondalkin, Dublin 22.
Operations SDO08A/0496
Ireland Ltd (West of Business Park)
SDO08A/0630 Alterations to previously Grange Castle Business Granted 11/12/2008
approved reg ref SD)6A/0527 Park, Nangor Road,
IAWS Group and SD0O7A/0702 Clondalkin, Dublin 22.
(West of Business Park)
SDO08A/0496 Modifications to previously Grange Castle Business Granted 21/10/2008
approved ref ref SDO7A/0632 Park, Nangor Road,
Microsoft Clondalkin, Dublin 22.
Operations
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3.5

3.6

Ireland Ltd (West of Business Park)
SD07A/0632 Construction in 2 phases of 2 Grange Castle Business Granted 26/10/2007
storey data centre with plant at Park, Nangor Road,
Microsoft roof level comprising offices, Clondalkin, Dublin 22.
Operations computer and associated
Ireland Ltd support and workshop areas (West of Business Park)
loading docks, storage and
ancillary infrastructure, parking
and landscaping

CONSULTATION WITH SOUTH DUBLIN COUNTY COUNCIL PLANNING DEPT
During the course of the preparation of this application, South Dublin County Council
were kind enough to facilitate a series of pre-planning meetings where a range of
issues were discussed. This included a discussion of the scale, nature and extent of
the development to ensure the requirements of the Local Authority were incorporated
into the design of the facility.

CONCLUSIONS

The proposed development will be in keeping with all of the aspects of the relevant
policy documents described above, in that it is situated on suitably zoned lands in an
industrial area in Southwest Dublin. Furthermore the development will minimise the
potential environmental impacts as described in various chapters of this EIS.

South Dublin County Councils stated policies and objectives to conserve, protect and
enhance the environmental resources and assets of the region will not be
contravened by the proposed development. Specific details of potential impacts in
relation to these resources are dealt with in the relevant chapters within this EIS.

In conclusion it can be stated that the proposed development complies fully with the
stated requirements of SDCC and will be a strategic asset in the continued economic
recovery of the Dublin area.

MICROSOFT GRANGE CASTLE DUB06 Chapter 3, Page 5




ALTERNATIVES AWN Consulting Limited

4.0

4.1

4.2

ALTERNATIVES

INTRODUCTION
EIA legislation and prevailing guidelines and best practice require that Environmental
Impact Statements consider for EIA projects with regard to their environmental
effects including;

e Alternative project locations;
e Alternative designs/layouts;
e Alternative processes;

This chapter describes the alternatives that were considered for the proposed
development under each of these headings and the reasons for the selection of the
preferred options.

ALTERNATIVE PROJECT LOCATIONS
At the outset of the project, Ml undertook a detailed assessment of a number of sites
towards determining the most appropriate location to establish the proposed Data
Server facility. This evaluation was conducted on two levels;

e Selection of Preferred Country Location

e Selection of Preferred Site Location

The selection of Ireland as the preferred country location for this development was
based largely on climatic conditions and strategic business considerations. As has
been well documented, due to the relatively cool climate in Ireland, data centre
equipment requires significantly less cooling in Ireland. As a result data centres here
require far less air conditioning and temperature control systems which have a high
power demand (and cost).

Having selected Ireland as the preferred country location for the data server facility, a
detailed process of site selection was undertaken on a number of sites throughout
Ireland. In total 6 candidate sites (including the selected site at Grange Castle) were
considered and assessed based on the following primary criteria;

Environmental Considerations

Site capacity to minimise visual impact of the development
Site capacity to manage impact on local traffic

Site capacity to minimise impact on Heritage, Flora and Fauna
High standard of existing local air quality

High standard of local water quality and availability of supply
Clean soil and groundwater profile

Elevation above sea level, natural disaster risk etc

Development Considerations
¢ Availability of necessary land type and quantity of lands (including cost)
e Appropriate site zoning and development objectives
Site free from restrictive development constraints such as wayleaves,
archaeological features etc
Proximity to unsuitable neighbouring activities (heavy industry, airports etc)
Good site access and road network capacity
Suitable ground conditions to accommodate buildings
Access to local emergency services including fire services
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4.3

Infrastructural Developments

e Auvailability of suitable Electrical Power Supply
High quality Telecommunications Services
Potable Water Supply

Foul Sewer network capacity

Storm Sewer network capacity

Having undertaken this assessment it was concluded that the chosen site at Grange
Castle International Business park met the highest proportion of the necessary
criteria of the 6 candidate sites.

Particular advantages of the preferred site at Grange Castle included;
¢ Availability of suitable Power Supply and infrastructure
e Suitable zoning
o Site specifically designed for large scale industrial activities with good water,
wastewater and road access

ALTERNATIVE DESIGN/LAYOUTS

The team under the direction of RKD Architects have carried out a number of studies
for the overall utilization of the sites being purchased by MI for the proposed
development. Albeit that no one can predict the development and deployment of data
centres as they become ever more efficient and effective in the delivery of remote
data services, a number of alternatives for the site have been considered.

In these appraisals it became apparent that the most effective location for the first of
any developments on the site would be to the east end of the site and not the west.
This was based on the following non-exhaustive list of considerations:-

a) Location of the development to the west of the site could lead to congestions
of traffic with multiple Microsoft data centres having entrances opposite one another.
As well as the associated security risk to the facilities in having a single point of
failure for access if a traffic incident should occur at the common junction.

b)  The topography of the site lent itself to development from the east to the west
i.e. down the hill will allow for the maximum excavation spoil to be maintained on the
site — rather than up a hill (a total rise of 7M occurs across the site rising from the
northwest toward the southeast) and removal of vast quantities of spoil off the site.
The final floor level of the proposed development at 72mOD will minimize the amount
of excavation/rock breaking etc and cutting into the hill required during the
construction of the proposed development.

c) The architectural aspect of being able to place the office area and the most
featured element on the prow of the hill rather than in a valley with its back turned on
all the surrounding elevations.

d) By starting on the eastern end of the site, the use of the existing Grange
Castle Business Park Attenuation ponds could be utilised — thus avoiding the
construction and associated environmental impacts of creating attenuation ponds on
the site.

e) The development will be furthest away from any residential neighbours if
located to the east of the site.

f) While developing the design for the facility and its layout, Ml and the design
team are cogniscent of the fact that there may be a requirement for further data
centre facilities at Grange Castle in the future. The proposed site and the proposed
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4.4

4.5

location and orientation of the plant allows sufficient space to accommodate at least
some of that future demand should it be required.

The evaluation of the options available concluded that the preferred buildings
arrangement for the Grange Castle site is as proposed (shown on the drawings
accompanying the EIS).

ALTERNATIVES PROCESSES

In terms of the proposed technology while the proposed data servers are state of the
art data storage technology, this technology is essentially the same data server
technology used by Microsoft Corp. and replicated at its many data centres around
the world. MI continues to assess and implement methods to improve this technology
but at present there are limited alternative processes/technologies available to the
proposed facility.

CONCLUSIONS

The preferred site is an excellent location for a proposed data centre from both an
environmental perspective and a planning perspective. The site has all of the
required infrastructure readily available resulting in minimal disruption to adjacent site
users and nearby sensitive receptors.

The siting of the proposed facility at Grange Castle and its design and orientation
have been selected based on a suitably comprehensive assessment of alternative
site locations and designs.

If the proposed facility were not to proceed on the selected site, then it is likely that
another alternative industry will be established on the site in accordance with the
zoning policy of the lands. It is considered that the proposed site is highly suitable for
a data centre site.
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5.0

5.1

5.2

5.3

531

HUMAN BEINGS
INTRODUCTION

This chapter evaluates the impacts if any, of the proposed development on Human
Beings as defined in the EPA Advice Notes on Current Practice (in the preparation of
Environmental Impact Statements), 2003. In accordance with the above guidance,
this chapter has considered the 'existence, activities and well- being of people’ with
respect to ‘topics which are manifested in the environment such as new land-uses,
more buildings or greater emissions’. Issues examined in this section include:

o Demography
Population
Employment
Natural Resources
Landscape Amenity and Tourism

e Social Infrastructure
Further discussion of these issues follows below.

The impacts of other environmental aspects associated with the project which may
be human related such as noise and vibration, traffic, visual impact and air quality are
discussed in the relevant chapters of this EIS.

METHODOLOGY

The effects of the proposed development on the human environment in its
surrounding areas are analysed in compliance with the requirement of “Guidelines on
the Information to be contained in Environmental Impact Statements” EPA, 2002 and
“Advice Notes on Current Practice (in preparation of Environmental Impact
Statements)” EPA, 2003.

Public bodies including the Central Statistics Office (CSO) and South Dublin County
Council (SDCC) have been consulted to gather relevant information in relation to,
employment statistics, demographic statistics and community aspects.

EXISTING ENVIRONMENT

The proposed development will be located at a green field site in Grange Castle
International Business Park in Clondalkin, West Dublin. The Business Park is
situated 1km west of Clondalkin village on the outskirts of Dublin City (10km south
west of the city centre), approximately 16 km south of Dublin International Airport.
Nearby towns and villages include Lucan 2.5 km to the north, Tallaght 3 km to the
south east, Saggart 4 km to the south west, Newcastle 3 km to the west, all within
South County Dublin and Leixlip, Co. Kildare 6 km to the North West.

Land Uses in the Environs of the Site

Grange Castle International Business Park is already home to several industrial
facilities and comprises a number of different land uses (See Figure 5.1) These
include two large biotechnology facility campuses — Pfizer Ireland and Takeda
Pharma Ireland Ltd. Microsoft’s existing data centres (DUB03 - DUBO5) are located
within the Business park to the west and in close proximity to the site of the proposed
development. In 2008 Aryzta AG (Cuisine de France) began production at their
purpose built food facility located west of the proposed development site in the
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53.3

business park. Grange Castle Golf Course and its facility management building are
located adjacent to the Park Milltown Business and Technology Park is located south
of the Grange Castle Business park just across the Nangor road.

Planning permission has recently been granted to Grifols Worldwide Operations Ltd
for a biopharmaceutical facility to the north of the proposed development. At the time
of writing it is unclear as to when the facility will be constructed. A link road between
the site of the proposed development and the proposed Grifols development is
currently under construction. It will be completed in March 2014.

Other land uses adjacent to the business park and in the immediate surrounding area
include; Kilcarberry Business Park to the south east; Ballybane "Footgolf’ course to
the south; agricultural lands including, Clutterland and Miltown to the south west in
the vicinity of Polly Hops Pub; an area of land north of the Grand canal, currently
used for amenity and agricultural purposes; and agricultural land to the south of the
aforementioned Golf Course.

The area has excellent transport infrastructure due to its strategic location on the
outskirts of the Greater Dublin Area. The Business Park lies between the N4 and N7
National Primary Routes and approximately 7 km to the west of the M50 motorway.
The Nangor Road and the R136 Outer Ring Road provide access to the Grange
Castle Business Park. The N7 can then be accessed by way of the R136. The site is
also close to the mainline rail connections to the West and South of Ireland and
enjoys easy access to Dublin Airport and Dublin Port.

The Wider Community

The demography of the population in the Grange Castle and surrounding areas is
described in this report in order to ascertain the potential effects of the project on the
wider community. Population attributes which are studied include population
numbers, age profile including dependency, employment profile and social class.

This data is gathered from the following documents which are available from the
Central Statistics Office (CSO); 2011 and 2006 censuses, Quarterly National
Household Surveys.

Census

The most recent census of population was carried out by the CSO on the 10" of April
2011. The previous census was completed on the 23™ April 2006. The census
compiles data for the whole state as well as smaller individual areas including
counties, cities, towns and electoral divisions. Taking into consideration the location
of the proposed development the census information on population, age profile,
employment and social class, has been analysed in relation to the Dublin Region and
County South Dublin.
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POPULATION

Table 1 below shows that Dublin is a moderate growth population region. Significant
population growth has occurred between the census years of 2011 and 2006, with a
similar level of this growth occurring in the South Dublin County area. Nationwide and
Dublin population projections indicate this trend of high population growth is to
continue into the short term future, regardless of population patterns elsewhere in the
state.

Table 1 Population Change at State, Primary and Secondary Hinterland Level

% Change 2006-
Area 2006 2011
2011
SIENE 4,239,848 4,588,252 +8.2
South Dublin 246,935 265,205 +6.9
Dublin Region 1,187,176 1,273,069 +6.7
Over the five year period from 2006 to 2011 the population of the state grew by
approximately 8.2%, while the population of the Dublin and South Dublin Region
increased by approximately 6.7% and 6.9% respectively. The South County Dublin
suburbs have been among the fastest growing areas in Dublin in recent years and
these figures reflect the economic role of this area in Dublin.
AGE PROFILE
The age profile of the population in the affected area is an important parameter as it
provides a good insight into the potential labour force, the demand for schools,
amenities and other facilities and the future housing demand.
Tables 2 and 3 below show the age profiles for the state, Primary (South Dublin
County) and Secondary (County Dublin) hinterlands of the proposed development for
2006 and 2011 respectively. This allows comparison of the changes in the population
profile between the years.
Table 2 Age Profile at State, Primary and Secondary Hinterland Level, 2011
Total
0-14 15-24 25-44 45-64 65+
Persons
State 21% 13% 31% 23% 12% 4,588,252
2ol 20% 13% 33% 22% 9% 265,205
Dublin
Dublin 19% 14% 35% 21% 11% 1,273,069
Region
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Table3 Age Profile at State, Primary and Secondary Hinterland Level, 2006

Total
0-14 15-24 25-44 45-64 65+
Persons

State 21% 16% 33% 18% 11% | 4,239,484
South 22% 16% 33% 22% 7% 246 935
Dublin

Dublin 18% 16% 35% 21% 10% | 1,187,176
Region

Table 3 shows that the age profile of the population of the Dublin Region in 2011
revealed a slightly lower percentage within the 0-14 age group, at 18% compared
with the state average which of 21%. South Dublin recorded a higher again figure
compared to County Dublin and the state figures, at 22%. The older generation of the
65+ population makes up just 11% of the population in 2011, with the County Dublin
and South Dublin being lower again at 10% and 7% respectively. These population
statistics indicate a very youthful population in the area which can be seen as a direct
effect of the recent arrival of a sizeable percentage of the resident population

Similar figures and Trends can be seen for the population in 2006 in Table 3. From
Table 2 it can be seen that the percentage of people in the County Dublin area within
working age groups (14-64) amounted to 72% in 2006 compared to the national
average of 67% at that time. This cohort measured 66% of the population in the
South Dublin region, again showing the youthful population living there, which
increases the pool of labour force available in the area. Comparing these numbers to
2011, we can see there was a slight decrease in the working age population, making
up 70% of the total population in the Dublin Region. However in the South Dublin
Region, this percentage rose from 66% in 2006 to and 76% in 2011. Again these
figures reflect the largely youthful population of working age residing in this area.

While the volatility of migration makes it difficult to make accurate estimations on
future population changes, indications are that population in the primary and
secondary hinterlands of this proposed site will continue to rise.

Due to the recent expansion of the Dublin Metropolitan Region, the area in question
has experienced sustained population growth over the past nhumber of years. Strong
rates of population growth in the hinterland of the proposed development site mean
there will be increasing job opportunities and the continuing expansion of the Dublin
Region.

EMPLOYMENT
Table four describes the employment statistics for the South Dublin Region. It can be

seen that there has been a significant rise in unemployment in both the South Dublin
area and in the State as a whole between 2006 and 2011.
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Table 2 Employment Statistics for Vicinity of Proposed Development

2011 — Labour Force
Looking L:}r;?/rir:]pl?g;d Total in o
At Work for first ng Labour 0
: of given up Unemployment
regular job . . Force
previous job
State 1807360 34166 390677 3608662 11.8%
South 106,534 2361 23678 203924 12.8%
Dublin
2006 - Labour Force
Looking L:}r;?/rir:]pl?g;d Total in o
At Work for first ng Labour 0
: of given up Unemployment
regular job . . Force
previous job
State 1930042 29372 150084 3375399 5%
S 119280 1771 9988 193355 6%
Dublin

Table 5 below shows the division of the population of South County Dublin into
different socio-economic classes in 2006 and 2011. This categorisation indicates the
type of employment that the work force in that area is employed in or is capable of
being employed in. The data suggests that in terms of labour force, the South Dublin
area has a significant requirement for and is capable of supporting industries with a
need for professional, managerial and skilled employees.

Table 3 Population of South Dublin by Socio-Economic Group

Socio-economic 2011 2006
group of reference

person

Employers and

managers 45469 43002
Higher professional 15887 14235
Lower professional 28431 22978
Non-manual 54014 48507
Manual skilled 28132 28446
Semi-skilled 22437 21315
Unskilled 8,865 8009
Own account 17009 14966
workers

Farmers 378 411
Agricultural workers 246 137
All others gainfully

occupied and 42855 40954
unknown

Total 263723 242960
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5.3.5

5.4

5.5

Quarterly National Household Survey

The Quarterly National household’s survey is a large-scale, nationwide survey of
households in Ireland in which 39,000 households are surveyed each quarter.

It generates quarterly labour force estimates that include the official measure of
employment and unemployment for the state. The results of the most recent
Quarterly survey which was published on May 30 2013 for the first quarter of 2013
are quoted below.

MAIN RESULTS

In the state as a whole there were 1,845,600 people in employment and 292,000
people unemployed in Q1, 2013 totalling to a labour force of 2,137,500. This
represents increases in employment of 1.1% over the year to Q1 2013. However
there was a decrease of -0.4% seen in the total workforce.

These figures are compared to the latest available figures for all EU-27 countries
which date to Q4 2012. Over the year to Q4 2012, the employment rate in Ireland
grew by 0.3% to 59.3%. The comparable figure for this in the EU-27 declined by
0.1% to 64.2% over the same period.

Summary

By comparing the figures for the 2006 and 2011 it can be seen that unemployment in
Ireland has grown significantly during this period. However this rate of unemployment
is lower in the South County Dublin area which has a more skilled workforce due to it
being more densely populated than the rest of the country. The preceding data
indicates that employment in Ireland is beginning to grow again at a slow but steady
rate with employment figures for the State increasing from 1807360 in the 2011
National census to 1,845,600 in the first Quarterly household survey of 2013. The
most recent statistical data from the QNHS 2013 indicates that the national labour
force of Ireland is increasing at a slow rate compared to that of the EU-27 which is
decreasing.

NATURAL RESOURCES

Natural resources and land uses in the hinterland of the proposed site have also
been considered as they may have implications for the development of the lands.

Overall lands to the west of the area are mostly in agricultural use while land in the
eastern direction has been developed for suburban housing towards Dublin.

In terms of extractive industries, there are a number of rock and gravel quarries in
the west Dublin area. These quarries will play a role in supplying materials for the
construction of the development but there is unlikely to be any negative impact in
terms of natural resources as a result of the proposed development.

LANDSCAPE AMENITY &TOURISM

As mentioned above the proposed development will be located in a largely built up
urban area where industrial activities are the main activity. Tourism is not a major
industry in the immediate environs of the site. The wider area does contain a small
number of hotels and other tourist accommodation (B&B’s etc.) which generally
increases towards the East in the direction of Dublin city and its many tourist sites.
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5.6

5.7

5.7.1

In terms of Landscape amenity, SDCC recognise that the landscape, natural heritage
and amenities of South County Dublin have an important role to play in contributing
to a high quality of life for residents and a positive experience for visitors.

The primary areas of landscape amenity in the South Dublin region are the Dublin
Mountains and Liffey Valley areas. As the proposed development is located between
these two areas in an area designed for industrial land use, it is considered that the
impact on landscape amenity has been minimised as much as possible. Further
discussion of impact on Landscape amenity is presented in Chapter 11 Landscape
and Visual.

SOCIAL INFRASTRUCTURE

Residential Dwellings

Residential development in the immediate Grange Castle Area is sparse. There are a
number of residential properties along the regional roads R120 and R134 between
the Business Park and other parts of west Dublin and Kildare. Clondalkin village is
the most densely populated settlement in the environs of the site, located c¢.2km to
the east.

Education

There are no schools in the immediate environs of the site. The population of the
surrounding areas is serviced by schools in the surrounding villages and towns of
Clondalkin, Lucan, Tallaght and Rathcoole.

Health
The nearest hospital to the facility is located at the Adelaide and Meath Hospital
incorporating the National Childrens Hospital, Tallaght, Dublin 24.

Security
There is a garda station in Clondalkin and fire station at Belgard Road, Tallaght

Dublin 24. Grange Castle International Business Park has 24 hour on site security.

Local Water Supply and Services
All dwellings in the area are connected to the SDCC public water supply and foul and
storm drain network.

IMPACT ASSESSMENT
Impacts on Local Businesses and Residences

The two main potential impacts on local residences and businesses associated with
the proposed development will be in relation to noise and visual impact. The two
impacts are dealt with in the corresponding chapters of this EIS as follows:

Chapter 10 — Noise & Vibration
Chapter 11 — Landscape & Visual Impact

It's likely that the proposed facility will create some demand for additional housing for
its employees. The workforce will be drawn from a wide geographical area and
therefore it is not likely to have any direct impact on the population of the hinterlands.
However, it is expected that the proposed development will have effects on
employment in relation to both direct employment from the facility itself and indirect

MICROSOFT GRANGE CASTLE DUB06 Chapter 5, Page 7



HUMAN BEINGS AWN Consulting

5.7.2

5.7.3

employment created by the multiplier effect. The high degree of accessibility of the
site will mean the beneficial impacts of the development will be spread over a wider
geographical area.

Impacts on the Wider Community
Construction Phase

It is expected the construction of the proposed development will take approximately
18-24 months for phase 1 (up to and including commissioning), although this will be
subject to planning permission process.

The proposed project will have a positive socio-economic impact by providing both
direct and in-direct employment in the area. It is expected 250 jobs will be created in
direct employment for the construction of the development, with a peak of 400
construction jobs.

Indirect employment and extra custom will be provided to the service industries in the
local area that will benefit hugely from this surge of construction workers. It is
expected that supplies and services will be locally sourced, where feasible, which will
in turn maximise the positive socio-economic impact in the locality. Also it is
expected that wages paid to construction workers in this area will be spent in this
area and recirculate the wealth supporting local business and development.

The construction phase may also cause an increase in demand for temporary
accommodation in the surrounding areas, again benefiting the hospitality sector in
the local economy.

Operational Phase

In general the proposed development will have a significant positive impact on the
human environment in this area and its surrounding region by providing both
temporary and permanent employment and contributing to the local economy.

The operation of the new facility will be expected to provide ¢.150 new jobs. Again
these people may come from the immediate hinterland or may immigrate to the area
in search of employment.

A prediction of the location of residence of new employees to the facility isn’t possible
but it is likely that they will stay within a 30 km radius of the facility in an area roughly
stretching from West Kildare to throughout the Dublin Region.

Additional housing demand may arise from the proposed development, the effects of

which will be dispersed over a wide area. Due to this housing demand being
dispersed it is expect that it will not create any adverse housing impact.

Impacts on Health and Safety
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5.7.4

5.8

Any potential health and safety risks to people living and working in the vicinity of the
proposed construction works and operational plant have been given due
consideration within a number of Chapters of this EIS as follows:

Chapter 6 — Traffic & Transportation
Chapter 9 — Noise & Vibration
Chapter 10 — Air Quality

Chapter 12- Waste Management

This section considers any additional health and safety risks to the human
environment which may arise from the proposed development.

Construction Phase

There are many potential health and safety risks arising from the construction phase
due to the use of large, mobile machinery and heavy equipment and materials
Mitigation measures which will be taken to reduce these risks are described in
section 5.8.

Operational Phase

The equipment and materials present during operation at the site will determine the
risks to health and safety that may occur during this phase. As the proposed facility is
a data server center, the main equipment at the site during the operational phase will
be I.T service related which, other than its power connections, do not typically
introduce significant risk hazards. There will be no operator exposure concerns as
there will be no production materials generated on site. The proposed facility has
been designed to the highest standard with safety as a key priority so there will be
little risk of fires or other related events. Mitigation measures are included in section
5.8.

Impacts on Local Amenities and Tourism

There are a range of local amenities in the area of the proposed development
including; Grange Castle Golf Course, Ballybane Pitch & Putt course and the Grand
Canal Way — used for boating, fishing and walking.

One way in which local amenities may be impacted is through a higher level of usage
but these are thought to be neutral impacts. There will be no impact on the amenity
value of the Grand Canal as it is over 200m away.

MITIGATION MEASURES

The previous sections have outlined the potential impacts of the proposed
development on humans and related aspects such as noise, air quality and
landscape/visual impact. The potential impact of these aspects and their associated
mitigation measures are dealt with in the corresponding chapters of this EIS. Of the
remaining potential impacts relating to the human environment only concerning
Health and Safety require mitigation measures. These are outlined in the following
sections.

5.8.1 Construction Phase Health and Safety
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In accordance with the Safety, Health, and Welfare at Work (Construction)
Regulations, 2006 (S| No. 504 of 2006), a safety management system will be put in
place on-site to minimise any risks to both construction personnel and site visitors.
The site will not be accessible to the public and will have strict procedures in place
for allowing entrance to visitors and contractors.

5.8.2 Operational Phase Health and Safety

5.9

5.10

The operation of the proposed facility will be carried out in strict accordance with all
Irish and European regulations governing safety in the work place with specific
regard to the regulations implemented under the Safety, Health & Welfare at Work
Act, 2005;

The building construction will comply with the building regulations and insurer
requirements;

Full relevant training in the operating procedures for equipment and processes will be
provided to each employee;

In the case of a fire the extensive building sprinkler systems will come into operation
and necessary personnel will be fully trained to deal with such emergencies. Also,
the buildings have been designed so that any fire will be contained within its zone by
a fire wall in order to prevent it spreading and therefore any damage and impact will
be localised.

RESIDUAL IMPACTS

It is expected the proposed development will have a positive long term impact on the
immediate hinterland and the Dublin Region through continued expanding
employment and the associated economic and social benefits.

CONCLUSIONS

There will be no significant adverse impact on the human environment from the
proposed development. It will have a significant positive impact in terms of creating
direct and indirect employment opportunities for both people already living in the area
and people living in a wider geographical area.

There will be no significant adverse impacts with respect to socio-economic factors,
land-use, or the amenity value and tourism potential of the area. Health and Safety
issues which may cause risks and hazards during the construction and operational
phase of the development will be given due consideration. All necessary mitigation
measures will be put in place to ensure the health and safety of all site personnel. All
other environmental aspects relating to the human environment which could have an
adverse impact on the local population such as noise, air & water and visual impacts
have been addressed in the relevant chapters of this EIS.
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SOILS AND GEOLOGY AWN Consulting Limited

6.0
6.1

6.2

6.2.1

SOILS, GEOLOGY & HYDROGEOLOGY
INTRODUCTION

The proposed Microsoft Ireland Data Server Centre is to be located on a Greenfield site
within the Grange Castle International Business Park in Clondalkin (Figure 1.1), AWN
Consulting has prepared this chapter of the EIS which assesses and evaluates the
potential impacts on the soil, geological and hydrogeological aspects of the site and
surrounding area.

In assessing likely potential and predicted impacts, account is taken of both the
importance of the attributes and the predicted scale and duration of the likely impacts.

METHODOLOGY
Appraisal Methodology

The appraisal methodology for the EIS is completed in accordance with the EPA
‘Guidelines on the Information to be contained in Environmental Impact Statements’
(EPA, 2002). The EPA document entitled ‘Advice Notes on Current Practice in the
Preparation of Environmental Impact Statements’ (EPA, 2003) is also followed in this
geological assessment and classification of environmental impacts. Due consideration is
also given to the guidelines provided by the Institute of Geologists of Ireland (IGI) in the
document entitled ‘Geology in Environmental Impact Statements, a Guide’, (1Gl, 2002)
and Guidelines for the Preparation of Soils, Geology and Hydrogeology Chapters of
Environmental Impact Statements (IGI 2013 (in preparation)).

In addition, the document entitled ‘Guidelines on Procedures for Assessment and
Treatment of Geology, Hydrology and Hydrogeology for National Road Schemes’ by the
National Roads Authority (NRA, 2009) is referenced where the methodology for
assessment of impact is appropriate

The rating of potential environmental impacts on the soils and geology environment is
based on the matrix presented in Table 6.1 below which takes account of the quality,
significance, duration and type of impact characteristic identified.

In the EIS assessment, consideration is given to both the importance of an attribute and
the magnitude of the potential environmental impacts of the proposed activities on that
cited attribute. These impact ratings presented in Table 6.1 below are in accordance
with impact assessment criteria provided in the EPA (2002) publication.

Impact
Characteristic

Term Description

Quiality Neutral

Positive A change which improves the quality of the environment

A change which does not affect the quality of the
environment

Negative A change which reduces the quality of the environment

. An impact capable of measurement but without noticeable
Imperceptible

Significance consequences

Slight An impact which causes noticeable changes in the character
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of the environment without affecting its sensitivities

An impact that alters the character of the environment in a

Moderate : ) g .
manner consistent with existing and emerging trends
- An impact, which by its character, magnitude, duration or
Significant . . . .
intensity alters a sensitive aspect of the environment
Profound An impact which obliterates sensitive characteristics
Short-term Impact lasting one to seven years
Medium-term | Impact lasting seven to fifteen years
Duration Long-term Impact lasting fifteen to sixty years
Permanent Impact lasting over sixty years
Temporary Impact lasting for one year or less
. The addition of many small impacts to create one larger,
Cumulative o .
more significant impact
. N The environment as it would be in the future should no
Do Nothing

development of any kind be carried out

When the full consequences of a change in the environment

Indeterminable cannot be described

When the character, distinctiveness, diversity, or

Type Irreversible reproductive capacity of an environment is not permanently
lost
. Degree of environmental change that will occur after the
Residual o
proposed mitigation measures have taken effect
- Where the resultant impact is of greater significance than the
Synergistic . .
sum of its constituents
‘Worst Case’ The impacts arising from a development in the case where

the mitigation measures may substantially fail

Table 6.1 Glossary of Impacts following EPA Guidance Documents

The duration of each impact is considered to be either temporary, short-term, medium
term, long-term, or a permanent impact. Temporary impacts are considered to be those
which are construction related and last less than one year. Short term impacts were seen
as impacts lasting one to seven years; medium-term impacts lasting seven to fifteen
years; long-term impacts lasting fifteen to sixty years; and permanent impacts lasting
over sixty years.

The NRA criteria for rating the magnitude and significance of impacts at EIA stage on the
geological related attributes are also relevant in determining impact assessment and
area presented in Table 6.2 below.

Magnitude of

Impact Criteria Typical Examples

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

Moderate Reg.ults in impact on integrity of Loss of moderate proportion of future

Adverse attribute or loss of part of

attribute quarry or pit reserves

Results in minor impact on | Loss of small proportion of future quarry
integrity of attribute or loss of | or pit reserves

Small Adverse
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small part of attribute
Nealigible Results in an impact on attribute
glg but of insufficient magnitude to | No measurable changes in attributes
affect either use or integrity
Mlnor' . Results in minor improvement of | Minor enhancement of geological
Beneficial X . .
attribute quality heritage feature
Moder'a'ge Results in moderate | Moderate enhancement of geological
Beneficial . . . )
improvement of attribute quality | heritage feature
Major : — . :
. Results in major improvement of | Major enhancement of geological
Beneficial . ! .
attribute quality heritage feature
Table 6.2 Criteria for rating impact magnitude at EIS stage — Estimation of magnitude of impact on soil/

geology attribute (NRA, 2009)

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

geological heritage sites in the vicinity of the perimeter of the subject site;

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

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

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

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

High yielding water supply springs/ wells in the vicinity of the site to within a 2Km
radius and the potential for increased risk presented by the proposed development;
Classification (regionally important, locally important) and extent of aquifers
underlying the site perimeter area and increased risks presented to them by the
proposed development associated with aspects such as for example removal of
subsoil cover, removal of aquifer (in whole or part), drawdown in water levels,
alteration in established flow regimes, change in groundwater quality;

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

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

6.2.2 Sources of Information

Desk-based geological information on the substrata (both Quaternary deposits and
bedrock geology) underlying the extent of the site was obtained through accessing
databases and other archives where available. Data was sourced from the following:

o Geological Survey of Ireland (GSI) - on-line mapping, Geo-hazard Database,
Geological Heritage Sites & Sites of Special Scientific Interest, Bedrock Memoirs and
1:100,000 mapping.

e Teagasc soil and subsoil database;

e Ordnance Survey Ireland - aerial photographs and historical mapping;

Environmental Protection Agency (EPA) — website mapping and database information
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6.3

6.3.1

6.3.2

6.3.3

6.3.4

¢ National Parks and Wildlife Services (NPWS) — Protected Site Register
e South Dublin County Council- Landfill information.

Relevant documentation consulted as part of this assessment included the following:

Report on the Geophysical Survey at Grange Castle, June 2013 prepared by Apex
Geoservices

Grange Castle Business Park Factual Site Investigation Report — Interim Report
July2013 prepared by BLP.

Grange Data Centre Facility Environmental impact Statement, 2007 prepared by PM

RECEIVING ENVIRONMENT

Site Area Description

The proposed development is to be located on currently undeveloped industrial lands in
Grange Castle Business Park located between the town lands of Grange and
Kilmahuddrick between the N4 and N7 in west Dublin.

The site is surrounded by a mixture of industrial and leisure uses. To the east is Pfizer
Biotech and Grange Castle International Business Park. To the north is the proposed
Grifols Worldwide site and the Grange Castle archaeological site, to the west is
Ballybane Footgolf course and to the south is Kilcarbury Business Park (Figure 1.1).

Topography

The site is situated on gently undulating agricultural grassland which slopes gently from
65.5 m OD in the north-west of the site to approximately to c. 72.5 m OD in the south-
east of the site.

Drainage

Drainage within the area is discussed in more detail in Chapter 7.0 (Water Quality and
Hydrology). The proposed development is located within the Eastern River Basin District
(ERBD). The most significant drainage system in the vicinity of the subject site is the
River Grifeen, which drains to the River Liffey. For land improvement in the past, there is
a system of field drainage which is mostly overgrown at the time of the site walkover
(20™ June 2013). The Griffeen River previously flowed through the west of the site and
has been diverted outside the site boundary.

Land Use

The land surrounding the subject site is agricultural and currently used as pasture land
predominantly for livestock grazing.

According to the EPA (www.epa.ie) there are a number of licensed IPPC facilities in the
locality (Takeda Pharma Ltd and Pfizer Biotech) and there are no licensed waste sites in
the vicinity of the subject site. Consultation with South Dublin County Council confirmed
that there are no known illegal/historic landfills within 500 metres of the site.
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6.3.5

6.3.6

Bedrock Geology

Inspection of the available GSI records (Data Sheet 16) show that the bedrock geology
underlying the site and surrounding area is dominated by rocks of Carboniferous Age.
The regional geology is presented in Figure 6.1. The site and local area is underlain by
Dinantian (Upper Impure) Limestones.

Drilling on site confirmed that the bedrock comprises limestone and mudstones typical of
the Lucan (Calp) formation. Depth to bedrock is shallow and varies across the site. East
—west and north-south cross sections are presented in Figure 6.7(a) which shows the
profile across the site based on the geological logs from the geotechnical investigation
undertaken on site (geological logs are presented in Appendix 6.1). Depth to bedrock
can be seen to vary across the site with over 3 metres of soil cover in the west and
south of the site and less than 1.5 metres in places on the east of the site.

No bedrock was found outcropping on the site. However, bedrock outcrops at a number
of locations within this region as shown in Figure 6.1.

Figure 6.1 does not show any faults on the site or within the immediate vicinity of the
site. The closest recorded bedrock fault line is located to the north west of the site is at a
distance of approximately 2.5km (orientated in a NE-SW direction.

The GSI database presently lists no karst features in the immediate vicinity of the
subject site and significant karstification would not be expected in this type of limestone.

On-site drilling
A total of 67 boreholes were drilled between 20™ and 30™ May 2013. Borehole logs are
presented in Appendix 6.1. Interpreted sections are presented in Figure 6.7a.

Soil & Subsaoil

Figure 6.2 and 6.3 present the site and overburden geology which comprises
Quaternary Glacial Till (source: GSI and Teagasc soil mapping) The Glacial Till is
derived from Limestone and is a common soil cover in this region.

Site specific information has been derived from a geophysical survey of ground
conditions and site investigation drilling and trial pitting undertaken in May 2013, copies
of the geophysics report, site investigation boreholes and trial pit logs are included in
Appendix 6.1. The topsoil/ subsoil cover at the site was approximately 1.5 m in the east
of the site to over 3 metres thickness towards the south and west of the site. The
overburden comprises sandy gravelly Clay with cobbles and boulders. Lenses of sand
and silt were also noted. This interpretation is consistent with the GSI defined glacial till
subsoil classification for the area. The geophysics survey interpreted an area of shallow
fill material/ made ground in the far west of the site. Surface observations also indicate
that this area may have been infilled. Trial pit 3 was located in this area and did not
indicate any significant fill material. Bedrock was encountered in this trial pit at a depth of
1.6 metres below land surface.

On-site trial pit logs
A total of 30. trial pits were excavated on site on May 22" and 23 2013. Logs are
presented in Appendix 6.1. Interpreted sections are presented in Figure 6.7a.
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6.3.7

6.3.8

Groundwater — Aquifer Classification & Vulnerability

Groundwater can be defined as water that is stored in, or moves through, pores and
cracks in sub-soils. The potential of rock to store and transport water is governed by
permeability of which there are two types, inter-granular and fissure permeability. Inter-
granular permeability is found in sediments, sands, gravels and clays as are also
present at the subject site, and fissure permeability which is found in bedrock, where
water moves through (and is stored in) cracks, fissures, fracture planes and solution
openings for example.

Aquifers are generally classified as rocks or other matrices that contain sufficient void
spaces and which are permeable enough to allow water to flow through them in
significant quantities.

Aquifer Classification

An inspection of the available GSI records on-line shows that the bedrock geology of the
site and the surrounding area is dominated by Dinantian Limestones (Calp). The GSI
has classified this aquifer as Locally Important (LI) (Figure 6.4), i.e an aquifer which is
moderately productive only in local zones.

Aquifer Vulnerability

Aquifer vulnerability is a term used to represent the intrinsic geological and hydrological
characteristics that determine the ease with which groundwater may be contaminated
generally by human activities. Due to the nature of the flow of groundwater through
bedrock in Ireland, which is almost completely through fissures, the main feature that
protects groundwater from contamination, and therefore the most important feature in
protection of groundwater, is the subsoil (which can consist solely/ or of mixtures of peat,
sand, gravel, glacial till, clays or silts).

The GSI (2013) presently classifies the aquifer in the region of the subject site as
Extreme (E) where rock is near surface or outcrops to High (H) where greater than 3
metres of clayey till is present. Based on the site investigation data the site is
considered to have High to Extreme Vulnerability.

Groundwater Table and Flow

Data on historical groundwater levels at the site is unavailable. Water strikes noted in
drilling logs indicate a shallow water table in the overburden deposits but as no static
water measurements were taken these do not reflect a water table. Groundwater flow
has not been measured on site but is expected to discharge to the Griffeen and Liffey
River i.e. in a northwest direction.

Soil and Water Quality

The site is located in the Dublin Urban Groundwater Body and its current status is 1(a)
i.e. at risk of not achieving good status. No water quality data was collected for this
assessment.

10 representative soil samples (collected from 0.9 m to 3 m below land surface) were
collected and analysed in June 2013. Samples were analysed for Mineral Oils BTEX,
PCBs, PAHs Metals and Phenol. Results show that for all samples, the Mineral Oils
BTEX, PCBs, PAHs and Phenol were all below laboratory detection level. Metal
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6.3.9

6.3.10

6.3.11

6.3.12

6.3.13

leachate results were compared with landfill suitability criteria (Murphy Landfill Suite), i.e.
Inert, non hazardous and hazardous. All metal concentrations were within the range of
inert and stable non-reactive. These results are indicative of the use of the site for
agriculture and do not indicate any evidence of historic contamination at the site.
laboratory results are presented in Appendix 6.1 (internal Appendix 6).

Hydrogeological Features

According to the GSI Karst database (2013) there is no evidence of karstification in this
area.

Areas of Conservation

The lands in which the proposed development is located have no formal designations.
The nearest designated lands to the site at Grange Castle Business Park is the Grand
Canal pNHA (Site Code: 002104) at 600m, see Chapter 8, Figure 8.1. The drainage
ditches on the site lead to the Griffeen River which in turn discharges to the River Liffey
at Lucan where it is designated as part of the Liffey Valley pNHA.

Water Supplies

The GSI Well Card Index is a record of wells drilled in Ireland. It is noted that this record
is not comprehensive as licensing of wells is not currently a requirement in ROI. This
current index, however, shows a number of wells drilled and springs in the wider region
(see Figure 6.6) with the nearest recorded wells located over 2km to the north of the site.
The area is serviced by public mains therefore it is unlikely that any wells are used for
potable supply. The site is not located near any public groundwater supplies or group
schemes.

There are no groundwater source protection zones in the immediate vicinity of the
quarry.

Geological Heritage

The Geological Survey of Ireland (GSI) Irish Geological Heritage (IGH) Programme was
contacted to determine if any geological heritage issues were present in relation to the
subject quarry site. They referred us to their online assessment via their Public Viewer
www.gsi.ie/mapping. There are no recorded sites on the site. A full audit has not yet
been completed for Dublin however, there is no evidence of any site which could be
considered suitable for protection under this programme or recorded the South Dublin
County Development Plan The nearest recorded site is located 1.4 km south of the site
at Kilcarberry Golf Course.

Economic Geology

The Extractive Industry Register (www.epa.ie) and the GSI mineral database was
consulted to determine whether there were any mineral sites close to the subject quarry
area. There are no active localities located within 5km from the site. The EPA ENVision
website also confirmed that there are no mines on or near the site.
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6.3.14

6.4

6.4.1

Geo-Hazards

According to the GSI web database, there are presently no records of geo-hazards such
as landslides, within a radius of 10Km of the site.

CHARACTERISTICS OF THE DEVELOPMENT

The characteristics of the proposed Microsoft development with regard to the sail,
geological and hydrogeological environment are outlined below. The characteristics
relate to both construction and operation activities.

Construction Activities

Removal of localised overburden material and weathered rock (where necessary) will be
required during preparation of the platform for the building.

Infilling and landscaping will be undertaken. All soils, subsoils and bedrock stripped will
be reused for infilling, levelling or landscaping where possible. As a worst case scenario
i.e. construction during a period of extended poor weather, a maximum of 40,000m3
may require off site removal and disposal at suitably licensed facilities.

Temporary storage of fuel may be required on site for construction traffic.

Small localised accidental releases of hydrocarbons have the potential to occur from
construction traffic operating on site.

No significant dewatering is anticipated to be required for construction as no basement
structures are required.

Operational Activities

There will be no direct discharges to ground required for operation of the facility. Water
supply will be supplied from public mains and effluent discharge will be to public sewer.
Increased hard stand will reduce local recharge to ground.

Fuel will be stored on site for operation of generators

Conceptual Site Model

Interpretative cross sections have been undertaken for the site with views appropriate to
the characterisation of the site in terms of the geological (and hydrogeological
environment).

Figures 6.7a and 6.7b present cross sections for the site and regional area and indicate
the following:

The profile on site comprises thin sub soil overlying sandy gravelly CLAY with cobbles
and boulders underlain by muddy Limestones (Calp). Depth to bedrock is shallow across
the site and although no outcrops were noted on the site, outcropping bedrock is evident
in the surrounding area. The section shows bedrock at c. 3 metres in the west rising to
c. 1.5 metre in the east. Bedrock was noted in the realigned Griffeen river bed on the
west of the site indicating that rock rises again in that direction

The site is situated on gently undulating agricultural grassland which slopes gently from
65.5 m OD in the north-west of the site to approximately to ¢. 72.5 m (OD) in the south-
east of the site.

Although water levels have not been measured on site, geological logs indicate the
presence of a shallow perched water table within the clay overburden. Depth to the
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6.5

6.5.1

water table in the limestone bedrock is unknown. Development of the site will not require
any significant dewatering of the bedrock aquifer.

Review of the hydrogeology and geology in the surrounding region indicates that there
are no sensitive receptors e.g groundwater fed wetlands, Council Water
Supplies/Group water schemes, geological heritage sites which could be impacted.by
this development.

Previous agricultural use of the site does not indicate that any contaminated soil/water
should arise during redevelopment on site. A small area of fill was interpreted in the west
of the site by the geophysical survey. No evidence of disposal of waste material was
identified in the two trial pits excavated in this area.

POTENTIAL IMPACTS OF THE DEVELOPMENT

An analysis of the potential impacts of the proposed development on the soils, geology
And hydrogeological environment during the construction and operation is outlined
below. Due to the inter-relationship between soils, geology and hydrogeology and
surface water (hydrology) the following impacts discussed will be considered applicable
to both chapter 6 and 7 of the EIS. Waste Management is also considered an
interaction.

Mitigation measures to minimise risk of impact are provided in section 6.6.
Construction Phase

Excavation and Infilling

Excavation and infilling of soil and near-surface rock head will be required for levelling of
the site to render it suitable for building the building platform. Excavated material will be
reused on site for infilling and landscaping works where possible. As a worst case
scenario i.e. construction during a period of extended poor weather, a maximum of 30-
40,000m® may require removal. Site investigation and laboratory analysis has not
identified any existing contamination and the previous use of the site for agriculture does
not indicate that any contaminated soil or water should be encountered. However, if
contaminated soil/water is encountered, it will be required to be removed by a licensed
waste contractor.

Accidental Spills and Leaks
During construction of the development, there is a risk of accidental pollution incidences
from the following sources:

. Spillage or leakage of oils and fuels stored on site.

" Spillage or leakage of oils and fuels from construction machinery or site vehicles.
. Spillage of oil or fuel from refuelling machinery on site.

. The use of concrete and cement during pad foundation construction.

Accidental spillages may result in contamination of soils and groundwater underlying the
site, should contaminants migrate through the subsoil's and impact underlying
groundwater. Soil stripping and pad foundation construction will also reduce the
thickness of subsoil’s.
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6.5.2

6.6

6.6.1

Concrete (specifically, the cement component) is highly alkaline and any spillage which
migrates though subsoil’s would be detrimental to groundwater quality.

Surface Water Runoff

Surface water runoff during the construction phase may contain increased silt levels or
become polluted from construction activities. Runoff containing large amounts of silt can
cause damage to groundwater underlying the site particularly if it is contaminated. Silt
water can arise from exposed ground and soil stockpiles (prior to reinstatement).

In relation to the construction phase the potential impact on the soils, geology and
hydrogeology is considered to be moderate. This is because though significant
excavations are required, most of this material will be levelled, reused and re-emplaced
on site. Groundwater vulnerability at the site is currently classified as extreme.

Operation Phase

There will be no direct discharges to the water or soil environment during the operational
phase.

There is a potential for leaks and spillages during operation and maintenance of the
development. Any accidental emissions of chemicals or oil, petrol or diesel leaks could
cause contamination if the emissions enter the soil and groundwater environment.

Incorporation of hard stand areas will reduce local recharge to ground.

REMEDIAL & MITIGATION MEASURES

The design has taken account of the potential impacts of the development on the sails,
geology and hydrogeology environment local to the area where construction is taking
place. Measures have been incorporated in the design to mitigate the potential effects
on the surrounding soils, geology and hydrogeology. These measures seek to avoid or
minimise potential effects in the main through the implementation of best practice
construction methods and adherence to all relevant legislation.

In order to minimise the potential impacts from the development, the following mitigation
measures will be implemented to ensure that contamination of soils and groundwater
does not occur. Due to the inter-relationship between soils, geology and hydrogeology
and water (hydrology) the following mitigation measures discussed will be considered
applicable to both. Waste Management is also considered an interaction in some
sections.

Construction Phase

Soil Removal and Compaction

Construction works will require removal of soil cover where levelling of the site is
required. Although bedrock vulnerability is already extreme in places due to the thin
cover of overburden on the site. Removal of soil cover will increase the vulnerability of
the underlying bedrock.
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It is envisaged that where feasible the majority of the soil excavated will be retained on
site and reused as fill material or landscaping.

Temporary storage of soil will be carefully managed in such a way as to prevent any
potential negative impact on the receiving environment and the material will be stored
away from any surface water drains. Movement of material will be minimised in order to
reduce degradation of soil structure and generation of dust.

Although there is no evidence of historical contamination in the area, all excavated
materials will be visually assessed for signs of possible contamination such as staining
or strong odours. Should any unusual staining or odour be noticed, samples of this soil
will be analysed for the presence of possible contaminants in order to ensure that
historical pollution of the soil has not occurred. Should it be determined that any of the
soil excavated is contaminated, this will be disposed of by a licensed waste disposal
contractor.

Fuel and Chemical Handling

To minimise any impact on the underlying subsurface strata from material spillages, all
oils, solvents and paints used during construction will be stored within temporary bunded
areas. Oil and fuel storage tanks shall be stored in designated areas, and these areas
shall be bunded to a volume of 110% of the capacity of the largest tank/container within
the bunded area(s) (plus an allowance of 30 mm for rainwater ingress). Drainage from
the bunded area(s) shall be diverted for collection and safe disposal.

Refuelling of construction vehicles and the addition of hydraulic oils or lubricants to
vehicles, will take place in a designated area (or where possible off the site) which will
be away from surface water gulleys or drains. In the event of a machine requiring
refuelling outside of this area, fuel will be transported in a mobile double skinned tank.
An adequate supply of spill kits and hydrocarbon adsorbent packs will be stored in this
area. All relevant personnel will be fully trained in the use of this equipment. Guidelines
such as “Control of Water Pollution from Construction Sites, Guidance for Consultants
and Contractors” (CIRIA 532, 2001) will be complied with.

All ready-mixed concrete will be brought to site by truck. A suitable risk assessment for
wet concreting will be completed prior to works being carried out which will include
measures to prevent discharge of alkaline wastewaters or contaminated storm water to
the underlying subsoil. The pouring of concrete will take place within a designated area
using a geosynthetic material to prevent concrete runoff into the soil/groundwater media.
Wash down and washout of concrete transporting vehicles will take place at an
appropriate facility offsite.

In the case of drummed fuel or other chemical which may be used during construction
containers should be stored in a dedicated internally bunded chemical storage cabinet
and labelled clearly to allow appropriate remedial action in the event of a spilage.

Surface Water Runoff
Water containing silt will be treated to ensure silt removal and then disposed of to the
foul sewer See Chapter 7.0 (Water Quality & Hydrology) for more detailed information.

MICROSOFT GRANGE CASTLE DUB06 Chapter 6 Page 11 of 13



SOILS AND GEOLOGY AWN Consulting Limited

6.6.2

6.7

Construction Environmental Management Plan

A project-specific Construction and Environmental Management Plan (CEMP) will be
established and maintained by the contractors during the construction and operational
phases. The Plan CEMP will cover all potentially polluting activities and include an
emergency response procedure. All personnel working on the site will be trained in the
implementation of the procedures.

Operational Phase

Fuel and Chemical handling

Emissions from fuel spills or leaks or runoff from rainwater that has passed over
impermeable surfaces will be prevented from entering the soil and/or underlying
groundwater as all surface water runoff from the development will be directed to oil
interceptors prior to discharge to the drainage system.

In order to minimise any impact on the underlying subsurface strata from material
spillages, oil and fuel storage tanks will be stored above ground in designated areas with
an impervious base. These areas will be bunded to a volume of 110% of the capacity of
the largest tank/container within the bunded area(s) (plus an allowance of 30 mm for
rainwater ingress). Drainage from the bunded area(s) will be diverted for collection and
safe disposal.

Environmental Management Plan

An environmental management plan will apply to the development during the operational
phase incorporating mitigation measures and emergency response measures. A
summary of the environmental measures is presented in the previous section.

PREDICTED IMPACTS OF THE DEVELOPMENT

In terms of predicted specific impacts the following points are of note:

° There is no likely impact on the geological heritage, sensitive groundwater
receptors or groundwater supplies in the vicinity of the proposed development site.

. The removal of the ‘protective’ topsoil and subsoil cover across the development
area at the site will leave the underlying bedrock more vulnerable to potential on-
site contamination if not mitigated. This vulnerability category for the site (classed
as “High to Extreme’ by the GSI) will remain due to thin cover on site. Capping of
significant areas of the site by hardstand/building following construction and
installation of drainage will minimise the potential for contamination of the
underlying locally important aquifer.

o There will be a loss of agricultural soil due to redevelopment. However, the area of
redevelopment is small in the context of the overall region.

. The incorporation of a large hardstand area will reduce local recharge to ground.
However, as this is localised it is not likely to have any impact in terms of the
regional groundwater regime.

In summary, there are no likely significant impacts on the geological or hydrogeological
environment associated with the proposed development of the site. It is not anticipated that any
impacts will arise following the implementation of the mitigation measures discussed in Section
6.6 above.
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6.8

6.9

RESIDUAL IMPACTS

The residual impacts are those that would occur after the mitigation measures have
taken effect. In the case of the proposed development the residual impact is considered
to be neutral in terms of quality and of an imperceptible significance (short term and
long term) as a result of this proposed development on the surrounding soils, geology
and hydrogeological environment. Following the NRA criteria for rating the magnitude
and significance of impacts on the geological and hydrogeological related attributes, the
magnitude of impact is considered Negligible.
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1.0 INTRODUCTION

Following the instructions of Hanley Pepper Consulting Engineers Byrne Looby Partners (BLP) have

completed a site investigation at Grange Castle Business Park in Dublin.

This report details the interim factual information currently available following the completion of the

site based works and the commencement of the laboratory testing.

The available information is summarised below and included in the attached appendices.

2.0 SITE INVESTIGATION DATA

The following information has been made available in the attached appendices, with the remaining

information to be issued on completion of the remainder of the laboratory testing.

e Borehole Logs — BH1 to BH27

e Trial Pit Logs — TP1 to TP30

o Soak-away Tests — SW1 to SW6

e Drillers Logs for 40 No. Rotary Cores — RC1 to RC13 and BH1 to BH24
e Interim Laboratory Test Data

e Report on Geophysical Survey at Grange Castle Business Park

B1209 July 2013
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1.0 Preamble

On the instructions of Byrne Looby Consulting Engineers, a site investigation was carried
out by Ground Investigations Ireland Ltd., between the 16" of May 2013 and the 26"

June 2013 at the site of the Grange Castle Business Park in Co. Dublin.

This report is a draft interim report following the completion of the site works and prior
to the completion of laboratory testing. The cable percussion, trial pitting and soakaway
testing is included in this report. The rotary core engineers logs and laboratory testing is
in progress and will be included in the final version of this report. Selected geotechnical
testing and contamination testing which has been completed to date has been included in
this interim report. Rotary core drillers logs are also included, which will be superseded

by the rotary core engineers logs once the logging process is competed.

2.0 Overview

2.1 Background

A confidential development is planned on the site of the Grange Castle Business Park.
The site is currently Greenfield and is a mixture of grass and barley crop at the time of

the investigation fieldworks.
2.2 Purpose and Scope

The purpose of the site investigation was to investigate subsurface soil conditions at the
site. This was carried out by means of Cable Percussive Boring, Rotary Coring and Trial

Pitting. The scope of the work undertaken included the following:



o 27 No. Cable Percussive Boreholes to a maximum depth of 5.00mBGL

o 40 No. Rotary Cored (RC) boreholes consisting of 24 no RC follow on & 13 no RC
o 30 No. Trial Pits to a maximum depth of 3.80mBGL.

e 6 No. Soakaway tests to BRE Digest 365

o Laboratory testing and reporting

3.0 Subsurface Exploration

3.1 General
The exploratory holes were carried out at locations specified by the consulting engineer,
set out using GPS surveying equipment on a square grid. Occasionally positions were set
out in alternative locations due to the presence of hedgerows or the embankment running
along a portion of the south of the site. The final as built locations of the exploratory

holes locations are included in the site location plan in Appendix 1

Thiry trial pits and six soakaway pits were carried out using a 8T tracked excavator and
were excavated to a maximum depth of 3.6m BGL. Regular sampling was undertaken in
selected trial pits to facilitate laboratory testing. The trial pit logs can be found in

Appendix 2 of this report.

Twenty seven cable percussion boreholes were completed on the site, twenty four of
which have rotary follow on to prove rock. Regular sampling and insitu SPT testing was

undertaken in the cable percussion boreholes to facilitate laboratory testing.

The standard method of boring in soil for site investigation is known as the Cable
Percussion method. It consists of using a Shell in non-cohesive soils and a clay cutter in

cohesive soils, both operated on a wire cable. Very hard soils, boulders and other hard



obstructions are broken up by chiselling and the fragments removed with the Shell.
Where ground conditions made it necessary, the borehole was lined with 200mm
diameter steel casing. While the use of the Cable Percussion method of boring gives the
maximum data on soil conditions, some mixing of laminated soil is inevitable. For this

reason thin lenses of granular material may not be noticed.

Disturbed samples were taken from the boring tools at suitable depths, so that there is a
representative sample at the top of each change in stratum and thereafter at regular

intervals down the borehole until the next stratum was encountered. The disturbed
samples were then sealed and sent to the laboratory where they were visually examined to

confirm the description of the relevant strata.

Standard Penetration Tests were carried out in the boreholes. The results of these tests,
together with the depths at which the tests were taken are shown on the accompanying
borehole records. The test consists of a thick wall sampler tube, 50mm external diameter,
being driven into the soil by a drop weight weighing 65kg and with a free drop of

760mm. For gravels and glacial till the driving shoe was replaced by a solid 60° cone.

The Standard Penetration Test number referred to as the ‘N’ value is the number of blows
required to drive the tube 300mm, after an initial penetration of 150mm. The number
gives a guide to the consistency of the soil and can also be used to estimate the relative
strength/density at the depth of the test and also to estimate the bearing capacity and

compressibility of the soil.

Borehole water levels were recorded, together with the depths at which seepage of water

or inflows can be detected and the observations are noted in the borehole logs. In general



these observations do not give an accurate indication of the actual ground water
conditions as the borehole is rarely left standing at the relevant depth for a sufficient time
for the water level to reach equilibrium, a permeable stratum may have been sealed off by

the borehole casing or water may have been added to the borehole to facilitate progress.

The cable percussion borehole records are included in Appendix 3 of this report.
Thirteen rotary core boreholes were carried out from ground level adjacent to trial pit
locations and the remainder, twenty four. were completed as RC follow-on from the

base of the cable percussion boreholes.

The rotary coring was carried out by a track mounted T44 Beretta rig which allowed
for short travel on pavement surfaces avoiding any damage to the surface. The T44
Beretta is triple tube core barrel system. 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. 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, which is passed from the surface through hollow drill
rods to the drill bit, 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.

The location of the rotary cored borehole can be seen in the Exploratory Hole
Location Plan in Appendix 1 of this report. The rotary core engineer’s logs are in
progress and will be provided in the final report. The RC drillers logs can be found in

Appendix 4 of this Report.



The above notes outline the procedures used in this site investigation and are in
accordance with Eurocode 7 Part 2: Ground Investigation and testing (ISEN 1997 —

2:2007) and B.S. 5930:1999 + A2:2010.

3.2 Ground Conditions

Topsoil was present at the surface for the majority of the exploratory hole locations and

extended mostly to depths of up to 0.3m below ground level (bgl).

Made Ground: Made Ground material was encountered in TP6 to a depth of up to 0.7m
bgl, consisting of Soft to firm brown mottled black slightly sandy gravelly CLAY with

occasional cobbles , boulders and fragments of plastict.

Cohesive Deposits: The majority of subsoil’s encountered during the investigation were
cohesive deposits. The strength and consistency of the deposits varied both with depth
and location across the site. For the purposed of this interim draft report, a number of the
most typical soil descriptions are listed below. The geotechnical laboratory testing, when

complete, will further facilitate the classification of the cohesive deposits.

o Firm to stiff brown slightly sandy slightly gravelly CLAY with occasional sub rounded
to sub angular cobbles and boulders

o Soft to firm brown mottled orange and purple slightly sandy slightly gravelly
SILT/CLAY with occasional sub angular to sub rounded cobbles and organic content

o Stiff grey sandy SILT with cobbles and boulders

o Soft to firm laminated sandy SILT and silty SAND



o Very soft to soft greenish grey mottled orange slightly sandy clayey SILT
o Soft to firm laminated purple and orange slightly gravelly sandy silty CLAY and

clayey SILT with few sub rounded to sub angular cobbles and boulders

Granular Deposits: Occasional granular deposits were encountered during the
investigation and smaller lenses were occasionally present within the cohesive deposits.
Occasionally the weathered rock was excavatable, and was described as a granular
deposit where appropriate. For the purpose of this interim draft report, a number of the
most typical soil descriptions are listed below. The geotechnical laboratory testing, when

complete, will further facilitate the classification of the granular deposits.

e Brown mottled orange and purple silty SAND with occasional sub rounded to sub
angular cobbles and boulders and organic content

o Soft to firm laminated sandy SILT and silty SAND

o Loose grey gravelly SAND with a lens of grey brown silty SAND at 1.5m bgl

e Blue and black angular coarse GRAVEL and COBBLES of Limestone

o Light grey brown clayey sandy GRAVEL of mudstone with frequent angular platey

pieces of cobble, pieces of slab (weathered rock)

Preliminary records indicate that rotary coring revealed underlying strong grey
LIMESTONE and calcareous MUDSTONE of the Lucan “Calp” Formation. The rotary
core boreholes and photographs will permit the confirmation of the rock type,

discontinuities and recovery indices for the rock beneath the proposed site.

33 Soakaway Testing



Six soakaway tests were completed at locations distributed throughout the proposed
site, to give a representative coverage of the ground conditions. At these locations a
pit was excavated and filled with water using a portable water tanker to a nominal
invert level. The pit was filled to this level three times where practicable and allowed
to drain. The rate of fall in water level was monitored to determine the time to drop

from 75% to 25% pit volume.

Two of the soakaway tests permitted the calculation of an infiltration value; however,
four of the pits failed to empty with sufficient speed to produce a useable infiltration
value and are classified as failures. The soakaway tests were carried out in
accordance with BRE Digest 365, Soakaway design. Soakaway test results can be

found in Appendix 5 of this report.

4.0 Laboratory Testing

4.1 General

This draft interim report includes a portion of the geotechnical and rock testing which has
been scheduled for analysis. The final and complete testing will be provided in the final
version of this report. The contamination testing has been completed and is included in

the Appendices of this report.

4.2 Geotechnical Laboratory Testing

Samples were selected from the boreholes and trial pits for a range of geotechnical and
chemical testing to assist in the classification of soils and to provide information for the

design of the proposed development. Testing consisting of Particle Size Distribution



(PSD), moisture content, atterberg limits, organic matter, sulphate and pH testing have

been submitted to the laboratory for analysis.

MCYV, CBR and Compaction testing have been scheduled to permit an evaluation of the
subsoil’s for reuse within the proposed development. Lime has been added to selected
samples, with testing to be performed at specified durations, to permit an assessment of

lime stabilisation of the subsoil’s prior to reuse, if required.

The currently available results of this geotechnical testing are included in Appendix 6 of
this report. The complete set of test results will be made available, once complete, in the

final version of this report.

4.3 Environmental Laboratory Testing

Samples were selected for a range of contamination testing, consisting of the Murphy
Suite, ICRLL Maxi Suite and individual analyses of DRO, PRO & Mineral Oil. The

samples were sent to Jones Environmental Laboratory in the UK.

The results will permit an assessment of sub soils for disposal, in accordance with
European Council Directive 1999 131/EC Article 16 Annex II ‘Criteria and procedures
for the acceptance of waste at landfills which lays down guidelines for the classification

of waste as inert’ ‘Non Hazardous’ and ‘Hazardous’.

The final results of this testing is available and can be found in Appendix 7 of this

Report.



4.4 Rock Laboratory Testing

Rock samples are being selected during the core logging and sent to the Geotechnical

Laboratory for Point Load and Unconfined Compression Strength testing.

The complete set of test results will be made available, once complete, in the final version

of this report.

5.0 Gas & Groundwater Monitoring

Borehole water levels were recorded, together with the depths at which seepage of water
or inflows can be detected and the observations are noted in the borehole and trial pit
logs. In general these observations do not give an accurate indication of the actual
ground water conditions as the borehole is rarely left standing at the relevant depth for a
sufficient time for the water level to reach equilibrium, a permeable stratum may have
been sealed off by the borehole casing or water may have been added to the borehole to

facilitate progress.

For this reason gas and groundwater monitoring standpipes were installed in BHOI,
BH10, RC03, RC12 & RC15. Details of the standpipe and groundwater information can

be found on the borehole logs.

Gas and groundwater monitoring will be undertaken at regular intervals throughout the

reporting phase and will be included in the final version of this report.
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Appendix 1 Site Location Plan
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Appendix 2 Trial Pit Records



TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP1
Client:  Hanley Pepper Co-ordinates: 703336.00
Consultant: BLP 731293.00
Location: Grangecastle Elevation: 66.950
Date: 22/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
g & 8t £ &% 2z |%g 8§
- - Flo |
TOPSOIL .
0.30 66.65
Soft to firm light brown sandy slightly gravelly CLAY i
0.50 4 66.45
Firm brown mottled orange and purple slightly sandy i
slightly gravelly CLAY with occasional sub rounded to sub |
angular cobbles |
1.10 4 65.85
Firm black slightly sandy slighlty gravelly SILT/CLAY with |
occasional sub rounded to sub angular cobbles and organic [* = x5 |
content [ |
- B 1.50
2.20 64.75
- Angular coarse GRAVEL and COBBLES of Limestone 230 | 6465
End of Trial pit at 2.30 m 4
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Moderate seepage at 2.2m bgl U Undisturbed sample
Remarks: Dimensions: 3.00
D o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP2
Client:  Hanley Pepper Co-ordinates: 703336.00
Consultant: BLP 731370.00
Location: Grangecastle Elevation: 66.500
Date: 22/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description 5§89 orE = 85 e
g & 8t £ &% 2z |%g 8§
- - Flo |
TOPSOIL .
0.30 66.20
Spft to firm orangish brown mottled grey slightly sandy i
slightly gravelly CLAY 050 4 6600
Firm brown slightly sandy slightly gravelly CLAY with 0.60 7 6590
occasional sub rounded to sub angular cobbles and bouldérs. 7
Soft to firm dark grey mottled orange and brown slightly | B 0.90
sandy slighlty gravelly SILT/CLAY with occasional sub . T 0.90
rounded to sub angular cobbles and organic content i
| 120 {  65.30 B 1.20
Blue and black angular coarse GRAVEL and COBBLES of |7 : \ : \ i
~—;|Tl,rne,§!:9n? ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ L T ] 1.40 65.10 B 1.40
End of Trial pit at 1.40 m i
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Slow to moderate seepage at 1.2m bgl U Undisturbed sample
Remarks: Dimensions: 3.00
o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP3
Client:  Hanley Pepper Co-ordinates: 703297.00
Consultant: BLP 731511.00
Location: Grangecastle Elevation: 65.300
Date: 22/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
Y o | Oe IS a 2 o ‘Q“
a3 a Slelg | g 3o
TOPSOIL .
0.30 65.00
Soft to firm orangey brown mottled purple sandy slightly i
gravelly CLAY i
0.60 4 64.70
Firm to stiff brown slightly sandy slightly gravelly CLAY |
with occasional sub rounded to sub angular cobbles and |
boulders ]
1— — B 1.00
i T 1.00
1.20 64.10
Soft to firm black mottled orange and grey slightly sandy |
slighlty gravelly SILT/CLAY with occasional sub rounded to |
sub angular cobbles and organic content | 5 150
1.60 63.70 T 1:50
U7 . T 1.60
- Angular coarse GRAVEL and COBBLES of Limestone 170 6360
End of Trial pitat 1.70 m 4
Remarks: KEY .
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Slow seepage at 1.65m bgl U Undisturbed sample
Remarks: Dimensions: 3.00
o




TRIAL PIT RECORD

‘\\Blue and black angular coarse GRAVEL and COBBLES of/

Project Name: Grangecastle Business Park Hole ID: TP4
Client:  Hanley Pepper Co-ordinates: 703364.00
Consultant:  BLP 731557.00
Location:  Grangecastle Elevation: 65.100
Date: 22/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o §e _ | Samples/tests| _
Strata Description § | £ |89 4,7 1= &% ¢
T & % g 5% 2|22 4
- ~ | Fla |
TOPSOIL 8
0.30 64.80
Soft to firm orangish brown mottled purple sandy slightly i
gravelly CLAY i
0.60 4 64.50
Firm brown slightly sandy slightly gravelly CLAY with |
occasional sub rounded to sub angular cobbles and boulders-. i
11— — B 1.00
B B 1.50
otss 1.70 - 6340 B 1.70
Stiff bl_ack slightly sandy slighlty gravelly CLAY with i-tl-%*‘éf 1804 e330 | B 180
\occasional sub rounded to sub angular cobbles JCT T 190 6320

1.90

Limestone / b
End of Trial pit at 1.90 m )
3| |
4—] |
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Slow seepage at 1.8m bgl U Undisturbed sample
Remarks: Dimensions: 3.00
Depth:

0.7

www.giie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP5
Client:  Hanley Pepper Co-ordinates: 703430.00
Consultant: BLP 731447.00
Location: Grangecastle Elevation: 66.100
Date: 23/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
g & 8t £ &% 2z |%g 8§
- - o |
TOPSOIL .
F 0.30 -  65.80
Soft to firm brown mottled orange and purple slightly sandy i
slightly gravelly SILT/CLAY with occasional sub angular to e
sub rounded cobbles and organic content R
Firm bluish grey mottled orange slightly sandy slightlly 7
gravelly SILT/CLAY with occasional sub angular to sub .
rounded cobbles and organic content .
1.00—  65.10—|
Firm to stiff bluish black slighlty sandy slightly gravelly i
CLAY with occasional sub angular to sub rounded cobbles i
and organic content |
1.80 1 64.30
_ Black angular coarse GRAVEL and COBBLES of Shale / 1904 6420
~Mudstonre . i
End of Trial pit at 1.90 m i
Remarks: KEY .
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Slow to moderate seepage at 1.8m bgl U Undisturbed sample
Remarks: Dimensions: 3.30
S




TRIAL PIT RECORD

Project Name: Grangecastle Business Park

Hole ID: TP6

Client:  Hanley Pepper Co-ordinates:

Consultant: BLP

Location: ~ Grangecastle Elevation:

703253.00
731401.00

66.850

Date: 22/05/2013

Project no.

Excavator used: 8T Tracked Logged by:

3718-05-13

C Finnerty

Strata Description

Legend
Depth

Samples / tests

Level
(mOD)

Type

Depth

-

Resul
Water
Depth

Date

TOPSOIL

MADE GROUND: Soft to firm brown mottled black slightly
sandy gravelly CLAY with occasional cobbles and boulders
with fragments of plastic fencing

0.70 4

Firm to stiff brown slightly sandy slightly gravelly CLAY

Soft to firm black mottled orange and grey slightly sandy
slighlty gravelly SILT/CLAY with occasional sub rounded to
sub angular cobbles and organic content S

1.40

Black clayey sandy angular coarse GRAVEL with frequent
angular cobbles of shale/mudstone (Possible weathered
rock)

2.30

Black angular coarse GRAVEL and COBBLES of
Shale/Mudstone (Weathered Rock)

End of Trial pit at 2.60 m

2.60 4

66.55

66.15

65.95

65.45

64.55

64.25

2.00

220

2.50

Remarks: KEY

B Bulk disturbed sample.

Stability: Pit sides spalling below 1.6m D Small disturbed sample
Water: Slow seepage at 2.0m bgl U Undisturbed sample

Remarks: . B
Dimensions:

2.60

Depth: 0.70

3.00

www.giie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP7
Client:  Hanley Pepper Co-ordinates: 703414.00
Consultant: ~ BLP 731265.00
Location: Grangecastle Elevation: 68.100
Date: 22/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by:
o ° _ | Samples/tests| _
Strata Description 5§89 orE = 85 e
Y o | Oe IS a 2 W) ‘D“
i I e e g 2 =a
TOPSOIL .
0.30 67.80
Firm brown mottled orange and grey slightly sandy slightly i
gravelly CLAY with organic content |
becoming firm to stiff below 0.7m 7
- B 0.70
i T 0.70
GEs 1— - B 1.00
e 110 4 67.00
_ Blue and black angular coarse GRAVEL and COBBLES of 11 120 1 eB90
~Limestone o 1
End of Trial pit at 1.20 m ]
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: No groundwater encountered U Undisturbed sample
Remarks: Dimensions: 3.00
o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP8
Client:  Hanley Pepper Co-ordinates: 703470.00
Consultant: BLP 731582.00
Location: Grangecastle Elevation: 65.200
Date: 23/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
g & 8t £ &% 2z |%g 8§
- - Flo |
TOPSOIL .
0.30 1 64.90
Firm brown mottled orange and purple silty SAND with i
occasional sub rounded to sub angular cobbles and |
boulders and organic content i
- B 0.70
i T 0.70
1.00— 64.20—
Brownish grey gravelly SAND (wet) i
B B 1.30
140 | 6380 | | 130
Firm black slightly sandy slightlly gravelly SILT/CLAY with i B 150
occasional sub angular to sub rounded cobbles and i
boulders |
1.80 1 63.40
. Blue and black angular coarse GRAVEL and COBBLES of | 1904 6330
~Limestore o 2| .
End of Trial pit at 1.90 m i
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Slow seepage at 1.4m bgl U Undisturbed sample
Remarks: Land drain encountered at 0.7m with fast seepage into pit. Pit . L 4.30
extended to progress trial pit. Dimensions:
o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park

Hole ID: TP9

Client:  Hanley Pepper

Co-ordinates: 703491.00

Consultant:  BLP 731512.00
Location: ~ Grangecastle Elevation: 66.100
Date: 23/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o §e _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
g 8 88 £ % 3 288
N = =) Y
TOPSOIL 8
0.30 65.80
Very soft to soft greenish grey mottled orange slightly o404 es70 | B 0.35
sandy clayey SILT | 5 05
Soft to firm brown mottled orange and purple slightly sandy 7 '
slightly gravelly SILT/CLAY with occasional sub angular to 070 4 6540
\gub rounded cobbles and organic content a
Soft to firm bluish grey mottled orange slightly sandy '; . 100
slightlly gravelly SILT/CLAY with occasional sub angular to [© | T 1.00
sub rounded cobbles and organic content 2 |
Pt 2 1.90 4 64.20
_ Blue and black angular coarse GRAVEL and COBBLES of [J q 20— 410

“Limestone .

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ~

End of Trial pit at 2.00 m

Remarks:

Stability: Pit sides stable
Water: Slow seepage at 1.2m bgl
Remarks:

KEY

B
D
u

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Dimensions:
Depth:
2.00

3.30

0.7

www.giie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP10
Client:  Hanley Pepper Co-ordinates: 703491.00
Consultant: BLP 731370.00
Location: Grangecastle Elevation: 68.000
Date: 23/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
Y o | Oe IS a 2 W) ‘Q“
a3 a Slelg | g 3o
TOPSOIL .
0.30 67.70
Soft orange brown sandy slightly gravelly CLAY |
1.00— 67.00—
Firm to stiff grey brown and orange and purple slightly i
sandy slightly gravelly clayey SILT and silty CLAY with ~ i
occasional sub rounded to sub angular cobbles and boulders’ -~ i
frequent cobbles and boulders below 2.0m 7
] T | 1%
[Fenc—ad 220 4 65.80
\ Firm to stiff brown mottled orange and purple slightly - 230 4 6570
\\ sandy slightly gravelly CLAY/SILT i
ecoming very gravelly below 2.0m 7
\\Blue and black angular COBBLES of Limestone and ]
Shale/Mudstone 1
End of Trial pit at 2.30 m 4
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides collapsing below 1.0m D Small disturbed sample
Water: Slow to moderate seepage at 1.2m bgl U Undisturbed sample
Remarks: Dimensions: 3.00
D o




TRIAL PIT RECORD

End of Trial pitat 2.10 m

Project Name: Grangecastle Business Park Hole ID: TP11
Client:  Hanley Pepper Co-ordinates: 703491.00
Consultant: BLP 731293.00
Location: Grangecastle Elevation: 68.600
Date: 22/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description 5§89 orE = 85 e
¢ &%t & &% g Sg| 8
- ~ | Fla |
TOPSOIL 8
0.30 68.30
Firm redish brown sandy slightly gravelly CLAY i
B B 0.50
0.90 67.70
Brown mottled orange and grey slightly sandy slightly o ]
gravelly CLAY with occasional sub rounded to sub angular |
cobbles and boulders = |
B B 1.60
1.70 + 66.90
Soft to firm laminated orange brown sandy silty CLAY and i B 180
purple clayey SILT |
i - 2.00— 66.60—
. Blue and black angular coarse GRAVEL and COBBLES of [T T T ,,, | ss0
Limestone .

Remarks:

Stability: Pit sides stable
Water: Moderate to fast seepage at 1.8m bgl
Remarks:

KEY

B
D
u

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Depth:
2.10

Dimensions:

3.00

0.7

www.giie




TRIAL PIT RECORD

\\§hale/Mudstone

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ~

End of Trial pit at 2.30 m

Project Name: Grangecastle Business Park Hole ID: TP12
Client:  Hanley Pepper Co-ordinates: 703568.00
Consultant: BLP 731444.00
Location: Grangecastle Elevation: 67.600
Date: 23/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description 5§89 orE = 85 e
g g% g% |2 22 8§
- - Flo |
TOPSOIL 8
0.30 67.30
Soft brown slightly sandy slightly gravelly CLAY with i
occasional sub angular to sub rounded cobbles and bouldersf i
0.70 66.90
Firm to stiff purple mottled orange slightly sandy slightly |
gravelly SILT/CLAY with occasional sub rounded to sub i
angular cobbles and boulders . . 100
1.50 4 66.10
Firm to stiff brown mottled orange and purple slightly i
sandy slightly gravelly CLAY/SILT i 5 170
becoming very gravelly below 2.0m 7
[Fenc—ad 220 4 6540 B 2.20
Blue and black angular COBBLES of Limestone and - 230 4 6530

Remarks:

Stability: Pit sides stable
Water: Fast seepage at 1.2m bgl
Remarks:

KEY

B
D
u

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Dimensions:
Depth:
2.30

3.00

0.7

www.giie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP13
Client:  Hanley Pepper Co-ordinates: 703569.00
Consultant: BLP 731293.00
Location: Grangecastle Elevation:
Date: 23/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
Y o | Oe IS a 2 o ‘Q“
a3 a Slelg | g 3o
TOPSOIL .
0.30
Soft to firm orange brown sandy slighty gravelly CLAY i
0.60 4
Soft to firm grey brown mottled purple and orange slightly |
gravelly slightly sandy CLAY with occasional sub rounded tof*: i
sub angular cobbles and boulders = |
2.60 4
Firm to stiff black occasionally mottled green slightly o |
sandy slightly gravelly CLAY with occasional sub rounded to[® = xs i
sub angular cobbles and boulders |
~ EndofTrialpitat3.20m 7
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Slow seepage at 2.2m bgl U Undisturbed sample
Remarks: Dimensions:
Depth: 0.7
3.20 www.gii.ie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP14
Client:  Hanley Pepper Co-ordinates: 703572.00
Consultant: BLP 731512.00
Location: Grangecastle Elevation: 66.500
Date: 23/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
T % |%E £/% |3 28 8
- - Flo |
TOPSOIL .
i 0.30 66.20
Soft orange brown mottled slightly gravelly snady CLAY with—-=">s) i
rOOtletS - 0.50 4 66.00 B 0.50
Soft to firm grey mottled orange and green slightly sandy 7
slightly gravelly CLAY/SILT 7
0.90 65.60
Loose grey gravelly SAND . s 100
lense of grey brown silty SAND at 1.5m ]
1.70 H 64.80
Soft to firm laminated sandy SILT and sitly SAND i T 180
B 1.80
2.20 64.30
Black slightly sandy gravelly CLAY with occasional sub J B 230
angular to sub rounded cobbles 2a0 4 6410
. Black slightly sandy gravelly CLAY with frequent angular T 250 6400
‘eobbles S ]
End of Trial pit at 2.50 m ]
Remarks: KEY .
B Bulk disturbed sample.
Stability: Pit sides collapsing below 0.9m D Small disturbed sample
Water: Fast seepage at 1.5m bgl U Undisturbed sample
Remarks: Dimensions: 4.30
Depth: 0.70
2.50 i.ie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP15
Client:  Hanley Pepper Co-ordinates: 703641.00
Consultant: BLP 731513.00
Location: Grangecastle Elevation: 67.250
Date: 23/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
Y o | Oe IS a 2 o ‘Q“
a3 a Slelg | g 3o
TOPSOIL .
i 0.30 66.95
Soft to firm brown mottled orange and purple slightly sandy i
slightly gravelly CLAY/SILT with occasional sub angular to |
sub rounded cobbles and boulders i
1.20 66.05
Firm to stiff brown slightly sandy slightly gravelly CLAY |
with frequent sub rounded to sub angular cobbles and i
boulders i
1.80 65.45
Blue and black angular COBBLES of Limestone and ]
__Shale/Mudstone - 200-| 6525
End of Trial pit at 2.00 m i
Remarks: KEY .
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Moderate to fast seepage at 1.5m bgl U Undisturbed sample
Remarks: Dimensions: 4.30
P o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP16
Client:  Hanley Pepper Co-ordinates: 703646.00
Consultant: BLP 731384.00
Location: Grangecastle Elevation: 68.750
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
g g% g% |2 22 8§
- - Flo |
TOPSOIL .
0.30 1 68.45
Soft orange brown sandy slightly gravelly CLAY |
0.50 4 68.25
Firm laminated brown purple and orange sandy slightly |
gravelly CLAY i
1.20 67.55
Firm to stiff purple orange laminations of slightly sandy |
slightly gravelly CLAY / SILT with sub angular and sub |
rounded cobbles |
2—] — B 2.00
TET] 2309 6645
-_Platey blue LIMESTONE oL 2404 eess
End of Trial pit at 2.40 m 4
Remarks: KEY
B Bulk disturbed sample.
Stability: Collapse below 1.5m D Small disturbed sample
Water: Slow seepage at 1.2m bgl U Undisturbed sample
Remarks: Dimensions: 3.00
P oy




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP17
Client:  Hanley Pepper Co-ordinates: 703646.00
Consultant: BLP 731293.00
Location: Grangecastle Elevation: 69.800
Date: 23/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | £ |89 4,7 1= &% ¢
g & |8%E & % | 3 22 8§
| a &8 2 Q
TOPSOIL .
0.30 69.50
Soft to firm orange brown sandy slighty gravelly CLAY 040 1 69.40
Soft to firm grey brown mottled purple and orange slightly 7
gravelly slightly sandy CLAY with occasional sub rounded toy- 7
sub angular cobbles and boulders 7
1— — B 1.00
i T 1.00
2—] — B 2.00
i T 2.00
2.40 67.40
Soft to firm laminated purple and orange slightly gravelly |
snady silty CLAY and clayey SILT with few sub rounded to | 5 260
sub angular cobbles and boulders | T 2,60
. — 3.10 66.70 B 3.10
_ Blue and black angular GRAVEL and COBBLES of T as0d seeo | V| 30
~Shale/Mudstone S . '
End of Trial pit at 3.20 m ]
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Slow seepage at 2.5m bgl U Undisturbed sample
Remarks: Dimensions: 3.00
P o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park

Hole ID: TP18

Client:  Hanley Pepper Co-ordinates: 703701.00
Consultant: BLP 731539.00
Location: Grangecastle Elevation: 67.500
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
b o | Oe IS a 2 o ‘D“
a3 a Slelg | g 3o
TOPSOIL .
- T 0.20
0.30 1 67.20
Soft brown sandy slighty gravelly CLAY |
0.60 4 66.90 B 0.60
Soft to firm grey mottled green and orange slightly sandy |
gravelly CLAY with weathered rock i
1.00— 66.50— B 1.00
Grey very clayey sandy GRAVEL | T 1.00
- B 1.20
1.40 66.10
_Blue LIMESTONE withcobbles JEN RS s
End of Trial pit at 1.50 m 4
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: Slow seepage at 1.4m bgl U Undisturbed sample
Remarks: Dimensions: 3.00
o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP19
Client:  Hanley Pepper Co-ordinates: 703722.00
Consultant: BLP 731438.00
Location: Grangecastle Elevation: 69.250
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
g g% g% |2 22 8§
- - Flo |
TOPSOIL .
0.30 68.95
Soft orange brown sandy slightly gravelly CLAY |
- B 0.50
0.60 4 68.65
Firm brown slightly sandy slightly gravelly CLAY with |
occasional sub angular and sub rounded cobbles |
1— — B 1.00
1.30 67.95
Firm to stiff grey and orange laminated clayey sandy ]
GRAVEL with occasional fine to coarse angular blocky |
mudstone i
2—] — B 2.00
~ EndofTrialpitat240m N
Remarks: KEY .
B Bulk disturbed sample.
Stability: Sides pit stable D Small disturbed sample
Water: No groundwater encountered U Undisturbed sample
Remarks: Dimensions: 3.00
D o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP20
Client:  Hanley Pepper Co-ordinates: 703722.00
Consultant: BLP 731252.00
Location: Grangecastle Elevation: 72.000
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
Y o | Oe IS a 2 o ‘Q“
a3 a Slelg | g 3o
TOPSOIL .
0.30 71.70
Soft to firm grey brown stiff slightly sandy slighty i
gravelly CLAY with occasional cobbles and boulders |
1.60 70.40
Stiff brown slightly sandy slightly gravelly CLAY |
1.80 70.20
Light grey brown very sandy slightly gravelly CLAY with i
some cobbles and sub angular limestone . B
2.60 4 69.40
-_Angular platey COBBLES shed pieces of shale B 270 6930
End of Trial pitat 2.70 m 4
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: No groundwater encountered U Undisturbed sample
Remarks: Dimensions: 3.80
Depth: 0.65
2.70 www.gii.ie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP21
Client:  Hanley Pepper Co-ordinates: 703845.00
Consultant: BLP 731552.00
Location: Grangecastle Elevation: 68.100
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description 5 £ %9 L, = 85 2
g 8 % &8 | 8|28 A
N = = XY
TOPSOIL 8
0.30 67.80
Brown mottled orange and purple slightly sandy slightly i
gravelly CLAY 050 4 6760
Brown mottled orange and purple slightly sandy slightly 7
gravelly CLAY 7 5 970
1.20 66.90 B 1.20
Firm to stiff brown mottled grey blue orange slightly sandy | T 1.20
slightly gravelly clayey SILT and silty CLAY with cobbles 1404 6670
Stiff grey mudstone / shale sandy GRAVEL with cobbles 180 7 6660 | B 1.50
\@nd boulders 1
Blue LIMESTONE ]
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 210 4 66.00

End of Trial pitat 2.10 m

Remarks:

Stability: Pit sides stable
Water: No groundwater encountered
Remarks:

KEY

B Bulk disturbed sample.
D Small disturbed sample
U Undisturbed sample
Dimensions: 380
Depth:

2.10

0.6

www.giie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP22
Client:  Hanley Pepper Co-ordinates: 703797.00
Consultant: BLP 731372.00
Location: Grangecastle Elevation: 70.400
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | £ |89 4,7 1= &% ¢
g & 8% g8 2 82 8
N = = XY
TOPSOIL .
0.30 1 70.10
Soft orange brown sandy slightly gravelly CLAY |
0.80 1 69.60
Firm brown mottled orange slightly sandy slightly gravelly i
CLAY with limestone cobbles i _
becoming more granular below 1.3 i
1.70 H 68.70
Stiff to hard grey clayey sandy fine to coarse GRAVEL of |
mudstone ]
2.90 1 67.50
- Weathered ROCK - 300 6740
End of Trial pit at 3.00 m 4
Remarks: KEY .
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: No groundwater encountered U Undisturbed sample
Remarks: Dimensions: 3.00
P oy




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP23
Client:  Hanley Pepper Co-ordinates: 703801.00
Consultant: BLP 731293.00
Location: Grangecastle Elevation: 71.150
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description 5 £ %9 L, = 85 2
g 8 % &8 | 8|28 A
N = = XY
TOPSOIL 8
0.40 70.75
Firm brown sandy gravelly CLAY matrix with cobbles and i
boulders 060 1 7085
Stiff brown slightly sandy slightly gravelly CLAY 7 B 0.70
B B 1.50
1.80 69.35
Light grey brown clayey sandy GRAVEL of mudstone with i
frequent angular platey pieces of cobble, pieces of slab . s 200

(weathered rock)

End of Trial pit at 2.40 m

—————————————————— [e~——a— 240 6875 | B

240

Remarks:

Stability: Pit sides stable
Water: No groundwater encountered
Remarks:

KEY

B Bulk disturbed sample.
D Small disturbed sample
U Undisturbed sample
Dimensions: 380
Depth: 0.65

2.40

www.giie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP24
Client:  Hanley Pepper Co-ordinates: 703861.00
Consultant: BLP 731504.00
Location: Grangecastle Elevation: 68.400
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description 5§89 orE = 85 e
Y o | Oe IS a 2 o ‘Q“
a3 a Slelg | g 3o
TOPSOIL .
0.30 68.10
Soft to firm redish brown slightly sandy slightly gravelly i
CLAY 0.50 4 67.90
Soft grey brown slightly sandy slightly gravelly CLAY with 7
occasional cobbles 1
0.90 67.50
Soft to firm orange sandstone gravel COBBLES of limestone-. . |
- B 1.20
1.30 67.10
Stiff brown mottled purple and orange slightly sandy ]
slightly gravelly CLAY / SILT i
2—] — B 2.00
S e 250 | 6590
_ Angularblue LIMESTONE block T e s
End of Trial pit at 2.60 m .
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: No groundwater encountered U Undisturbed sample
Remarks: Dimensions: 0.00
P o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP25
Client:  Hanley Pepper Co-ordinates: 703887.00
Consultant: BLP 731450.00
Location: ~ Grangecastle Elevation: 68.750
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
A b2 _ | Samples/tests| _
Strata Description 5§89 orE = 85 e
Y o | Oe IS a 2 W) ‘Q“
a0 e g g |=0o

TOPSOIL

Soft to firm brown slightly sandy slightly gravelly CLAY
with occasional abd boulders

Stiff grey brown sandy GRAVEL of shale/ mudstone with
cobbles

68.45

0.50 4 68.25

Stiff grey brown sandy gravelly CLAY / SILT

1.50 o 67.25

End of Trial pit at 2.50 m

66.55

Remarks:

Stability: Pit sides stable
Water: No groundwater encountered
Remarks:

KEY

B Bulk disturbed sample.
D Small disturbed sample
U Undisturbed sample

Dimensions: 0.00

Depth: 0.00
2.50

www.giie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP26
Client:  Hanley Pepper Co-ordinates: 703874.00
Consultant: BLP 731305.00
Location: Grangecastle Elevation: 71.600
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description & | £ Qo T<c = 8§ 2
2 | g § % s | B 2 53| 8
a3 a Slelg | g 3o
TOPSOIL .
0.30 1 71.30
Soft orange brown sandy slightly gravelly CLAY |
0.60 4 71.00
Firm to stiff brown mottled orange blue slightly sandy |
slightly gravelly CLAY with occasional cobbles |
1— — B 1.00
- - 130 4 7030
Stiff to hard grey clayey sandy GRAVEL with mudstone / ]
siltstone and weathered rock i
2—] — B 2.00
240 1 69.20
-_Angular LIMESTONE _ 250 | 69.10
End of Trial pit at 2.50 m 4
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: No groundwater encountered U Undisturbed sample
Remarks: Dimensions: 0.00
Depth: 0.00
2.50 www.gii.ie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP27
Client:  Hanley Pepper Co-ordinates: 703878.00
Consultant: BLP 731253.00
Location: Grangecastle Elevation: 73.400
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
Y o | Oe IS a 2 o ‘D“
a3 a Slelg | g 3o
TOPSOIL .
0.30 73.10
Soft to firm grey brown slightly sandy slightly gravelly i
CLAY matrix with cobbles and boulders of angular limeston |
0.70 72.70
Stiff brown mottled orange grey blue slightly sandy |
slightly gravelly CLAY i
- B 1.50
i B 1.50
1.80 71.60
-_Angular blue blocky LIMESTONE - 190 - 7150
End of Trial pit at 1.90 m 2—| -
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: No groundwater encountered U Undisturbed sample
Remarks: Dimensions: 0.00
o




TRIAL PIT RECORD

Project Name: Grangecastle Business Park Hole ID: TP28
Client:  Hanley Pepper Co-ordinates: 704060.00
Consultant: BLP 731370.00
Location: Grangecastle Elevation: 71.000
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description & | £ Qo T<c = 8§ 2
2 | g § % s | B 2 53| 8
a3 a Slelg | g 3o
TOPSOIL .
0.30 1 70.70
Firm orangey brown sandy slightly gravelly CLAY i
0.60 4 70.40
Stiff grey sandy gravelly SILT/ CLAY (weathered rock ) |
1— — B 1.00
i T 1.00
1.20 69.80
-_Angular blockey blue grey LIMESTONE _ 130 | 69.70
End of Trial pitat 1.30 m 4
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: No groundwater encountered U Undisturbed sample
Remarks: Dimensions: 0.00
Depth: 0.00
1.30 www.gii.ie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park

Hole ID: TP29

mudstone.
‘LIMESTONE below 2.1m

End of Trial pit at 2.10 m

Client:  Hanley Pepper Co-ordinates: 703988.00
Consultant: BLP 731498.00
Location: Grangecastle Elevation: 68.100
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § £ 8 ol [ = &5 g
g 8 % &8 | 8|28 A
N = = XY
TOPSOIL with rootlets i
0.30 67.80
Firm brown slightly sandy slightly gravelly CLAY i
1— — B 1.00
i T 1.00
: 5 - - SR 1404 6670
Stiff greyish green and orange brown laminated mix sandy <« xx | 5 150
S I LT ><><><>:<><X><X>< | T 150
- - - ;X}éxéx 190 4 66.20
Stiff to hard grey blue with orange brown laminated sandy -5 | s 200
SILT/ CLAY with pea gravel sized portions of siltstone /  Eo=rxe | 001 T 2.00

Remarks:

Stability: Pit sides stable
Water: No groundwater encountered
Remarks:

KEY

B
D
u

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Dimensions:
Depth:
2.10

0.00

0.0p

www.giie




TRIAL PIT RECORD

Project Name: Grangecastle Business Park

Hole ID: TP30

Client:  Hanley Pepper Co-ordinates: 703954.00
Consultant:  BLP 731376.00
Location: ~ Grangecastle Elevation: 70.650
Date: 24/05/2013 Project no. 3718-05-13
Excavator used: 8T Tracked Logged by: C Finnerty
o ° _ | Samples/tests| _
Strata Description § | € 28 olc | = 25| ¢
g & 8t £ &% 2z |%g 8§
- -~ o |
TOPSOIL with rootlets |
0.30 1 70.35
Soft to firm brown slightly sandy slightly gravelly CLAY i
o=l 0704 6995
Stiff dense clayey sandy GRAVEL with occasional cobbles |7 |
of mudstone and weathered rock D i
ostd ]
oy
i ]
[eipeas i
R {‘{5 1.40 69.25
L1 407 6o
- Blocky blue LIMESTONE T is0q ests
End of Trial pit at 1.50 m 4
Remarks: KEY
B Bulk disturbed sample.
Stability: Pit sides stable D Small disturbed sample
Water: No groundwater encountered U Undisturbed sample
Remarks: Dimensions: 3.00
oy




Appendix 3 Cable Percussion Records



Project Name: Grangecastle Business Park

Hole ID: BH1

Co-ordinates: 703238.00

Client:  Hanley Pepper 731451.00
Consultant: BLP Elevation: 65.900
Location: Grangecastle Project no. 3718-05-13
Start date: 20/05/2013 End date: 20/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by: N. Sheehan
.. _- Samples / tests | _
Strata Description e, ] = Ef 2
= > © o ©
S| £ | g 8 |=z8| o
N = = X
TOPSOIL ‘ 65.70
irm brown sandy slightly gravelly CLAY with cobbles
Stiff brown sandy slightly gravelly CLAY with cobbles
% — sPTc | 100 | N=18
D | 1.00
; . 64.30
Stiff black sandy gravelly CLAY with cobbles and boulders 2
— SPT-C 2.00 N=26
oyl D | 2.00
- 'I ‘ 63.40
Obstruction - presumed LIMESTONE bedrock O
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L1 300 50/10mm

End of Borehole at 3.00 m

6290 — SPT-C 3.00
D 3.00

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 2.60mBGL on 20/05/13, end of day at 1.00mBGL.
Chiselling from 2.50 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.

Standard Penetration Test, solid cone.
Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH2

. Co-ordinates: 703348.00
Client:  Hanley Pepper 731473.00
Consultant: BLP Elevation: 65.700
Location: Grangecastle Project no. 3718-05-13
Start date: 17/05/2013 End date: 17/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan

.. _- Samples / tests | _
Strata Description 50 o = (8% @
SE £ 1% 2 |28 &
N = = X
TOPSOIL 6560
Firm brown sandy slightly gravelly CLAY with cobbles
o D 1.00
64.30
Stiff black sandy gravelly CLAY with cobbles and boulders SPT-C | 150 | N=15
B D 2.00
— SPT-C 3.00 N=23
D 3.00
= B D | 4.00
et 61.30
Obstruction - presumed LIMESTONE bedrock 1 SPT-C | 450 | N=39
M
————————————————————————————————————————————————————————————————————— L T 1} 5006070 | spT-c | 500 50/10mm
End of Borehole at 5.00 m D | 500

\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 4.80mBGL on 17/05/13, end of day at 1.00mBGL.
Chiselling from 4.80 to 5.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH3

Co-ordinates: 703281.00

Client:  Hanley Pepper 731329.00
Consultant: BLP Elevation: 66.250
Location: Grangecastle Project no. 3718-05-13
Start date: 21/05/2013 End date: 21/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by: N. Sheehan
.. _- Samples / tests | _
Strata Description e, ] = Ef 2
= > © o ©
S| £ | g 8 |=z8| o
N = = X
TOPSOIL 66.05
Firm brown sandy slightly gravelly CLAY with cobbles
65.65
Stiff black sandy gravelly CLAY with cobbles and boulders
o D 1.00
SPT-C 1.50 N=20
B D 2.00
- 63.85
Obstruction - presumed LIMESTONE bedrock I
M
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff LT 1] 300 50/10mm

End of Borehole at 3.00 m

63.25 — SPT-C 3.00
D 3.00

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 2.60mBGL on 21/05/13, end of day at 2.60mBGL.
Chiselling from 2.50 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.

Standard Penetration Test, solid cone.
Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH4

. Co-ordinates: 703298.00
Client:  Hanley Pepper 731269.00
Consultant: BLP Elevation: 66.650
Location: Grangecastle Project no. 3718-05-13
Start date: 21/05/2013 End date: 21/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan

.. _- Samples / tests | _
Strata Description 50 o = (8% @
SE| £ 5| 3 22| 8
N = = X
TOPSOIL 6645
Firm brown sandy slightly gravelly CLAY with cobbles =
- 66.00
Stiff black sandy gravelly CLAY with cobbles and boulders o
n D | 1.00
- SPT-C 1.50 N=22
- | b | 20
. G 64.35
Obstruction - presumed LIMESTONE bedrock T
L1
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L1 3006365 4 SPTC | 3.00 50/10mm
End of Borehole at 3.00 m D | 300

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 2.40mBGL on 21/05/13, end of day at 2.00mBGL.
Chiselling from 2.30 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH5

. Co-ordinates: 703384.00
Client:  Hanley Pepper 731568.00
Consultant: BLP Elevation: 66.200
Location: Grangecastle Project no. 3718-05-13
Start date: 16/05/2013 End date: 16/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by N. Sheehan
.. ° _- Samples / tests | _
Strata Description 5 50 o = (8% @
oy Qe o a ? W) (DU
- AT g 3o
TOPSOIL 66.00
Firm brown sandy slightly gravelly CLAY with cobbles
- - 65.40
Medium dense brownish grey gravelly SAND B
D 1.00
. - B 64.90
Stiff black sandy gravelly CLAY with cobbles and boulders A sprc | 150 | Nets
Very stiff black sandy gravelly CLAY with cobbles and ; :
boulders % |
= D | 200
63.70 SPT-C 2.50 N=38
B D 3.00
SPT-C 3.50 50/275mm
o D 4.00
SPT-C 4.50 50/245mm
61.00 P s
Obstruction - presumed LIMESTONE bedrock '
————————————————————————————————————————————————————————————————————— 6070 | SPT-C | 550 50/10mm

End of Borehole at 5.50 m

\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 1.40mBGL on 16/05/13, end of day at 5.40mBGL.
Chiselling from 5.20 to 5.50mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike

Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH6

. Co-ordinates: 703414.00
Client:  Hanley Pepper 731525.00
Consultant: BLP Elevation: 65.500
Location: Grangecastle Project no. 3718-05-13
Start date: 22/05/2013 End date: 22/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan

.. _- Samples / tests | _
Strata Description 0, e | = |85 g
SE| £ 5| 3 22| 8
N = = X

TOPSOIL 6530

Firm to stiff brown sandy slightly gravelly CLAY with

cobbles

o D 1.00
64.10
Stiff black sandy gravelly CLAY with cobbles and boulders SPT-C | 150 | N=26
B D 2.00
62.60
Very dense brownish grey gravelly SAND -] SPTC | 300 | 50:210mm
o D 4.00
- 61.20
__Obstruction - presumed LIMESTONE bedrock 6100 | sprc | 450 | 50/10mm

End of Borehole at 4.50 m

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 1.50mBGL on 22/05/13, end of day at 1.00mBGL.
Chiselling from 4.30 to 4.50mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH7

. Co-ordinates: 703417.00
Client:  Hanley Pepper 731372.00
Consultant: BLP Elevation: 66.950
Location: Grangecastle Project no. 3718-05-13
Start date: 23/05/2013 End date: 23/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by N. Sheehan
.. ° _- Samples / tests | _
Strata Description 5 £ 89, £ = &85 ¢
& | o &g a | & ? So| ©
TOPSOIL 675
Firm brown sandy slightly gravelly CLAY with cobbles
65.75 i e
Firm to stiff grey brown sandy slighlt gravelly CLAY with '
cobbles SPT-C | 150 | N=14
- - ;OO; : 1.90 -65.05
Stiff black sandy gravelly CLAY with cobbles and boulders [5:0=t7 2 T o | 20
- A|.P ‘ 64.35
Obstruction - presumed LIMESTONE bedrock ]
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L T 1] 3006395 | sPT.C | 3.00 50/10mm
End of Borehole at 3.00 m D | 300

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 1.90mBGL on 23/05/13, end of day at 1.20mBGL.
Chiselling from 2.60 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike

Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH8

Co-ordinates: 703492.00

Client:  Hanley Pepper 731448.00
Consultant: BLP Elevation: 66.650
Location: Grangecastle Project no. 3718-05-13
Start date: 23/05/2013 End date: 23/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by: N. Sheehan
.. ° _- Samples / tests | _
Strata Description 5 50 o = (8% @
oy Qe o a ? W) (DU
- AT g 3o
TOPSOIL 6645
Firm brown sandy slightly gravelly CLAY with cobbles
o D 1.00

Firm to stiff black sandy gravelly CLAY with cobbles and
boulders

Obstruction - presumed LIMESTONE bedrock

End of Borehole at 3.00 m

65.15 SPT-C 1.50 N=8

D 2.00
64.25
3.008 — 63.65 — SPT-C 3.00 50/10mm
D 3.00

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 1.50mBGL on 23/05/13, end of day at 1.00mBGL.
Chiselling from 2.40 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.

Small disturbed sample

Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.
Groundwater strike

Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH9

. Co-ordinates: 703511.00
Client:  Hanley Pepper 731264.00
Consultant: BLP Elevation: 69.300
Location: Grangecastle Project no. 3718-05-13
Start date: 24/05/2013 End date: 24/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan
.. _- Samples / tests | _
Strata Description 50 o = (8% @
S|l 2% 2 22 8
S8 & 30
TOPSOIL 6910
Firm to stiff brown sandy slightly gravelly CLAY with
cobbles
68.10 i e
Firm to stiff grey brown sandy slightly gravelly CLAY with '
cobbles SPT-C | 150 | N=11
B D 2.00
- - 66.60
Stiff black sandy gravelly CLAY with cobbles and boulders
— SPT-C 3.00 N=34
D 3.00
65.90
Obstruction - presumed LIMESTONE bedrock
————————————————————————————————————————————————————————————————————— 65.30 — SPT-C | 4.00 50/10mm

End of Borehole at 4.00 m

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 3.70mBGL on 24/05/13, end of day at 1.60mBGL.
Chiselling from 3.40 to 4.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH10

Co-ordinates: 703566.00

Client:  Hanley Pepper 731565.00
Consultant: BLP Elevation: 65.950
Location: Grangecastle Project no. 3718-05-13
Start date: 23/05/2013 End date: 23/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by: N. Sheehan
.. _- Samples / tests | _
Strata Description e, ] = Ef 2
= > © o ©
3| £1%8 8 =8 o
N = = X
TOPSOIL 6575
Firm brown sandy slightly gravelly CLAY with cobbles
65.35
Firm to stiff grey brown sandy slightly gravelly CLAY with
cobbles _
K g D 1.00
2 ﬂ 64.45 SPT-C 1.50 N=15
Stiff black sandy gravelly CLAY with cobbles and boulders 2
n D | 200
. B ‘ 6345
Obstruction - presumed LIMESTONE bedrock O
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L1 300 50/10mm

End of Borehole at 3.00 m

6295 — SPT-C 3.00
D 3.00

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 1.50mBGL on 24/05/13, end of day at 0.80mBGL.
Chiselling from 2.50 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.

Standard Penetration Test, solid cone.
Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH11

. Co-ordinates: 703569.00
Client:  Hanley Pepper 731370.00
Consultant: BLP Elevation: 68.500
Location: Grangecastle Project no. 3718-05-13
Start date: 23/05/2013 End date: 23/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan
.. _- Samples / tests | _
Strata Description e, ] = Ef 2
= > © o ©
S| £ | g 8 |=z8| o
N = = X
TOPSOIL 6830
Firm brown sandy slightly gravelly CLAY with cobbles
o D 1.00
67.20
Stiff brown sandy slightly gravelly CLAY with cobbles sprc | 150 | Neta
s 66.50 —
Stiff black sandy gravelly CLAY with cobbles and boulders o D | 200
- e 66.05
Obstruction - presumed LIMESTONE bedrock \
\
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff ——I4 3.00— 6550 — SPT-C | 3.00 50/10mm
End of Borehole at 3.00 m D | 300

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 2.50mBGL on 22/05/13, end of day at 1.60mBGL.
Chiselling from 2.50 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH12

. Co-ordinates: 703646.00
Client:  Hanley Pepper 731448.00
Consultant: BLP Elevation: 68.000
Location: Grangecastle Project no. 3718-05-13
Start date: 22/05/2013 End date: 22/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan

.. _- Samples / tests | _
Strata Description 50 o = (8% @
SE| £ 5| 3 22| 8
N = = X
TOPSOIL 6780
Firm brown sandy slightly gravelly CLAY with cobbles
K g o D 1.00
—— 66.60
Firm grey brown sandy SILT / CLAY ; SPT-C | 150 | N=6
: 66.20
Firm grey black sandy SILT / CLAY e B
- I " 65.90 D 2.00
Obstruction - presumed LIMESTONE bedrock ik
L1
L1
********************************************************************* | 3.008— 65.00 — SPT-C 3.00 50/10mm
End of Borehole at 3.00 m D | 300

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 1.50mBGL on 22/05/13, end of day at 1.60mBGL.
Chiselling from 2.10 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH13

Co-ordinates: 703646.00

Client:  Hanley Pepper 731261.00
Consultant: BLP Elevation: 71.000
Location: Grangecastle Project no. 3718-05-13
Start date: 24/05/2013 End date: 24/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by: N. Sheehan
.. ° _- Samples / tests | _
Strata Description 5 £ 89, £ = &85 ¢
 oeg| 2|38 | 23 |BEa 8
- o FEl 22 g =0
TOPSOIL 0.20 70.80
FILL of brown black clay with fragments of timber and
cobbles
1 o D 1.00
69.60
Stiff brown sandy slightly gravelly CLAY with cobbles SPT-C | 150 | N=35
69.30
Stiff grey black sandy SILT / CLAY
B D 2.00
. ; 68.00 — SPT-C 3.00 50/85mm
Very stiff black sandy gravelly CLAY with cobbles and D | 300
boulders
67.50
Obstruction - presumed LIMESTONE bedrock
————————————————————————————————————————————————————————————————————— 67.00 —| SPT-C | 4.00 50/10mm

End of Borehole at 4.00 m

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 3.50 to 4.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.

Standard Penetration Test, solid cone.
Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park Hole ID:BH14

Co-ordinates: 703764.00

Client:  Hanley Pepper 731522.00
Consultant: BLP Elevation: 68.400
Location: Grangecastle Project no. 3718-05-13
Start date: 28/05/2013 End date: 28/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by: N. Sheehan
.. _- Samples / tests | _
Strata Description e, ] = Ef 2
SE £ 1% 2 |28 &
N = = X

TOPSOIL 68.20

Firm to stiff brown sandy slightly gravelly CLAY with

cobbles

67.20 i P

Firm to stiff grey brown sandy slightly gravelly CLAY with 67'00

cobbles O ' SPT-C | 1.50 50/75mm

Very stiff black sandy gravelly CLAY with cobbles and ﬁ

boulders P 2.002— 6640 — 5 | 200

N :

Obstruction - presumed LIMESTONE bedrock T

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L1 250 16590 | sPTc | 250 50/10mm

End of Borehole at 2.50 m

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks: L(EY

No groundwater encountered. D
Chiselling from 2.00 to 2.50mBGL for 1 hour.

Bulk disturbed sample.

Small disturbed sample

U Undisturbed sample

SPT-S Standard Penetration Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
\VA Groundwater strike

h 4 Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH15

. Co-ordinates: 703723.00
Client:  Hanley Pepper 731370.00
Consultant: BLP Elevation: 69.900
Location: Grangecastle Project no. 3718-05-13
Start date: 28/05/2013 End date: 28/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan

.. _- Samples / tests | _
Strata Description 50 o = (8% @
SE| £ 5| 3 22| 8
N = = X

TOPSOIL 6970

Firm to stiff brown sandy slightly gravelly CLAY with

cobbles

o D 1.00
68.50

Stiff grey brown sandy slightly gravelly CLAY with cobbles ce30 | STTC | 180 | 80/20mm

Very stiff black sandy gravelly CLAY with cobbles and

bOUlderS 67.90 — SPT-C 2.00 50/10mm

D 2.00

Obstruction - presumed LIMESTONE bedrock

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 67.40

End of Borehole at 2.50 m

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 2.00 to 2.50mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike

Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH16

Co-ordinates: 703801.00

Client:  Hanley Pepper 731448.00
Consultant: BLP Elevation: 69.870
Location: Grangecastle Project no. 3718-05-13
Start date: 27/05/2013 End date: 27/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by: N. Sheehan
.. _- Samples / tests | _
Strata Description e, ] = Ef 2
= > © o ©
3| £1%8 8 =8 o
N = = X
TOPSOIL 60,67
Firm to stiff brown sandy slightly gravelly CLAY with
cobbles
68.67 i P
Stiff dark brown sandy slightly gravelly CLAY with cobbles '
SPT-C 1.50 N=50
68.07
Dense grey fine to coarse clayey sandy GRAVEL with | sprc | 200 | soM0mm
cobbles and boulders D | 200
- ‘ 3?5 67.37
Obstruction - presumed LIMESTONE bedrock |
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L1 3006687
End of Borehole at 3.00 m D | 300

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 2.50 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.

Standard Penetration Test, solid cone.
Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH17

. Co-ordinates: 703803.00
Client:  Hanley Pepper 731258.00
Consultant: BLP Elevation: 72.300
Location: Grangecastle Project no. 3718-05-13
Start date: 24/05/2013 End date: 24/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan

.. _- Samples / tests | _
Strata Description 50 o = (8% @
SE| £ 5| 3 22| 8
N = = X

TOPSOIL 7210

Firm to stiff brown sandy slightly gravelly CLAY with

cobbles

K g o D 1.00
> ﬂ 70.80 SPT-C 1.50 N=25
Stiff brown sandy slightly gravelly CLAY with cobbles and
boulders
n D | 200
. "‘l"@ ‘ 69.80

Obstruction - presumed LIMESTONE bedrock O

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L1 3006930 4 sPTC | 3.00 50/10mm
End of Borehole at 3.00 m D | 300

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 2.50 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH18

Co-ordinates: 703878.00

Client:  Hanley Pepper 731368.00
Consultant: BLP Elevation: 70.500
Location: Grangecastle Project no. 3718-05-13
Start date: 27/05/2013 End date: 27/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by: N. Sheehan
.. ° _- Samples / tests | _
Strata Description 5 50 o = (8% @
oy Qe o a ? W) (DU
- AT g 3o
TOPSOIL 7030
Firm to stiff brown sandy slightly gravelly CLAY with
cobbles
e 69.30 i P
Medium dense grey brown clayey sandy GRAVEL with [o! e '
cobbles [eRERe AN SPTC | 150 | N=16
(TS
e
. o B 9000 — 6850
Obstruction - presumed LIMESTONE bedrock NN D | 200
1
L1
NN
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff LT 1] 300 50/10mm

End of Borehole at 3.00 m

67.50 — SPT-C 3.00
D 3.00

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 2.00 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.

Standard Penetration Test, solid cone.
Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH19

Co-ordinates: 703961.00

Client:  Hanley Pepper 731548.00
Consultant: BLP Elevation: 67.900
Location: Grangecastle Project no. 3718-05-13
Start date: 29/05/2013 End date: 29/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by: N. Sheehan
.. ° _- Samples / tests | _
Strata Description 8 £ Q [ 4,1 = &85 ¢
2 &8 &£ 3| 3 28§
. SRS
TOPSOIL 16770
Firm to stiff brown sandy slightly gravelly CLAY with ]
cobbles ]
—: — SPT-S 188 N=13
o - 66.70 '
Stiff grey sandy SILT with cobbles and boulders Q ]
o .
S I
Qfgﬁﬁg 27: N D | 200
Rome 1
- DAY 250 6540
Obstruction - presumed LIMESTONE bedrock N ]
T i
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L1 3006490 4 SPTC | 3.00 50/10mm
End of Borehole at 3.00 m 1
RemarkS: EEY Bulk disturbed I
/0 grounawater encountered. u ISVUI' ed sample.
ghigellingdfrortn 250 153 JOmBGL for 30 minutes. b an";!g'fgggbggnfggp'e
SPT-S Standard Penetration Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
\VA Groundwater strike
v Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH20

Co-ordinates: 703932.00

Client:  Hanley Pepper 731501.00
Consultant: BLP Elevation: 68.000
Location: Grangecastle Project no. 3718-05-13
Start date: 29/05/2013 End date: 29/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by: N. Sheehan
.. ° _- Samples / tests | _
Strata Description 5 50 o = (8% @
oy Qe o a ? W) (DU
- AT 2 =0
TOPSOIL 6780
Firm to stiff brown sandy slightly gravelly CLAY with
cobbles
— SPT-C 1.00 N=23
66.80 P
Stiff grey sandy SILT with cobbles and boulders
— SPT-C 2.00 50/10mm
65.90 D 2.00
Obstruction - presumed LIMESTONE bedrock
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 65.50

End of Borehole at 2.50 m

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 2.10 to 2.50mBGL for 30 minutes.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.

Standard Penetration Test, solid cone.
Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH21

. Co-ordinates: 703965.00
Client:  Hanley Pepper 731435.00
Consultant: BLP Elevation: 69.100
Location: Grangecastle Project no. 3718-05-13
Start date: 29/05/2013 End date: 29/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by N. Sheehan
.. ° _- Samples / tests | _
Strata Description 5 o9 e = 8F 2
oy Qe o a ) W) (DU
- AT g 3o
TOPSOIL 68.90
Firm to stiff brown sandy slightly gravelly CLAY with
cobbles
3 L 68.00 o D 1.00
Stiff grey sandy SILT with cobbles and boulders @X
e ! 1.50 67.60 SPT-C 1.50 50/75mm
Obstruction - presumed LIMESTONE bedrock : \ : \
[
————————————————————————————————————————————————————————————————————— L1 20067104 sPTC | 200 50/10mm
End of Borehole at 2.00 m D | 200

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 1.50 to 2.00mBGL for 30 minutes.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike

Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH22

. Co-ordinates: 703955.00
Client:  Hanley Pepper 731312.00
Consultant: BLP Elevation: 72.300
Location: Grangecastle Project no. 3718-05-13
Start date: 28/05/2013 End date: 28/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by N. Sheehan

.. ° _- Samples / tests | _
Strata Description & £ 28 e = 8F 2
8% & 5§ & 28 8
- N = = X

TOPSOIL e 0.20 E 7210

Firm to stiff brown sandy slightly gravelly CLAY with %,77; ]

cobbles 29 00 ]

. . =Poy 080 7150
Stiff grey sandy SILT with cobbles and boulders xR ] _
%ﬁz{@ ] D | 100
X 0k ]
O 55 E
QXA%;@ . SPT-C | 150 N=13
s 1
05 Bl
- SRR 190 7040
Obstruction - presumed LIMESTONE bedrock T ] TR A | e
CT ]
L | ]
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff LI T} 250 6980
End of Borehole at 2.50 m 7
RemarkS: EEY Bulk disturbed [
/0 grounawater encountered. u ISVUI' ed sample.
ghigellingdfrortn 2700 152 SomBGL for 1 hour. b an";!g'fgggbggnfggp'e
SPT-S Standard Penetration Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
\VA Groundwater strike
h 4 Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH23

. Co-ordinates: 704033.00
Client:  Hanley Pepper 731416.00
Consultant: BLP Elevation: 70.000
Location: Grangecastle Project no. 3718-05-13
Start date: 29/05/2013 End date: 29/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan

.. _- Samples / tests | _
Strata Description 50 o = (8% @
SE £ 1% 2 |28 &
N = = X

TOPSOIL 69.80

Firm to stiff brown sandy slightly gravelly CLAY with

cobbles

o 69.00 —
Stiff black sandy gravelly CLAY with coblles and boulders i D | 100
68.70
Obstruction - presumed LIMESTONE bedrock : \ : \ sprc | 150 | 50:20mm
T
————————————————————————————————————————————————————————————————————— L1 2006800 SPTC | 200 50/10mm
End of Borehole at 2.00 m D | 200

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 1.30 to 2.00mBGL for 30 minutes.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike

Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH24

. Co-ordinates: 704012.00
Client:  Hanley Pepper 731331.00
Consultant: BLP Elevation: 71.500
Location: Grangecastle Project no. 3718-05-13
Start date: 29/05/2013 End date: 29/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan

.. _- Samples / tests | _
Strata Description 0, e | = |85 g
SE| £ 5| 3 22| 8
N = = X

TOPSOIL 7130

Firm to stiff brown sandy slightly gravelly CLAY with

cobbles

70.50 — SPT-C 1.00 N=15

Stiff brown sandy slightly gravelly CLAY with coblles and 7030 D | 100

boulders

Stiff grey sandy SILT with cobbles

— SPT-C 2.00 50/10mm
D 2.00
- 69.10
Obstruction - presumed LIMESTONE bedrock
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L T 1] 3006850
End of Borehole at 3.00 m D | 300

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 2.40 to 3.00mBGL for 1 hour.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike
Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID:BH25

. Co-ordinates: 703834.00
Client:  Hanley Pepper 731331.00
Consultant: BLP Elevation: 70.750
Location: Grangecastle Project no. 3718-05-13
Start date: 30/05/2013 End date: 30/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan
.. _- Samples / tests | _
Strata Description ol = B S| o
20| 8 | £ S %2 ®
g S = | & a = 81 o
N = = X
TOPSOIL 7055
Firm to stiff brown sandy slightly gravelly CLAY with ]
cobbles ]
T?%(ff 1.101{ 6965 | D | 1.00
Stiff black sandy gravelly CLAY with coblles and boulders X*(FT‘KO 130 | 695
. Obstruction - presumed LIMESTONE bedrock AT e s | e [0 | oo
End of Borehole at 1.50 m .
RemarKS: EEY Bulk disturbed I
/0 grounawater encountered. u ISVUI' ed sample.
ghigellingdfrortn %3 1.1 50rmBGL for 30 minutes. b an";!g'fgggbggnfggp'e
SPT-S Standard Penetration Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
\VA Groundwater strike
v Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH25A

. Co-ordinates: 703836.00
Client:  Hanley Pepper 731335.00
Consultant: BLP Elevation: 70.750
Location: Grangecastle Project no. 3718-05-13
Start date: 31/05/2013 End date: 31/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by N. Sheehan

.. _- Samples / tests | _
Strata Description e, ] = Ef 2
SE £ 1% 2 |28 &
N = = X

TOPSOIL 7055

Firm to stiff brown sandy slightly gravelly CLAY with

cobbles

: . : =

Stiff grey brown sandy slightly gravelly CLAY with coblles  |:¢:0> T 5| 100

and boulders 5
O SPTC | 150 | N=14

: §?+OT 2.002— 68.75 —

Obstruction - presumed LIMESTONE bedrock NN D | 200

I
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff L1 250 Je825 | sPTc | 250 50/10mm

End of Borehole at 2.50 m

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

No groundwater encountered.
Chiselling from 2.00 to 2.50mBGL for 30 minutes.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.
Standard Penetration Test, solid cone.

Groundwater strike

Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH26

Co-ordinates: 703566.00

Client:  Hanley Pepper 731414.00
Consultant: BLP Elevation: 67.900
Location: Grangecastle Project no. 3718-05-13
Start date: 30/05/2013 End date: 30/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 mm| Logged by: N. Sheehan
.. ° _- Samples / tests | _
Strata Description o o T = oL 2
) 30 & | £ S |58 ®
4 -E| > 1% 8 =4| 0
~ [m] o
TOPSOIL Je770
Firm to stiff brown sandy slightly gravelly CLAY with ]
cobbles ]
[F ; B o D 1.00
e aracea -1 66.70
Stiff grey brown sandy slightly gravelly CLAY with coblles %*(;O}O ]
and boulders *‘ I ‘ i 150 6640 | SPT-C | 1.50 50/10mm
 Obstruction - presumed LIMESTONE bedrock T e Jeeno
End of Borehole at 1.80 m .
RemarKS: EEY Bulk disturbed I
roundawater encountered at 1.20ml on end or day at 1.0Um . u ISVUI' ed sample.
Ghiseling om .50 t 1. 80mBiGL for 30 minutes. oY o oomack D Smal distubed sample
SPT-S Standard Penetration Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
\VA Groundwater strike
v Water level 20mins after strike.




Project Name: Grangecastle Business Park

Hole ID: BH27

Co-ordinates: 703297.00

Client:  Hanley Pepper 731367.00
Consultant: BLP Elevation: 66.400
Location: Grangecastle Project no. 3718-05-13
Start date: 30/05/2013 End date: 30/05/2013 Drilled by: J. O'Toole
Type of drilling: CP Hole diameter: 200 Logged by: N. Sheehan
.. _- Samples / tests | _
Strata Description e, ] = Ef 2
= > © o ©
3| £1%8 8 =8 o
N = = X
TOPSOIL 66.20
Firm to stiff brown sandy slightly gravelly CLAY with
cobbles
— SPT-C 1.00 N=29
D 1.00
- - 65.00
Very stiff black sandy gravelly CLAY with cobbles and
boulders
— SPT-C 2.00 50/275mm
D 2.00
63.40 —
Stiff grey brown sandy slightly gravelly CLAY with coblles D | 300
and boulders
62.60 SPT-C 3.80 50/10mm

__ Obstruction - presumed LIMESTONE bedrock
End of Borehole at 4.00 m

6240 —

o
\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\l\\\\\\\1\]1\1\\1\11‘1\\1\11\1‘\1\11\1\\]\11\1\\1\

Remarks:

Groundwater encountered at 1.60mBGL on 30/02/13, end of day at 1.00mBGL.
Chiselling from 3.80 to 4.00mBGL for 30 minutes.

KEY
B

D

u
SPT-S
SPT-C
AV

) 4

Bulk disturbed sample.
Small disturbed sample
Undisturbed sample

Standard Penetration Test, split spoon.

Standard Penetration Test, solid cone.
Groundwater strike
Water level 20mins after strike.




Appendix 4 Rotary Core Records



GROUND INVESTIGATIONS IRELAND Ltd.

DAILY REPORT

Location: WM@?& Pt_
Drilling Crew: /q:;;& *‘S‘Mzu\&,

BOREHOLE NO. EH,- [

GROUND

NVESTIGATION:

Casing diameter: mm IRELA :\' D
' A A aX Drilled Today From: To:
Date: | 13 70U 5254 a 2;, ’ Cored Today From©m To:1 .
Type of rig: Cased Today From:Om To:

DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth [Ref no.
o 2§ Clegt |
24236 mM $va00 muzzs aP Eeet U Jorec
26 1S Lugé o SrmalQ Cocl  [C5Fbroc
< | |bSom l

0,
I£50|7-Km A&%&L to SmaX Poe_b’ (oS prec.
Sk \ r\Swa_o‘ éo Towm
l{ MM "S o d gm - ﬂmm
Me Nu bk RY
_Lorn ktof\
Groundwater: Standard penetration tests
Water strikes 1 2 [ Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Depth C =solid cone U
Water depth start day: = U100 R
Water depth end day: e
Remarks, delays etc
Chiselling: from |to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
Cover type |[Flush Raised

Signed for client




GROUND INVESTIGATIONS IRELAND Ltd.

DAILY REPORT
Location: (3 Cag B“g,msc Pl |BOREHOLE NO. [, 4 ~2,
Drilling Crew: M A—SW oz Casing diameter: mm
CD(,\,\M Drilled Today From: To:

| Date: QD\ k\ 2 ’YV\ATESAM > |Cored Today From: ©Om To: ] -3

Txge of rig: ' ) 0 Cased Today From: ©pTo]-3

DEPTH STRATA DRILLED TODAY SAMPLES

from to Description Type | Depth |Ref no.
OmM|[26 ﬂ\_CAaced/

Q- bon Suec R0 @gct Rocic Qo% e

3-b S N ok loForoe

<\ bl Y=

LV [13dh Sma Pl ke J@‘Za:z;{‘ Roe k (00 tec.

ou A oaded 2&' a.nel
Mouved é) S&Q,’ . “

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
=
Water depth start day: = U100 R
Water depth end day: Srefusal.
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

1 am—"7 SoprA .

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type |Flush  Raised

P £ ach.
Signed for client ﬁw Q)QQQVQ




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

o aﬁ:;a’-“—@fﬂa Rus wneg#PF. |BOREHOLE NO. BH-3 ROUND
3 ATIO
Drilling Crew: "7 @>%A_ +M Casing diameter: mm * AND
COU;LM Drilled Today From: To:
Date: [ ‘h( \2 k)o,éﬂg,gcbo,q > Cored Today From:©p To: ()
Type of rig: g Cased Today From:©rn To:‘f‘l ™
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth [Ref no.
Oom [2-1m C@é/
9\ (2600 SS0 Yo Peoc s Rack 3S bras
b |0 N A lop“bRrec
S0t laﬂé,v- +o ?Rac}* o ko [0 ToRe
pullod Cogug Meved to Nyt RBY
L) p(o(‘d_ﬁ‘lo v\
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Ea C =solid cone U
Water depth start day: = U100 R
Water depth end day: Sl
Remarks, delays etc
Chiselling: from [to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
A Cover type [Flush Raised

Signed for client

J;;WM/QMQ




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

| Locationzg Rovge caghle Busingss Pl |BOREHOLE NO. B Y - L RO k
Drilling Créw: o™ &‘l“w«_ Casing diameter: mm i: 4 i Hl
Cou,\ [avd Drilled Today From: To:
Date: 201 6 “‘2 —Md,a,q - Cored Today From:OmTo:bzs-
Type of rig: - v | Cased Today From{m TO:G"SS’
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
L2 lm S Rl [Clay . 20 ToRe
213 6m S ~ o 100 Roc,
365" 1m Logpe toSuolR Reek fe=7/21=39
£16%m W f (o870 Rac.
PwQQngﬁ Casuk , Mowd te Mk BH
N 'LocoJ'lOﬂ
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Depth c milt o
Water depth start day: = U100 R
Water depth end day: =rejusal.
Remarks, delays etc
Chiselling: from |[to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
s . Cover type |Flush  Raised
Signed for client SOM u&m\a@




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Locationru:ﬁm&agﬁgﬂs Pk |BOREHOLE NO. BH- &~ ROUND

=4 NVES ATIOY

Drilling Crew: MM Casing diameter: mm || 5 A ™)
Collivar Drilled Today From: To:

pate] ¢ | 6| 2 —T~uog d_Qgi Cored Today From:€)m To: %
Type of rig: Cased Today From©Owy To:& C
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
oOm |2-6m C('W,if-*
2b (% Ean Roct” with Clay bang 1S Jogec
36 f’r\'\ S O *\’@M Kock LooYoec.
s’ L& S5 m loega to SM.eJZL Eock  lecforec
5§|@ 0k ™ © “ eorbn Closy bondg A
DuPQxO\ COSuv( Mouveol Lo N¥t R
ND locabion

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Depth  —eaiid Sone U
Water depth start day: = U100 R
Water depth end day: S
Remarks, delays etc

Chiselling: from |to time
Boring in hard
strata

Installations
Pipe size
Slotted:From To
Sealed:From To

From To

Cover type |Flush Raised

Signed for client




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: QRanze cas He  Busines

BOREHOLE NO. BH~- b J

GROUND

INVESTIGATIONS

Drilling Crew‘T?) M -—\-M Casing diameter: mm ND
COL\/\(\,L Drilled Today From: To:
Date: Qo\b\tz Md% . |cored Today From: ©OmTo: b7
Type of rig Cased Today From.OP’]To.(? T
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
Om |2 Aen ﬁa
221360 i+ F?aok.lC,(,@sLJ £S JoRoc
36 15 [en SrmelQ 4o Med Rocle (OOYore C
S*1 167 vn A%A_M bock )OS brec
Puppg,d COLS’W—( ) (‘&Q\Jq_()l ‘\’D ‘\}2‘)[' B[’/
4[:70&.\'\0 (A
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Dealh C =solid cone U
Water depth start day: = U100 R
Water depth end day: =
Remarks, delays etc
Chiselling: from [to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
Cover type |Flush  Raised

Signed for clie

nt




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location@Qzasze cacHo Buciness Plc|BOREHOLENO. B -7

Drilling Crew:/%@u_, 4 Shoas Casing diameter: mm
C,o(/\/&r\,( Drilled Today From: To:

Date: Cored Today From: ©pn To: {;;3;4,'

Type of rig: Cased Today From: OmTo: &

DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
om 1S Cley.

15120 Creck Recle [C bonds 35 aec
L[5 b Small o Koo k_ (20 hbre
3-b(STIm ' (oo
S b3rh SpmalQ s Med Vool o7 0ReC
P\ QQQA J aSung Coa_d-Q.ol Qm Q/kﬁ‘
. J
ovad S -
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Depih C =solid cone U
Water depth start day: = U100 R
Water depth end day: ~reifisal.
Remarks, delays etc
Chiselling: from to time
Boring in hard
strata
e e il Installations
7WVL é 3 DP ~Mo. Pipe size
Slotted:From To
Sealed:From To
From To
N . Cover type |Flush Raised
Signed for client %V\ (}> 6{1},\/'@




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: e Business Pk, |BOREHOLE NO. BH~%
Drilling Crew: “Teoua —t"S\fWuw._ Casing diameter: mm
Colians Drilled Today From: To: 1
Date: 20l (7{ i /)/.MQA_M,- Cored Today From: O To: 7~ 20
Type of rig: ot _O Cased Today From:©Om™ To: "/,

DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth [Ref no.
om [2:30h  Claty—

23 [24mh Srwe FoMed Roek [C(loy bunds F5hrec
34 571 SmaQl Yo Med Poek, |EDYord <
L lbboh howrre o SwmedQ Roek (0% Rrec
66| T2m W ” L %
pueled Casud , Movad o Nyt BH
Locokl e )
Groundwater: Standard penetration tests
Water strikes 1 2 |Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
e,
Water depth start day: =U100 R
Water depth end day: ~Feiusal,
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type |Flush Raised

A Pt .
Signed for client “’90 WA -QP@&lQ,\,O




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

‘ Location:

Drilling Crew: “TeowA —+Shouaa

«s Plc_ [BOREHOLE NO. BH-9

Casing diameter: mm

Drilled Today From: To: 1

Col\vs

Cored Today From: ®mv; To: 1 D ml

Date: 2\\ b\\32 \’m\mé

Type of rig: Cased Today From: ©M1 To: ) -Om
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Depth |Ref no.
T
r (>
2-11%-© b Kock Clawy Secunms QT o
3-05{ S o Swua,@ Lo Med Pek [oSheee
5-©|1-om i 108 oo
\‘U\A,QQ eol  Ceguw
\d
Q\X bepke dowr . Had Yo ge spthvy Frseast
pn@ pagts
Pk Cose el ob B B0prd -
Teook Couve 4 C d Sk
Q..o\’ Q.tR Stozted naADnL \/49 Gand bBO‘L
huck. to \i@.@
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
ELi C =solid cone U
Water depth start day: = U100 R
Water depth end day: SreitEal
Remarks, delays etc
Chiselling: from to time
Boring in hard
strata
o & gor VA :
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
Cover type lFIush Raised
A/V &
Signed for client r7’ow M&g




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: (zgumigz cactle Business PlC |BOREHOLE NO. BH- (O GROUND
INVESTIGATIONS

Drilling Crew:/fgp/\ A—S\\W Casing diameter: mm IBE v

Co Uing Drilled Today From: To:
Date: |1 k, {2 mOrK{QH . Cored Today From: £ myTo: G 38
Txge of rig: Cased Today From: D To: b 6
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.

oM 2 d 3 Cleey—

2% (2brh %ZLSM%M 95 brac
24 (S 1lrn Mo k—g%%&fc (>ohroc

571 & 6on V‘DA o Sl

S\'Md_pm lngte0d Co bhm
Srre Ak A \obem- placn

?u.Qde OQS"U‘UZ
9)

1 30am -5-30pm -

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Depth =l g
Water depth start day: = U100 R
Water depth end day: reGal.
Remarks, delays etc

Chiselling: from |to time

went Yo S'I\’Q Gand Swﬁs bchh  oos Boring in hard

Publed ofF Rif | Cosiny wons damagerd

Vad Yo —3—‘?—" dt&%_ﬁ,& &) 82." Lq,o_dp/ts Pipe size
Length out of geound €50 S —
“‘(ﬂd *‘B 32‘. P»f@ PLYLd Of\% From To

Installations

Cover type |Flush Raised
Signed for client h‘




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location QRanpe Cai'ﬂt 6&5}52&5? BOREHOLE NO R}{| 2
Drilling Crew:’ng FShorne Casing diameter: mm
ollins Drilled Today From: To:
Date: 137] & \ 3 SCJ"UKC)—CDL-_L . Cored Today From: ©Om To: (- & m
Type of rig: ~ Cased Today From:Onn To: 6 g
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.

Om Q‘Bnq CM ¥

23 |3-brh Sea XY Yobract Rock 9SS Yore ¢
$b S 1 PLLd bo Sr0 Rock looore C
| [6om h |0 oRre C
b © |6 3nrn ,Aae_u, Lo Hyd Kook  exShre ¢

P\A.QQXJ"J Cog w4 .

On_QQor\ ("'Qu:\,wl+ Moued Fo Nxk RY
N .ZOCO—t\o»’I

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Depth  —eoiid Sone U
Water depth start day: = U100 R
Water depth end day: SreiuEal.
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type |[Flush Raised

A N\ =%
Signed for client S&N\ %%




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: GRany He RBusinoss FIC.  |BOREHOLE NOBH ), Cont
Drilling Crew= T . Y SSWoune Casing diameter: mm
Coll {8 Drilled Today From: To:
Date: IS |6 ﬁg de . Cored Today From: 3 (S ™To: (. o0 |
Type of rig: % Cased Today From: & @BT0: 608 .
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth [Ref no.

2651525 Sraa QR ‘e Med Reck looThRreC

§° 25 é-aqr! Senn0 ko Med Leek o5 JoRe.C

P9 Caguar ound Mouved tn Noyd

BH ’\DC,O.‘t\oQQ) s

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
=
Water depth start day: = U100 R
Water depth end day: ~retusal.
Remarks, delays etc

Chiselling: from |to time
Boring in hard
strata
Installations

Pipe size
Slotted:From To
Sealed:From To

From To

Cover type |Flush Raised

e A s
Signed for client S@m& ,BbSQQ,\A(\




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: Geranse Caste Puswess P& |BOREHOLE NO. R Y -\ ROUND

Drilling Crew: ‘?.DM a8 Sheone Casing diameter: mm l| EEsi:GAAnﬁNDS
Coll nS Drilled Today From: To: A

Date: £ | ﬂ 3 %B{M Cored Today From: Om 10 1-S S, .r'

Type of rig: Mmday From: € p~lo: |- 5’{ '

DEPTH STRATA DRILLED TODAY SAMPLES

from to Description Type | Depth |Ref no.

9 m 2 Sm C [,o,l.{ =2

25 (2L b C’Zegu, n pﬂ%{' Koc k. 75—_70&(.,

B s 57 SwiQR Yetract Foc k lors"oRec

L s 1625 )_puzg,e. to 2ra 0 Fex ko oo

b 251755 mn lme/:, ks> Sria 00 Peock. (D Tr:

Pulled Cosint , Moved eoe o Nwt B
ca/ttor\ Qe‘l'\)u,\a e&{ ?

Mowed VYpactor »beadis back (-o('jax.Zé ;

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Depth C =solid cone U
Water depth start day: = U100 R
Water depth end day: =refusal.
Remarks, delays etc
Chiselling: from [to time
Boring in hard
strata
gouvt — S" gDFM Installations
- Pipe size
Slotted:From To
Sealed:From To
From To

Cover type |Flush Raised

#AA— 7
Signed for client Q‘?M -@9&/@




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Y

Location: MC&S FHle G.P. |BOREHOLENO. RBH-20

Drilling Crew:

si 1 M + [\erne Casing diameter: mm

Coli. S Drilled Today From: To:

Date: § | L] I

12 WSdo«gL . Cored Today From:Om To [ 0P
(¥4

Txge of rig:

Cased Today From: OmMT07 ] OO

DEPTH

STRATA DRILLED TODAY

SAMPL

ES

from to

Description

Type | Depth

Ref no.

Took Compresser. boclk to Swewn, roued ks

Yozd e (oaded gzouz ond Moued out

‘o Gach,o-st uwo on Bt .

0.0 [1-9m Cloy

1A (3304 a0 \"'c"Pﬁ—eLd’ Rock 160 Tore c

130 |£02n S ampll \» Ceact ?ec)C/CLGL\I Sepms IS ToPec

& oo\ b (S - Levage Cock L5 HRe |

6:95 | 7-20h S0 e Modin fock (oSbr ¢

Pu00ed Cagusy  Moued ko Nut BH

L@C(thn. S?V P eﬁ -

Groundwater: Standard penetration tests

Water strikes

1 2 | Test type:

Depth

Start depth:

After 20 min

Sealed off?

Blows/75mm

Depth

S =split spoon

C =solid cone U

Water depth start day: = U100 R

Water depth end day: =refusal.

Remarks, delays etc

Chiselling: from

time

Boring in hard

strata

Installations

Pipe size

Slotted:From

To

Sealed:From

To

From

To

Cover type |Flush

Raised

Signed for client gﬁM Q-QQOL‘»Q £




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location:WcagHg, Bsness Pk |BOREHOLENO. Bi- 2 2
Drilling Crew: “Fett 4+ Shecat_ Casing diameter: mm
C’O@A:O Drilled Today From: To:
Date: 7 )Q IIZ Fe {70La.:u/ Cored Today From:Dp To:6-2S,
Type of ri'g: ) o Cased Today FromfOm To: b 2§ ‘
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth [Ref no.
o lo9m Clecs -
09 lbm Clog  feact Rock DoTore
1o |7 15h fRe? Bocl w b Closy bonel  SB%e@ec
125 (LSS  fwact Foc i IO C

Lstlb 25l Adekge o {ract Rk loC5TbRe

F0%d Cagux Moveol Ry 1o Nyl B7
docakion /SQJ"\M g«\DQ 2

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
=l
Water depth start day: = U100 R
Water depth end day: St
Remarks, delays etc

Chiselling: from |to time
Boring in hard
strata
Installations

Pipe size
Slotted:From To
Sealed:From To

From To

Cover type |Flush Raised

Signed for client :\‘55’\/\/\ %&QQNO




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location:WLCagul busunees PV |BOREHOLENO. B -2,
Drilling Crew: »Oﬂ/w +Slewec Casing diameter: mm
Coll g Drilled Today From: To:
Date: ) ! L [ (2 Fe ;OLM Cored Today From: ® m To: {,-%S »
Type of ri'q: i J Cased Today From: &) To: bf{ :
DEPTH STRATA DRILLED TODAY SAMPLES

from to Description Type | Depth [Ref no.
o0 |2-5m

2-5 125 la# /ﬂxzk Meel ¥ 3@ 9orec

25 550l Jonpe toPpact Roc ik o /ope

55 ligsm BLM; P ‘o feact Pock 1opRoc

Pulled Casire, smeuvgch &7 Lo Nyt RH
Locobomcge*% Q'CLS

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Depth o meldvaral)
Water depth start day: = U100 R
Water depth end day: =ratusal
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type |[Flush Raised

i e
AN .
Signed for client [JDN (J&QQ\AO‘
e




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location:

Drilling Crveﬁ)M Tm

k.

BOREHOLE NO. £C—

Casing diameter:

GROUND

&,\A&g Drilled Today From: To:
Date: [ le 12 “Tasodass Cored Today From: €3~ To: 6%0
Type of rig: d Cased Today From©Om To:6- 3O
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
Om | om th
12/
[b 21w [Cract Pk Go’lreec
21 [3nh Med Yo SuaQd Cock. toshre c
36 1L San \ (DS @ec
LSlESan I Qohbrec
§16Z20h Med Yo SMQ.QQ Cocd I Towec
and Moued a@ Siko
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Dept C =solid cone U
Water depth start day: = U100 R
Water depth end day: Ela;
Remarks, delays etc
Chiselling: from [to time
Boring in hard
strata
70/“4 - /2 PM Installations
Pipe size
Slotted:From To
Sealed:From To
From To
Cover type |Flush Raised

Signed for client

Towm Q;eglﬁ




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: nese Pk |BOREHOLENO. RC—2. GROUND
INVESTIGATIONS

Driling Créw: ~feowa A+ Sheue Casing diameter: mm NS
CoLL\QS‘ Drilled Today From: To: "

Date: {Q QI'Z k)wd% - Cored Today From: ©mTo: EQS’ 5 r‘ 8

Type of rig: Cased Today From: © M To: b S \ i

DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.

Oom 2'1lm Cley - '
21 [3-6nb sM.e?ﬂ— el C(B*LSQGMS ?52—10&6
2 b5 om SmaQR Yo MedYPoeic (00 hRrec
So b bSm Sma 0 4o HMed Roe k. [ roc

pu00e) Coguy Moved ke Nt
N BY (ocation

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Depth C ~eolid one U
Water depth start day: = U100 R
Water depth end day: =refusal.
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type |Flush Raised

Signed for client JE‘)»B\N\ Udz,Q/«@




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

| Location: Mo Bucineec Pl |BoREHOLENO. RC—3 ROUND
Drilling Crew—7 ¢yua '+M Casing diameter: mm R AND
Co\\ang Drilled Today From: To:
Date: J | s [ h§ ¥end c_)._,% = Cored Today From:On\To:S':qm
Type of rig: Cased Today From:Om T0:S~ 9
DEPTH STRATA DRILLED TODAY SAMPLES

from to Description Type | Depth |Ref no.
om [}. O

1D 2 loh  Snia0Q Ot&ces eseﬁmk §9/ero

21 [3-len 1~ b JoS/oroc

311391 ™Med to Swmall Boel |0% 2ec

394(59m o 1pbroc

pul0ogd C
£ [l utrs

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Depth S ~eoic cone U
Water depth start day: = U100 R
Water depth end day: =IETIBal
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type |Flush Raised

Signed for client %OM m-@




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location:wm-g Pk |BoreHoLE NO. £C -4

Drilling Crew: Teyma + oo Casing diameter: n;m
Colkans Drilled Today From: (st

Date: | & l G l 12 ’r&% > Cored Today From: Om To'1-25

Type of rig: Cased Today From:Om To:—l'OS’
DEPTH STRATA DRILLED TODAY SAMPLES

from to Description Type | Depth [Ref no.

OM2. DOy C&

Kol36m with }\ﬂﬁ—(ﬂ QQCZ%’ S'B%ﬁ—C

26151 Sua00 4 dd Rock loOTokec.
| 671 ph ™ 0) (oehrac

b7 |7-06m Seae8R Yo Mad Vecle lecfhaa ¢

PulQed (Cossiurg , Moyod +o Nyt BH
U LD(‘Q‘"[D-"\

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
STk o,
Water depth start day: = U100 R
Water depth end day: Shetisal
Remarks, delays etc

Chiselling: from |to time
Boring in hard
strata
Installations

Pipe size
Slotted:From To
Sealed:From To

From To

Cover type |Flush Raised




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Locationzggg_f?? Caste Bus iress FAlc. |BoreroLENO. RC-% |
Drilling Crew:=7 & &4 ‘["S\\y\_n_ Casing diameter: mm
Collan Drilled Today From: To:

Date: 1§ I bi 2 Saku gd Q” - Cored Today From:®m To7[-© M

| Type of rig: Cased Today From:DmT07]- © »,
DEPTH STRATA DRILLED TODAY SAMPLES

from to Description Type | Depth [Ref no.
-1 I3 l-m'\ 5%@ o Med PDCk/ClmISrza-m QP pec

24 [STInh SmeOQ %o Med Bock 1oe%bRec

<l oS N i /"’ (oS5hee ¢

bosSlTom daepe o Medumakoe b locTrec

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Dt C =solid cone U
Water depth start day: = U100 R
Water depth end day: =refueal.
Remarks, delays etc
Chiselling: from to time
Boring in hard
strata
g Installations
OAA — 5_» ODPM - Pipe size
Slotted:From To
Sealed:From To
From To

Cover type |Flush Raised

Signed for client %()\A—\_ MQ&\@




Drilled Today From: To:

_ Calliw
Date: 7} ]Z[lz fﬂ(,d,&%d Cored Today From: ©m To: (,3 "

Type of rig: Cased Today From: @mT@‘ Z lid|
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
O |2 - C(Qg/ ‘
bt [l $0Z0OR boProct ek G070
Ih 121 m Fﬂ,acl’ s 85 /orRe C
2-1 125m Clay—, t c A lo2fw o o

25 ()T [haet Qeck (orYppec
L1 [63nh Shall 4"0*'9@9{7& FPoc £ L@O%JQLQ_

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Depth C =solid cone U
Water depth start day: = U100 R
Water depth end day: =tefusal.
Remarks, delays etc
Chiselling: from |to time
Boring in hard
strata
?M - 5/ mFV\/\ Installations
’ Pipe size
Slotted:From To
Sealed:From To
From To
Cover type 1F|ush Raised

Signed for client g"“ﬂ QQQ@V;Q




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location:(G@2anf ¢ Cagdg_ Buscuness Pk |BOREHOLE NO. eg- {

Drilling Crew: /q;’“y +[ene Casing diameter: T mm
PO PN ¢ Drilled Today From: To:

Date: Vg ‘ el¥3 Twes AQ é; . Cored Today From©Qm Ta W,

Type of rig: Cased Today From:Orm To:

DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
o2 Clegpr |
25136 M Saa00 prORS P Pock, U< forec
2SI lewre £ SnmalQ Coacl  [5Fhroc.

1 |bsopy V7 2
I& 50|75 Lg%p/, to SmaX Bock  (oc%hrec
3t \ngte Hod €0 Tom
eullod CoiQua Moved fo Nyt RA
O Locak‘ Lo
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
e
Water depth start day: = U100 R
Water depth end day: =refusal
Remarks, delays etc
Chiselling: from |to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
_ Cover type [Flush Raised
Signed for client %GM 9 Q%




GROUND INVESTIGATIONS IRELAND Ltd.

DAILY REPORT
Location:(3 cacl, Bucinoce P |BOREHOLE NO. R4 ~2 | % gs%gnlgg
Drilling Erew: % OE M —SW orns Casing diameter: mm IRELAND
CQQ,\,\M Drilled Today From: To:
Date: Q.D\ 5\ 3 WSAM > |Cored Today From: OmTo: 713
Type of rig: ' [ Cased Today From: ©pTo ™ ]-3
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
Om|2brm Cla g
263600 Guac0l tetact Reck  96%rec
26 [ lon N 4 oS oroe
S |blm ) S PoRe o

LV T3h Sa Pl ks g)-tzae:{" Roc k (O o

Mouved ; S . v

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Depth 2 ~solic one U
Water depth start day: = U100 R
Water depth end day: =atenls
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

/IM/?’ZDPM )

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type lFlush Raised

V. a
Signed for client ﬁ@-\«& Q)szﬁ




GROUND INVESTIGATIONS IRELAND Ltd.

DAILY REPORT

Location: 885;“2 QS’H
Drilling Crew:

oM+

e Busingg ka,

BOREHOLE NO. BH-2

GROUND

S\\w.a

Casing diameter: mm

Drilled Today From: To:

Cored Today From:©m To: ()

Colllink
Date: lq“h&\? \\)O,éﬂg,‘gcba)j >

Type of rig: Cased Today From:©
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
om [2-1m Cl.g*é/
9\ [2- 640 S0 Yo Peocl Rack 3S hras
7b S0 N i lopThRrec
Soltlm lﬁvﬂé/- 4o ?Rod- Ree ko joOTore .
OM,QQ.QQA Cagung . Meved to N}d’ RH
L) .Xb("a_i“\o Y\
Groundwater: Standard penetration tests
Water strikes 1 Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Bepth C =solid cone U
Water depth start day: = U100 R
Water depth end day: Srefusal
Remarks, delays etc
Chiselling: from |to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
_ Cover type |Flush Raised
Signed for client %M Q gQ,Q)VQ




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

. j - GROUND
%&%&&Mﬁsc Plc. |BorREHOLENO. B Y - L GROUND
Drilling CHéw: =T & »A {-JM Casing diameter: mm IRELAND

Cold vy Drilled Today From: To: A
Date: 90[ 6 [1R_Thaegday - |Cored Today From: DmTob S P
£ [44
Ter of rig: Cased Today FromO)M To:e'

DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
O thign  Clawg

(=)
LL 2T S’maﬂf‘?aek CL% 70 eRe c.
2VB-6m N 1075 Rec,
£
36|51 .ngz +oSwmoll Reek 1o /orec
] ; il p-)
16X W 0 (870 RoC.
DuQQg.Q_Ggsw , Mowod e Ml BH
Lo(’pJ'IOfl
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
EL el C =solid cone U
Water depth start day: = U100 R
Water depth end day: =refusal.
Remarks, delays etc
Chiselling: from |to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
~ ’ Cover type |Flush Raised
Signed for client QCM QB&&/\Q




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: ;g%f?‘ cagte Busimess PE |BOREHOLENO. By~ & ﬁ,&%&’nﬁ%
Drilling Crew: Tewwa_ t Shou~sa_ Casing diameter: mm IRELAND

g 2 Drilled Today From: To: "
pate] ¢ | 61 =2 M%Z Cored Today From:€)m To: @ © T\
Type of rig: Cased Today From¢Eyw To: X DS !
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.

Om [ 6m

C(,euj,A
2b (% 6an Roct” with Cloy beunds 1S Jorec
36 (S Irh Qe —\'egsgaﬂ’ oek. LlooYoRec.
5\ 1665 /~°~R-La. to Smeadl Pock lecflorec

=N ol b 55 L

mpfb.d Casua . Moved o Nt RH
N locotisnm

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S s,
Water depth start day: = U100 R
Water depth end day: =refusal.
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type [Flush Raised

P
Signed for client ‘Qow\ %9@/\@




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

BOREHOLE NO. ~ GROUND
Locafion: m beas &—P&ﬂ& Qk BH-b INVESTIGATIONS
Drilling Crew’fEM A Svoune Casing diameter: mm IRELAND
C_ou,\(\{ Drilled Today From: To: A
Date: 20\ b\ (2 WSd OLL 2 Cored Today From: (O To: l)j M ‘?\
| Type of rug Cased Today From©O MTO.G “Tm
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
Om |2 2rh g;
23 6oh LRaZt PaoJLIC(,ad__; £ [oRoc
36 1S [eh SR 4+ Med Fo (YreC
5“1 167 i Aezg‘zg‘LM ﬂne,lc_ | bRt
me"\o 4
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Depth C =solid cone U
Water depth start day: = U100 R
Water depth end day: =reftsal.
Remarks, delays etc
Chiselling: from [to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
o Cover type |Flush Raised
Signed for client %\v\ g& Q&ZQM




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location:ggfgfg cacte Business PIC|BOREHOLENO. B H-"7 ROUN
Drilling Crew: O Un ft‘S‘L..Q,.A.L_ Casing diameter: mm R » N
Cou/\r&g Drilled Today From: To:
Date: Cored Today From: ©pn To: 1’93
] AR co Yo e E SAMPLES
from (o] Description Type | Depth |Ref no.
om1Sen Clay.
15121 Erack Reck [C bounds 3B rec
2L 156en va\ngl FoMed Roo k. 2OhRre .
3-b|S I Wy (e bpoc
S 1163 m SMa.QQ bo> Mod Yoo ko loO 7 oec]
0ulQed CTasuw ,(paded Rt agnd
oved BP Gl J
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
el
Water depth start day: = U100 R
Water depth end day: Stelisal.
Remarks, delays etc
Chiselling: from _to time
Boring in hard
strata
7WVL" é 3DPM , s Installations
Slotted:From To
Sealed:From To
From To
i Cover type |Flush Raised

Signed for client
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GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: 4__&&5%5 Pl |BorReEHOLENO. BH{—F
Drilling Crew: Teoua - Shaune Casing diameter: mm
CD\/\.;\.M Drilled Today From: To:
Date: 20[ (9’ iR (MQA.OU _ | cored Today From: ©nmTo 720
Type of rig: o U Cased Today From:©m™ To ] 20 ?
DEPTH STRATA DRILLED TODAY SAMPLES
from o Description Type | Depth |Ref no.
om (230  Claty—
2313 4m Sra Fored Keek [Cloy bunds £57
346 71oh SmalR Yo Med Reoek, l@‘fai:
TV |6brp Aowre 4o SwedQ Roek (@0% Rec.
b6|12m w” X Eohric,
puled Casud , Movad to Nyt RH
locak an )
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
gt
Water depth start day: = U100 R
Water depth end day: =fefusal
Remarks, delays etc
Chiselling: from [to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
A . Cover type |Flush Raised
Signed for client gﬁ A -(JDQQ&QJ\@




GROUND INVESTIGATIONS IRELAND Ltd.

DAILY REPORT
Location: nece Plc  |BOREHOLENO. BY-9 RO
Drilling Crew: “TawA —tsw Casing diameter: mm . N »
. C ol s Drilled Today From: To:
Date: 2} \ ‘0\ \3 \fﬂ:\o\ oL Cored Today From: ®m To: 1 -p m
Type of rig:' ) J | Cased Today From:©Q07 To: ) Owm
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
2] [2-0fn Proc ¥ Bock Clawy Seams AT oz
2.05[Com Sma® bo Med Phek [oSheee
So|lom > ). 100 %o oc]
uwll ool Qe»swé
@it benke down . Had fo go inke bown
Q«-}i ‘DQ-Kt.‘S
Mick Came oukr ok 2 30pre -
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S,
Water depth start day: = U100 R
Water depth end day: Sheflsal
Remarks, delays etc
Chiselling: from [to time
Boring in hard
strata
76"% = g gOr wA | .
nstallations
Pipe size
Slotted:From To
Sealed:From To
From To
Cover type |Flush  Raised

Signed for client
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GROUND INVESTIGATIONS IRELAND Ltd.

DAILY REPORT
Location:gigffﬁgg cggt[g_ Buscress PlC |BOREHOLE NO. BH- (O ﬁgsnochrgg
Drilling Crew:” | gspA &-M Casing diameter: mm |R ELAND
CoUinng Drilled Today From: To: A
Date: 1] ]b (R MQ(‘H_QH Cored Today From: DmTo:Co- 60O ?‘
Type of rig: Cased Today From:Om To: 6 6
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
O R-Drn 0&5’4—) - .
222 b CC?ZLSMQQQ_@@;{- Reck 95 brec
24 (S 1en Mo : Poec k (e roc
$7l |bboh  Hod o Eoe k. Yool 1598
Sen- Aokie A \-bm - P\Qm
?uﬂOpd CCQS’U‘QLQ
1-200m - 5:30‘PM, -
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Depth C =solid cone U
Water depth start day: = U100 R
Water depth end day: Stelusal
Remarks, delays etc
) . Chiselling: from |to time
went Yo S \'Q Gnd Sw\ tch  wos Boring in hard
trat
Pulled offF Z&d’ CaSuU was dg;v\aégo(sraa
Installations
Vad b 8%,}2» 3—2-" L!,\’kd;ﬁ Pipe size
bbng!—h ou.)" Slotted:From To
O? zound £ 50 ; Sealed:From To
Had Vo 32"’ P LFQ Pcvzd Of\Q‘é From To
Cover type |Flush Raised
Signed for client E &M 5




e
/ ,k/( (u (

GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: busm&c Pk BOREHOLENO. IR H — (]
Drilling Crew: ~Tng 4+ S\'ML Casing diameter: mm
) LLnnS Drilled Today From: To:
Date: ,Qtt b I { 2 Mgnémj . Cored Today From: ) ;s T0:7]-
Type of rig: g Cased Today From: & p~T0: 7.D
DEPTH STRATA DRILLED TODAY SAMPLES

from to Description Type | Depth [Ref no.
om |26m C| S
2-¢ 2 6m SM&QQ to Peact ﬂce'z (erZhRe

2b 47 1 %re d

E,-'I b3S sMnS;,l Yo fa.tu,e_ Qa?,C 102 Yora
35175 Sema 90 ‘o LM!? Zac & 0O Zoret

PulOrd Cosox looded Rig
cnd Mouwed @O0 Sy 2

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
it
Water depth start day: = U100 R
Water depth end day: =relusal.
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type |Flush Raised

Signed for client nb'm Qv Q—QQM A




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: e Busi L |BoreHOLE NOBHI 2 va §S% gy!:l) E
Drilling Crew: FNorne Casing diameter: mm 3
ol ilins Drilled Today From: To: A
Date: \§| (-,‘ V3 M‘% " Cored Today From: Om To: (& m ‘r\
Type of rig: Cased Today From:©Omwy To: 6 g !
"'XPD_EFﬁ?l STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
Om |23 Clovg - _
9-3 [3-brh Seo X Yoot Reck 9S Yore ¢
£]57Inh ted ko S5nio0l Rochk oo ore c
| |62 Y 1acbreC
b-olb3en ,Lae_u, to Mod Knck |exShere c
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O\LDQor\ Fm(wtl Moued Fo Ok RBY
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Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
ELal C =solid cone U
Water depth start day: = U100 R
Water depth end day: =refusal.
Remarks, delays etc
Chiselling: from _|to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
A o~ Cover type |Flush Raised
Signed for client gw SbD\L)LJ‘AC—)




GROUND INVESTIGATIONS IRELAND Ltd.

DAILY REPORT
Location: ;ggi X oasYo buguess Pk [BOREHOLENO. BH -3
Drilling Crew: SeA Ao Casing diameter: mm
C,Ou,tf\é Drilled Today From: To:
Date: 72b éllz tWedrecdoss Cored Today From: Oam To]-6»1)
Type of rig: v Cased Today From©m To 1 -bem
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth [Ref no.
00 [30op Clows, -
30 Rbm Roek - Clog Seonk qospec
2 b S'?/w ™Moo \—v’fe,evc_'*’ Foc & [waéoz& «
£7) |L-6srh dvanll be luny. Rock lo> Y2k <
by peom Sl ®o Lwe(»}jf; Reoek B e c

w20 d Qugud _ound Moued €%
boch e YaRH . ¢

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Sl
Water depth start day: = U100 R
Water depth end day: =refusal.
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type |Flush Raised

Signed for client :NG)o\w\ Q)o@_,\{\ >




GROUND INVESTIGATIONS IRELAND Ltd.

DAILY REPORT

Location: GRan Ho Business Pl |BoreHOLE NOBH)) Cont | ROUND
Drilling Crew= TS 4 A SSWone Casing diameter: mm . A »
,OLL,\ Q Drilled Today From: To:
Date: IS 16]13 douy - Cored Today From: 3 (S To: (. o
Type of rig: d Cased Today From: 0: 6D
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth [Ref no.
g’(ﬁfS/ZS(rn SMQQ.S\ ‘\'e M QGC,IL LOOLYDRRF
$2 6%_5,,,\ 290 ko Med L0k (oS loraC
Pul9:d Caguar ound Mouved tn Noyd
By Accotiow) .
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
el
Water depth start day: = U100 R
Water depth end day: =refusal.
Remarks, delays etc
Chiselling: from |to time
Boring in hard
strata

Installations

Pipe size
Slotted:From To
Sealed:From To
From To
N . Cover type IFIush Raised

Signed for client




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: (Ron<e Cogﬂg Buswess Pk |BOREHOLENO. RH -\ RO "
Drilling Crew: sDM < S\«.w Casing diameter: mm - A
Coll \ns Drilled Today From: To:
Date: éib‘ i3 Mg‘m Cored Today From: Om T071-S S,
Type of rig: Cased Today From: €) yro: 5
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.
Om|25a C LO';{ >
25712 Ao C‘/»a% , tract Rock 5 JoRe ¢
AN B 5%;23 vb%acf Eoc k. lorsoRec
- 0,
L& 1625 ara 2 Rk 5%
b 25175 ,;a%,&_Me, Pock (e Tex:
Pullecl Cosint . Movied ﬁf o Nt BYH
Loeation | ) Qzl'\)uu@ 24: :
J
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Ll C =solid cone U
Water depth start day: =U100 R
Water depth end day: Steusal
Remarks, delays etc
Chiselling: to time
Boring in hard
strata
gom - ,S/ gDFM Installations
- Pipe size
Slotted:From To
Sealed:From To
From To

Cover type IFIush

Raised

Signed for client




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

osd [ Gz
Location: QRawnge Cashle B.P. |BOREHOLENO.  BH-20 ROUN
bt ;
Drilling Crew:/IBM 4+ %\\M& Casing diameter: mm REL A )
Collin s Drilled Today From: __To:
y

Date: | L] 1% Wsdmﬂ, _ Cored Today From:m To |- D
Type of rig: v Cased Today From: To ] OO

DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth |Ref no.

Took Compresser. bock to Swow, mauved

Yorzd & (oaded 3&0& ond Moved out
‘o mech-sH.-z Sk up on Byt .

D0 |1-9m Cloy

LA 2300 Srmal0 \ePeact Rock o lore
130 |50Pdn Samall \» Qeact ?bd(/dml Sears ISTopec
£ blsm- leese Coc k. a4
= FAWEZRN Mfm W Cock ‘DO/QRZL

Pu290d Cagusy  Moued bs Nut BH

Lm(}.t_)bfl| S—PV \.A.«*P ex CL 2
J

Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
R
Water depth start day: =U100 R
Water depth end day: =refusal.
Remarks, delays etc

Chiselling: from |to time

Boring in hard
strata

Installations

Pipe size

Slotted:From To

Sealed:From To
From To

Cover type |Flush Raised

Signed for client M«,@ ~




GROUND INVESTIGATIONS IRELAND Ltd.

DAILY REPORT

Location: cHe Busness Pt |BOREHOLENO. BH- 2 8 ROL N
Drilling Crew: “frrd € Shecase_ Casing diameter: mm R A )
CD% Drilled Today From: To:
Date: 7&_&7‘ Ee (o‘_a.u, Cored Today From:pm To:é'Z =
BT —TRATADRILL b oAy o) B2 SAMPLES
from to Description Type | Depth |Ref no.
oledm Clay
09 by Clug fract Bock AoTore
b |2 1540 fRoc? Lock. ik Closy bandls  S67e@ec
25 | hs Sk fwact Foci IO ReC
Ls%1625m Aorfe o foact fock (oCTore
Fu0led Cagunt , toucel Ry to Nyk By
docotion Sef'\w Rig -
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
Depth ¢ =eolid tane
Water depth start day: = U100 R
Water depth end day: =refusal.
Remarks, delays etc
Chiselling: from |to time
Boring in hard
strata

Installations

Pipe size
Slotted:From To
Sealed:From To
From To
Cover type [Flush Raised

Signed for client




GROUND INVESTIGATIONS IRELAND Ltd.
DAILY REPORT

Location: busuwees PV |BOREHOLENO. By -2L, RO N
Driling Crew: T 41 +Slewe Casing diameter: mm . A
Collns Drilled Today From: To:
Date: 9 IQ[ (2 Fe L(ia,l,( Cored Today From: © m To: {,&S ¢
Type of rig: Cased Today From:©m) To: b* §
DEPTH STRATA DRILLED TODAY SAMPLES
from to Description Type | Depth [Ref no.
FJ -5 r]
o
2-5 125 [aﬁgjﬁock Meel Yo 2ma®  95nrec
35 155 0n la«a!;z— #oﬁ " foc k& o /ore
5§ g5 Jorfe Vo feact Enck e YpRoc
T\ -+
Pullod CQMFMO\)&;} o Lo Nyt RH
lecobion, Set'Ap QL(() v
Groundwater: Standard penetration tests
Water strikes 1 2 | Test type:
Depth Start depth:
After 20 min
Sealed off? Blows/75mm
S =split spoon
Depih C =solid cone U
Water depth start day: =U100 R
Water depth end day: =refusal.
Remarks, delays etc
Chiselling: from |[to time
Boring in hard
strata
Installations
Pipe size
Slotted:From To
Sealed:From To
From To
. P Cover type |Flush Raised
Signed for client ﬂow % Z\AO‘




Appendix 5 Soakaway Tests



Grangecastle Ground Investigations Soakaway Test Report
Ground Investigation Ireland

SWo1

Soakaway Test to BRE Digest 365

Trial Pit Dimensions: 2.2 x 0.6 x 1.8 (L x W x D)
Seepage @1.5m during excavation

Rock encountered at 1.8m bgl

Water level

Date Time (m bgl) Remarks

29/05/2013 12.54 0.485

29/05/2013 13.15 0.495

29/05/2013 13.33 0.51

29/05/2013 13.49 0.515

29/05/2013 14.07 0.525

29/05/2013 13.32 0.54

29/05/2013 15.17 0.54

29/05/2013 16.05 0.57 Failed: Backfilled

SWo02

Soakaway Test to BRE Digest 365

Trial Pit Dimensions: 2.2 x 0.7 x 1.5 (L x W x D)
Seepage @1.5m during excavation

Rock encountered at 1.5m bgl

Water level

Date Time (m bgl) Remarks

29/05/2013 12.43 0.485
29/05/2013 12.47 0.475
29/05/2013 13.07 0.495
29/05/2013 13.13 0.5

29/05/2013 13.30 0.51

29/05/2013 13.46 0.51

29/05/2013 14.04 0.52
29/05/2013 14.25 0.53
29/05/2013 15.22 0.55

29/05/2013 15.54 0.565 Failed: Backfilled




Grangecastle Ground Investigations
Ground Investigation Ireland

SWo03

Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 2.2 x 0.6 x 1.2 (L x W x D)
Rock encountered at 1.2m bgl

Water level

Date Time (m bgl) Remarks
29/05/2013 12.14 0.39
29/05/2013 12.10 0.3975
29/05/2013 12.18 0.405
29/05/2013 12.20 0.41
29/05/2013 13.17 0.55
29/05/2013 13.50 0.615
29/05/2013 14.17 0.67
29/05/2013 15.30 0.8
29/05/2013 15.38 0.81
29/05/2013 16.55 0.93
30/05/2013 8.25 1.2 Empty
30/05/2013 8.26 0.58
30/05/2013 9.49 0.69
30/05/2013 9.59 0.69
30/05/2013 11.47 0.81
30/05/2013 14.25 0.935
30/05/2013 15.30 0.101
30/05/2013 16.44 0.104 Backfilled
SWo04

Soakaway Test to BRE Digest 365

Trial Pit Dimensions: 2.2 x 0.6 x 1.9 (L x W x D)
Damp @ 1m during excavation

Rock encountered at 1.5m bgl

Date Time Water level Remarks
(m bgl)
29/05/2013 12.26 0.47
29/05/2013 12.28 0.475
29/05/2013 12.32 0.48
29/05/2013 12.35 0.485
29/05/2013 13.22 0.53
29/05/2013 13.55 0.555
29/05/2013 14.22 0.57
29/05/2013 14.41 0.625
29/05/2013 16.27 0.655
30/05/2013 8.30 0.115

30/05/2013 11.54 0.105 Failed: Backfilled

Soakaway Test Report

GROUND

INVESTIGATIONS

IRELAND



Grangecastle Ground Investigations Soakaway Test Report
Ground Investigation Ireland

SW05

Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 2.2 x 0.6 x 1.8 (L x W x D)
Rock encountered at 1.8m bgl

Water level

Date Time (m bgl) Remarks
29/05/2013 11.53 0.52
29/05/2013 11.55 0.53
29/05/2013 12.00 0.54
29/05/2013 12.05 0.56
29/05/2013 13.13 0.72
29/05/2013 13.28 0.75
29/05/2013 13.44 0.79
29/05/2013 13.58 0.81
29/05/2013 14.10 0.84
29/05/2013 14.46 0.9
29/05/2013 15.23 0.965
29/05/2013 16.34 1.09
29/05/2013 16.50 1.12
30/05/2013 8.10 1.8 Empty
30/05/2013 8.20 0.59
30/05/2013 9.35 0.68
30/05/2013 9.45 0.7
30/05/2013 9.54 0.71
30/05/2013 11.45 0.855
30/05/2013 14.20 1.04
30/05/2013 15.30 1.14
30/05/2013 16.35 1.67 Backfilled

SW06

Soakaway Test to BRE Digest 365
Trial Pit Dimensions: 2.4 x 0.6 x 1.2 (L x W x D)
Rock encountered at 1.2m bgl

Date Time Water level Remarks
(m bgl)
29/05/2013 11.30 0.615
29/05/2013 11.32 0.615
29/05/2013 11.35 0.615
29/05/2013 11.40 0.62 G RO U N D
29/05/2013 11.44 0.635
20/05/2013  12.00 0.645 INVESTIGATIONS
29/05/2013 12.15 0.655 |RE LAN D
29/05/2013 12.30 0.665
29/05/2013 12.45 0.68
29/05/2013 13.00 0.695
29/05/2013 13.15 0.705
29/05/2013 13.30 0.715
29/05/2013 13.45 0.725

29/05/2013 14.00 0.745



Grangecastle Ground Investigations

Ground Investigation Ireland
SWo06
contd
Date Time Water level Remarks
(m bgl)
29/05/2013 14.15 0.755
29/05/2013 14.30 0.765
29/05/2013 14.45 0.775
29/05/2013 15.00 0.785

29/05/2013 15.15 0.795 Failed: Backfilled

Soakaway Test Report

GROUND

INVESTIGATIONS

IRELAND



Appendix 6 Geotechnical Laboratory Test
Results



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP1
Sample Number: N/A
Depth (m) : 1.50
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 100
Sieve Passing
125 100 i %0
75 100 /
63 100
375 100 / 80
20 100 y
10 95 / 0
6.3 9 /
3.35 86
2.00 81 o0 S
1.18 76 / 2
/ @
0.60 70 f 50 a
0.300 64 g
0.212 61 g
0.150 58 0op
0.063 51
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
51 30 19 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP3
Sample Number: N/A
Depth (m) : 1.00
Sample Type B
4
S 5 8 £8B8gggacan
S S S S o IS333gnsey
BS Test Percentage 100
Sieve Passing M
125 100 l %
75 100 I
63 100 //
37.5 84 / 80
20 82 /
10 76 / 70
6.3 73
3.35 68
60 .
2.00 65 / 2
1.18 61 a
/ g
0.60 57 / 50 o
0.300 53 / g
0.212 51 f g
0.150 49 0 g
0.063 43
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
43 22 35 0 Total
Percentage
\_
Remarks:
#- not determined
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2013

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP3
Sample Number: N/A
Depth (m) : 1.50
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage p 100
Sieve Passing g
125 100 _,--/ 90
75 100 el
63 100 I
37.5 100 80
20 100
10 99 70
6.3 98
3.35 96
2.00 94 o0 S
1.18 93 %
0.60 90 50 P
0.300 89 g
0.212 88 g
0.150 87 0op
0.063 84
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
84 10 6 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP6
Sample Number: N/ZA
Depth (m) : 2.00
Sample Type B
4
S 5 8 £8B8gggacan
S S © S cas o SdamES SRy
BS Test Percentage 100
Sieve Passing
125 100 90
75 100
63 100
37.5 74 80
20 67
10 60 / 70
6.3 54 /
3.35 43
2.00 38 60 )
/ :
1.18 35 / @
0.60 32 50 S
0.300 30 g
0.212 29 ) g
0.150 28 / 40 g
0.063 27 e
/
' L~ e 30
Particle Percentage il
Diameter Passing
20
0.02 H
10
0.006 H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
27 11 62 0 Total
Percentage
\_
Remarks:
#- not determined
Checked By Approved By:
Ty
GG Elfe &:Tc Date Approved: 2013

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP7
Sample Number: N/A
Depth (m) : 0.70-1.00
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 100
Sieve Passing
125 100 90
75 100 )
63 100 //
375 95 P 80
20 90 =
10 87 ‘ 70
6.3 84
3.35 81
2.00 79 o0 S
1.18 77 %
0.60 75 50 P
0.300 73 g
0.212 72 g
0.150 72 0o
0.063 69
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
69 10 21 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
UK
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP9
Sample Number: N/A
Depth (m) : 1.00
Sample Type B
4
8 § E888es8u0500
S S © 53X S5 3s gm0y
BS Test Percentage 100
Sieve Passing
125 100 90
75 100 /
63 100 /
37.5 90 V 80
20 81 /'
10 77 / 70
6.3 74 /
3.35 70 )4
60 .
2.00 67 / 2
1.18 63 a
o
0.60 59 / 50 5
0.300 55 / g
0.212 53 g
0.150 50 0 g
0.063 45
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
45 22 33 0 Total
Percentage
\_
Remarks:
#- not determined
“udl) 0P Qs @
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2013

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP10
Sample Number: N/A
Depth (m) : 1.50
Sample Type B
4
S 8 § 888B8s88m00n
S S © 53X S5 3s gm0y
BS Test Percentage 7 100
i Passi a
leve assing ’-/
125 100 - Pt 90
75 100 __/
63 100
375 100 80
20 100
10 98 70
6.3 97
3.35 95
2.00 94 o0 S
1.18 93 %
0.60 91 50 %,
0.300 89 g
0.212 89 3
0.150 88 40 g
0.063 85
30
Particle Percentage
Diameter Passing
20
0.02 H
10
0.006 H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
85 9 6 0 Total
Percentage
\_
Remarks:
#- not determined
Checked By Approved By:
L e
GG Elfe &:Tc Date Approved: 2013

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP12
Sample Number: N/ZA
Depth (m) : 1.00
Sample Type B
4
S 5 8 £8B8gggacan
S S © S cas o SdamES SRy
BS Test Percentage 7 100
Sieve Passing /
125 100 i 90
75 100 /
63 100 ///
37.5 100 A 80
20 93 I
10 90 70
6.3 87
3.35 83
2.00 82 o0 S
1.18 80 %
0.60 78 50 S
0.300 77 E
0.212 76 g
0.150 76 40 g
0.063 74
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
74 8 18 0 Total
Percentage
\_
Remarks:
#- not determined
Checked By Approved By:
Ty
GG Elfe &:Tc Date Approved: 2013

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP12
Sample Number: N/A
Depth (m) : 1.70
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 7 100
Sieve Passing /
125 100 / %
75 100 /
63 100 /
37.5 100 / 80
20 o1 /
10 83 a 70
6.3 79 T
3.35 74
2.00 72 60 S
1.18 71 %
0.60 69 50 P
0.300 68 g
0.212 67 g
0.150 67 40 E
0.063 66
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
66 6 28 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP12
Sample Number: N/A
Depth (m) : 2.20
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 100
Sieve Passing
125 100 90
75 100 |
63 100
37.5 86 80
20 68
10 53 70
6.3 48 |
3.35 43 [
2.00 41 / 60 S
1.18 39 f §
0.60 38 ‘ 50 o
0.300 37 / g
0.212 37 / “ g
0.150 36 ’__---"’ &
0.063 35 —
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
35 6 59 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP14
Sample Number: N/A
Depth (m) : 1.80
Sample Type B
( S 5 8 £8B8gggacan
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage vz 100
Sieve Passing 2 ot
125 100 A 0
75 100 )
63 100 /,/
375 100 g 80
20 99 d
10 97 70
6.3 95
3.35 93
2.00 91 o0 S
1.18 88 %
0.60 86 50 P
0.300 83 g
0.212 82 g
0.150 81 0op
0.063 76
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
76 15 9 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP14
Sample Number: N/A
Depth (m) : 2.30
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 100
Sieve Passing
125 100 90
75 100
63 100 /
375 100 / 80
20 89 /
10 85 70
6.3 81
3.35 75 /
2.00 70 / o0 S
1.18 66 %
0.60 61 / 50 %,
0.300 57 g
0.212 55 g
0.150 53 0op
0.063 50
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
50 20 30 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP17
Sample Number: N/A
Depth (m) : 3.10-3.20
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 100
Sieve Passing '
125 100 / %
75 100 /
63 100 /’
375 100 v 80
20 100 ]
10 94 1 o
6.3 88
3.35 83
2.00 79 o0 S
1.18 77 %
0.60 75 50 P
0.300 74 g
0.212 73 g
0.150 73 0op
0.063 70
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
70 9 21 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP21
Sample Number: N/A
Depth (m) : 0.70
Sample Type B
4
8 § E888es8u0500
S S © S 3T EISu2S onsey
BS Test Percentage 100
Sieve Passing /
125 100 / %
75 100
63 100 )
37.5 100 / 80
20 100 /
10 9% / 70
6.3 92
3.35 86 /
60 .
2.00 81 "/ o2
1.18 77 f 2
0.60 71 50 %@_’
0.300 65 8
0.212 63 g
0.150 60 0 g
0.063 56
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
56 25 19 0 Total
Percentage
\_
Remarks:
#- not determined
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2013

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP21
Sample Number: N/A
Depth (m) : 1.20
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 100
Sieve Passing
125 100 90
75 100
63 100
375 62 80
20 62
10 60 70
6.3 58
3.35 55 —
2.00 52 Vi 60 g
1.18 50 /r ﬁ
0.60 50 g 50 P
0.300 49 / g
0.212 47 I g
0.150 45 0op
0.063 44
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
44 8 48 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP26
Sample Number: N/A
Depth (m) : 1.00
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 100
Sieve Passing
125 100 90
75 100 T
63 100 /‘
37.5 89 i 8
20 89 T
10 86 70
6.3 83
3.35 81
2.00 79 o0 S
1.18 78 %
0.60 77 50 P
0.300 76 g
0.212 76 g
0.150 75 0op
0.063 74
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
74 5 21 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
UK
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP29
Sample Number: N/A
Depth (m) : 1.00
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 100
Sieve Passing
125 100 |~ %
75 100 il
63 100 y
'l
375 92 p 80
20 92 /‘/
10 90 / 70
6.3 89
3.35 87
2.00 85 o0 S
1.18 83 %
0.60 81 50 P
0.300 78 g
0.212 76 g
0.150 74 0 g
0.063 70
30
Particle Percentage
Diameter Passing 20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
70 15 15 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
TESTING
GG Elfe &:Tc Date Approved: 2213

GEO/104



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.
Wet Sieve, Clause 9.2

Client ref: 3718-05-13
Location: Grangecastle
Contract Number: 19871-180613
Hole Number TP29
Sample Number: N/A
Depth (m) : 1.50
Sample Type B
( 8 § E888es8u0500
c o o Ooood‘_.mimtoggc';gul\)g
BS Test Percentage 100
Sieve Passing M
125 100 l %
75 100 |
63 100 //
37.5 85 )'4 80
20 82 wtit
10 78 T 7
6.3 76 T
3.35 73
2.00 72 60 S
1.18 71 %
0.60 70 50 P
0.300 68 g
0.212 67 g
0.150 66 0op
0.063 65
30
Particle Percentage
Diameter Passing
20
0.02 #H
10
0.006 #H
0
0.002 # 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm).
Silt and Clay Sand Gravel Cobbles | Soil Fraction
65 7 28 0 Total
Percentage
\_
Remarks:
#- not determined
J&@Q 9 F RS, &
Checked By Approved By:
I
GG Elfe &:Tc Date Approved: 2213

GEO/104



G260 Sle & Teatlng Senvices Hmiltea

Date:

Client:

Our Reference:

Client Reference:

Contract Title:

Description: (Total Samples)

Date Received:
Date Started:
Date Completed:

Test Procedures:

Notes:

Approved By:

Authorised Signatories:

Certificate of Analysis

09/10/2012

BLP
19871-180613
3718-05-13
Grangecastle
10

18/06/2013
27/06/2013

01/07/2013

(B.S. 1377 : PART 3 : 1990)

Solid samples will be disposed 1 month and liquids 2 weeks

Emma Williams
Laboratory Office Manager

b\)-llay

Wayne Honey
Laboratory Technician

Unit 4

Heol Aur

Dafen Ind Estate
Dafen
Carmarthenshire
SA14 8QN

Tel: 01554 784040
01554 750752

Fax: 01554 770529
01554 784041
Web: www.geo.uk.com

Paul Evans
Quality Manager



Contract No: 19871-180613

Client Ref: 3718-05-13
Location: Grangecastle
Date: 01/07/2013
SUMMARY OF CHEMICAL ANALYSIS
(B.S. 1377 : PART 3 : 1990)
Sulphate Content SO3 (as SO,) Chloride Content
Acid Agueous Ground- Soluble Ground- pH Organic Loss
Hole Sample Depth Soluble Extract water Chloride as water Value Matter on Remarks
Number Number m Sulphate | Sulphate % equiv. @ 25°C Content Ignition
as % SO, | as g/l SO, g/l NaCl g/l % %
Clause 5.5. Clause 5.5. Clause 5.4. Clause 7.3 Clause 7.2 Clause 9. Clause 3. Clause 4.
TP21 0.70 0.04 ( 0.05) 7.45
TP24 2.00 0.03 ( 0.04 ) 8.01
TP29 1.00 0.02 ( 0.02) 7.96
TP1 1.50 0.06 ( 0.07 ) 8.11
TP3 1.50 0.05 ( 0.06 ) 8.26
TP6 0.50 0.06 ( 0.07 ) 8.10
TP9 1.00 0.02 ( 0.02) 7.87
TP10 1.50 0.02 ( 0.02) 8.32
TP14 1.80 0.03 ( 0.03) 8.28
TP17 1.00 0.02 ( 0.02) 8.11

NCP - No Chloride present




G260 Sle & Teatlng Senvices Hmiltea

Date:

Client:

Our Reference:

Client Reference:

Contract Title:

Description: (Total Samples)

Date Received:
Date Started:
Date Completed:

Test Procedures:

Notes:

Approved By:

Authorised Signatories:

Certificate of Analysis

09/10/2012

BLP
19871-180613
3718-05-13
Grangecastle
8

18/06/2013
27/06/2013

28/06/2013

(B.S. 1377 : PART 3 : 1990)

Solid samples will be disposed 1 month and liquids 2 weeks

Emma Williams
Laboratory Office Manager

b\)-llay

Wayne Honey
Laboratory Technician

Unit 4

Heol Aur

Dafen Ind Estate
Dafen
Carmarthenshire
SA14 8QN

Tel: 01554 784040
01554 750752

Fax: 01554 770529
01554 784041
Web: www.geo.uk.com

Paul Evans
Quality Manager



Contract No: 19871-180613

Client Ref: 3718-05-13
L ocation: Grangecastle
Date: 28/06/2013
SUMMARY OF CHEMICAL ANALYSIS
(B.S. 1377 : PART 3: 1990)
Sulphate Content SO3 (as SO,) Chloride Content
Acid Aqueous | Ground- Soluble Ground- pH Organic Loss
Hole Sample Depth Soluble Extract water Chloride as water Value M atter on Remarks
Number Number m Sulphate | Sulphate % equiv. @25C Content I gnition
as% SO, | asg/l SO, gl NaCl g/l % %
Clause5.5. Clause5.5. Clause5.4. Clause 7.3 Clause 7.2 Clause 9. Clause 3. Clause 4.
TP21 1.20 17
TP29 1.50 2.3
TP3 1.30 2.1
TP6 2.50 1.6
TP9 1.00 2.5
TP14 1.80 2.7
TP17 1.00 2.1
TP17 3.10 1.8

NCP - No Chloride present




Moisture Condition Value
BS 1377:Part 4:1990

Client ref: 19871-180613
Location: Grangecastle
Contract Number: 3718-05-13
Hole Number: TP1
Sample Number:
Depth (m) : 1.50
Sample Type B
4
MCV Determinaion
30
25
AN
E N
=t AN
k=l AN
g AN
g 1B AN
g AN
=
= AN
& 10 AN
= AN
[S) AN
AN
5
0

10

100

Number of Blows (n)

Remarks: Normal method used to determine MCV

|Materia| Retained on the 20mm BS Test Sieve (%).: 0 |
Blows [Penetratio nto4n Blows |Penetration| nto4n
(N) (mm) (mm) (N) (mm) (mm)
1 81.4 24.7 24
2 67.3 12.4 32
3 60 5.2 48
4 56.7 2.0 64
6 55.2 96
8 54.9 128
12 54.8 192
16 54.7 256
Test Results.
Moisture Content (%0). 13
\_ MCV 6.0
“udg) DP Qs
Checked By Approved By:
GEO Site & Tealing Sendecs Mmited@  Date Approved: 22.6.13

GEO/017



Moisture Condition Value
BS 1377:Part 4:1990

Client ref: 19871-180613
Location: Grangecastle
Contract Number: 3718-05-13
Hole Number: TP3
Sample Number:
Depth (m) : 1.50
Sample Type B
( )
MCV Determinaion
16
14 N
\
\
\
12 N\
= 10 \
S \
g \\
g ° \
a \\
S 6 \
= \
= \
S 4
2
0
1 10 100

Number of Blows (n)
Remarks: Normal method used to determine MCV

GEO/017

|Materia| Retained on the 20mm BS Test Sieve (%).: 0 |
Blows [Penetratio nto4n Blows |Penetration| nto4n
(N) (mm) (mm) (N) (mm) (mm)
1 74.3 14.4 24
2 62.9 4.1 32
3 60.7 48
4 59.9 64
6 59.3 96
8 58.8 128
12 0 192
16 0 256
Test Results.
Moisture Content (%0). 19
\_ MCV 3.0
“udg) DP Qs
Checked By Approved By:
GEO Site & Tealing Sendecs Mmited@  Date Approved: 22.6.13




GEO/017

Moisture Condition Value

BS 1377:Part 4:1990

10

Client ref: 19871-180613
Location: Grangecastle
Contract Number: 3718-05-13
Hole Number: TP7
Sample Number:
Depth (M) : 0.70-1.00
Sample Type B
4
MCV Determinaion
25
20

€ AN

E N\

S 15 N

g N\

\

T AN

8

=

(@]

10
Number of Blows (n)

Remarks: Normal method used to determine MCV

100

|Materia| Retained on the 20mm BS Test Sieve (%).: 0 |
Blows [Penetratio nto4n Blows |Penetration| nto4n
(N) (mm) (mm) (N) (mm) (mm)
1 96 225 24
2 84.7 20.9 32
3 78.2 16.8 48
4 735 12.8 64
6 67.3 7.0 96
8 63.8 3.6 128
12 61.4 192
16 60.7 256
Test Results.
Moisture Content (%0). 11
\_ MCV 9.0
“udg) DP Qs
Checked By Approved By:
GEO Site & Tealing Sendecs Mmited@  Date Approved: 22.6.13




Moisture Condition Value
BS 1377:Part 4:1990

GEO/017

Client ref: 19871-180613
Location: Grangecastle
Contract Number: 3718-05-13
Hole Number: TP10
Sample Number:
Depth (m) : 1.50
Sample Type B
4
MCV Determinaion
30
25
E N
=t N\
2 AN
g N\
g 1B N
$ N\
< \
& 10 \
= N\
O AN
AN
5 S
0

Remarks: Normal method used to determine MCV

10

Number of Blows (n)

100

|Materia| Retained on the 20mm BS Test Sieve (%).: 0 |
Blows [Penetratio nto4n Blows |Penetration| nto4n
(N) (mm) (mm) (N) (mm) (mm)
1 89.8 24.4 24
2 75.6 11.1 32
3 67.9 3.7 48
4 65.4 64
6 64.6 96
8 64.5 128
12 64.2 192
16 0 256
Test Results.
Moisture Content (%0). 42
\ MCV 4.8
“udg) DP Qs
Checked By Approved By:
GEO Site & Tealing Sendecs Mmited@  Date Approved: 22.6.13




Test Report: Determination of the California Bearing Ratio/MCV Moisture Relation

Moisture Content Dry Density Relationship
BS 1377: Part 4: 1990 Clause 7/5.5/3.3-3.6

Client: Ground Investigation Ireland
Client ref: 3818-05-13
Location: Grangecastle
Contract Number: 19781-180613
Date tested: 01/07/2013
Hole Number: TP26
Sample Number:
Depth (m) : 1.00
Tested By: Sean Penn
4 )
40.0 2.50
g 350 o RS
x \ A
a 30.0 ‘\ x |
g 250 ~ 2.00 MR BT
i \\ x| <
g? 200 “\\\\\A . ~ \l.\' .
‘= I 1 g
§ 150 \ ] ”‘N;!
'g 10.0 ® 1.50 T x
5 \ £
£ 59 >
S 1Y s
Pl
0.0 £
0 5 10 15 20 25 g
: 2 1.00
Moisture Content %. g ’
, 20.0
[}
2
S 150 -
_§ \—'\L 0.50
g3 100 *
5=
(@]
o 5.0
2
@
g 0.0 0.00
0 5 10 15 20 25 0.0 5.0 10.0 15.0 20.0 25.0
Moisture Content %
Moisture Content 4.4 8.3 16 20.2 215
Mean CBR Value 35.2 29.4 21.4 11.9 3.3 —e— Moisture Content (%):
Dry Density 1.67 1.70 1.76 1.67 1.64 _ . ®- 0% Air voids
Moisture Condition Value 15.05 13.61 13.22 12.8 10.8 S
5 % Air voids
* reading unobtainable = % - 10% Air voids
Initial Sample Conditions: Method of Compaction
2.5 KG
Initial Moisture Content (%): 21.5 Particle Density (Mg/m?®) :
Maximum Dry Density (Mg/m°) : 1.76 Assumed 2.65
Material Retained on the 37.5mm BS Sieve (%0): 0 Single sample Tested
\ Material Retained on the 20.0mm BS Sieve (%): 0 OMC (%): 16 )

Remarks:

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 in full, without the prior written approval of the

laboratory.
For and behalf of GEO Site and Testing Services Ltd
Vaughan Edwards - Managing Director O — .
Paul Evans - Technical/Quality Manager @ %":-»‘ 19 Q\IQ’LS) oy
Emma Sharp - Laboratory Co-Ordinator O '
BfEN0 Sl £ Teatlng Servieae Unilten

Date Approved: 1.71.13 UKAS

2788




Appendix 7 Contamination Test Results



Jones Environmental Laboratory

Ground Investigations Ireland
The GrangeU

12th Lock RoadO

LucanO

IrelandO

Attention :

Date :

Your reference :
Our reference :
Location :

Date samples received :

Status :

Issue :

Fergal McNamara

28th June, 2013

3718-05-13

Test Report 13/5609 Batch 1
GRANGECASTLE

18th June, 2013

Final report

1

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

Tel: +44 (0) 1244 833780
Fax: +44 (0) 1244 833781

g
\\\\\\\\ | Iy,

¥

) {

S\

)

v/, AN

UM

No0.4225

Eleven samples were received for analysis on 18th June, 2013. Please find attached our Test Report which should be read with notes at the end of
the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of any accreditation, and all results relate

only to samples supplied. O

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

O

Where Waste Acceptance Criteria Suite (EC Decision of 19 December 2002 (2003/33/EC)) has been requested, all analyses have been performed

using the relevant EN methods where they exist.

Compiled By:

Phil Sommerton B.Sc
Project Manager

QF-PM 3.1.1v14

Bob Millward B.Sc FRSC
Principal Chemist

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise. 10of8



Jones Environmental Laboratory

Client Name:

Ground Investigations Ireland

Report : MURPHY

Reference: 3718-05-13
Location: GRANGECASTLE Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Fergal McNamara
JE Job No.: 13/5609
J E Sample No. 1 2 3 4 5 6 7 8 9 10
Sample ID| TP2 TP3 TP4 TP8 TP13 TP16 TP18 TP19 TP24 TP28
Depth 0.90 1.60 1.00 0.7 3.0 20 1.20 1.0 12 1.0 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers T T T T T T T T T T
Sample Date <> <> <> <> < < < < < <
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1 1 1 1 1
Inert Slf;zlsgn- Hazardous LOD Units Me’\:rgod
Date of Receipt| 18/06/2013 | 18/06/2013 | 18/06/2013 | 18/06/2013| 18/06/2013| 18/06/2013| 18/06/2013 | 18/06/2013 | 18/06/2013 | 18/06/2013 )
Solid Waste Analysis
Total Organic Carbon” 0.47 0.82 0.39 0.38 1.01 0.30 0.29 0.43 0.32 0.55 3 5 6 <0.02 % TM21/PM24]
Sum of BTEX <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 6 - - <0.025 mag/kg TM31/PM12|
Sum of 7 PCBs* <0.035 <0.035 <0.035 <0.035 <0.035 <0.035 <0.035 <0.035 <0.035 <0.035 1 - - <0.035 mg/kg TM17/PM8
PAH Sum of 6% <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 - - - <0.22 mglkg TM4/PM8
PAH Sum of 17 <0.64 <0.64 <0.64 <0.64 <0.64 <0.64 <0.64 <0.64 <0.64 <0.64 100 - - <0.64 mg/kg TM4/PM8
CEN 10:1 Leachate
Arsenic 0.048 0.051 0.055 <0.025 0.037 <0.025 <0.025 <0.025 <0.025 0.055 0.5 2 25 <0.025 mg/kg TM30/PM17|
Barium * <0.03 0.06 <0.03 <0.03 0.12 <0.03 <0.03 <0.03 <0.03 <0.03 20 100 300 <0.03 mg/kg TM30/PM17|
Cadmium * <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.04 1 5 <0.005 mg/kg TM30/PM17|
Chromium * <0.015 <0.015 0.025 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 0.024 0.5 10 70 <0.015 mg/kg TM30/PM17|
Copper”® <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 2 50 100 <0.07 mg/kg TM30/PM17|
Mercury * <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.01 0.2 2 <0.0001 mg/kg TM61/PM38|
Molybdenum * 0.12 0.08 0.08 0.09 0.08 0.05 0.03 0.12 0.10 0.03 0.5 10 30 <0.02 mg/kg TM30/PM17|
Nickel* <0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02 <0.02 <0.02 0.03 0.4 10 40 <0.02 mg/kg TM30/PM17|
Lead* <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.5 10 50 <0.05 mg/kg TM30/PM17|
Antimony * <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.06 0.7 5 <0.02 mg/kg TM30/PM17|
Selenium * <0.03 0.16 <0.03 <0.03 0.13 <0.03 <0.03 <0.03 <0.03 <0.03 0.1 0.5 7 <0.03 mg/kg TM30/PM17|
Zinc* <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.04 4 50 200 <0.03 mg/kg TM30/PM17|
Chloride 5 <3 5 5 5 5 4 4 5 4 800 15000 25000 <3 mgl/kg TM27/PMO
Fluoride 8 5 6 5 <3 <3 <3 5 6 5 10 150 500 <3 mg/kg TM27/PMO
Sulphate as SO4 5.1 361.6 6.7 5.3 1104.8 12.2 9.1 8.6 8.8 5.6 1000 20000 50000 <0.5 mgl/kg TM27/PMO
Total Dissolved Solids * 450 960 350 210 2350 310 690 640 690 580 4000 60000 100000 <100 mg/kg TM20/PMO
Dissolved Organic Carbon 30 <20 40 50 <20 30 40 30 30 50 500 800 1000 <20 mg/kg TM60/PMO
Mass of raw test portion 0.1037 0.0962 0.1002 0.103 0.1086 0.1071 0.1021 0.1044 0.107 0.1114 - - - kg NONE/PM17,
Dry Matter Content Ratio 86.4 93.1 89.5 87.5 82.6 83.9 87.7 85.8 84.3 80.7 - - <0.1 % NONE/PM4|
Leachant Volume 0.886 0.893 0.889 0.887 0.881 0.883 0.887 0.885 0.883 0.878 - - - | NONE/PM17,
Eluate Volume 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 - - | NONE/PM17
Mineral Oil <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 - - <30 mgl/kg TM5/PM16
Phenol <0.1 <0.1 <0.1 <0.1 <1.0 <0.1 <0.1 <0.1 <0.1 <0.1 - - <0.1 mg/kg TM26/PMO
Please include all sections of this report if it is reproduced
QF-PM 3.1.17 v2 All solid results are expressed on a dry weight basis unless stated otherwise. 20f8



Jones Environmental Laboratory

Client Name: Ground Investigations Ireland Report : MURPHY
Reference: 3718-05-13
Location: GRANGECASTLE Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Fergal McNamara
JE Job No.: 13/5609
J E Sample No. 11
Sample ID| TP17
Depth 02 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers T
Sample Date <>
Sample Type Soil
Batch Number 1
Inert Sl?etﬁ[sgn- Hazardous LOD Units Me’\:rgod
Date of Receipt| 18/06/2013 )
Solid Waste Analysis
Total Organic Carbon 0.74 3 5 6 <0.02 % TM21/PM24|
Sum of BTEX <0.025 6 - - <0.025 mg/kg | TM31/PM12
Sum of 7 PCBs* <0.035 1 - - <0.035 mg/kg TM17/PM8
PAH Sum of 6 <0.22 - - - <0.22 mag/kg TM4/PM8
PAH Sum of 17 <0.64 100 - - <0.64 mg/kg TM4/PM8
CEN 10:1 Leachate
Arsenic * <0.025 0.5 2 25 <0.025 mg/kg | TM30/PM17|
Barium * 0.14 20 100 300 <0.03 mg/kg | TM30/PM17|
Cadmium* <0.005 0.04 1 5 <0.005 mg/kg | TM30/PM17|
Chromium * 0.017 0.5 10 70 <0.015 mg/kg | TM30/PM17|
Copper* <0.07 2 50 100 <0.07 mg/kg | TM30/PM17|
Mercury * <0.0001 0.01 0.2 2 <0.0001 mg/kg | TM61/PM38|
Molybdenum * <0.02 0.5 10 30 <0.02 mg/kg | TM30/PM17|
Nickel* <0.02 04 10 40 <0.02 mg/kg TM30/PM17
Lead ™ <0.05 0.5 10 50 <0.05 mg/kg | TM30/PM17|
Antimony * <0.02 0.06 0.7 5 <0.02 mg/kg | TM30/PM17
Selenium * <0.03 0.1 0.5 7 <0.03 mg/kg | TM30/PM17|
Zinc* 0.11 4 50 200 <0.03 mg/kg | TM30/PM17
Chloride 3 800 15000 25000 <3 mgl/kg TM27/PMO
Fluoride <3 10 150 500 <3 mg/kg TM27/PMO
Sulphate as SO4 14.4 1000 20000 50000 <0.5 mgl/kg TM27/PMO
Total Dissolved Solids * 1060 4000 60000 100000 <100 mg/kg TM20/PMO
Dissolved Organic Carbon 80 500 800 1000 <20 mg/kg TM60/PMO
Mass of raw test portion 0.1119 - - - kg NONE/PM17
Dry Matter Content Ratio 80.3 - - <0.1 % NONE/PM4|
Leachant Volume 0.878 - - - | NONE/PM17
Eluate Volume 0.05 - - | NONE/PM17|
Mineral Oil <30 - - <30 mgl/kg TM5/PM16
Phenol <0.1 - - <0.1 mg/kg TM26/PMO
Please include all sections of this report if it is reproduced
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Jones Environmental Laboratory

Notification of Deviating Samples

Client Name: Ground Investigations Ireland Matrix : Solid
Reference: 3718-05-13
Location: GRANGECASTLE
Contact: Fergal McNamara

joEb Batch Sample ID Depth JE szmple Analysis Reason

No. '
13/5609 1 TP2 0.90 1 EPH Sample received in inappropriate container
13/5609 1 TP2 0.90 1 All analyses No sampling date given
13/5609 1 TP3 1.60 2 EPH Sample received in inappropriate container
13/5609 1 TP3 1.60 2 All analyses No sampling date given
13/5609 1 TP4 1.00 3 EPH Sample received in inappropriate container
13/5609 1 TP4 1.00 3 All analyses No sampling date given
13/5609 1 TP8 0.7 4 EPH Sample received in inappropriate container
13/5609 1 TP8 0.7 4 All analyses No sampling date given
13/5609 1 TP13 3.0 5 EPH Sample received in inappropriate container
13/5609 1 TP13 3.0 5 All analyses No sampling date given
13/5609 1 TP16 2.0 6 EPH Sample received in inappropriate container
13/5609 1 TP16 2.0 6 All analyses No sampling date given
13/5609 1 TP18 1.20 7 EPH Sample received in inappropriate container
13/5609 1 TP18 1.20 7 All analyses No sampling date given
13/5609 1 TP19 1.0 8 EPH Sample received in inappropriate container
13/5609 1 TP19 1.0 8 All analyses No sampling date given
13/5609 1 TP24 1.2 9 EPH Sample received in inappropriate container
13/5609 1 TP24 12 9 All analyses No sampling date given
13/5609 1 TP28 1.0 10 EPH Sample received in inappropriate container
13/5609 1 TP28 1.0 10 All analyses No sampling date given
13/5609 1 TP17 0.2 11 EPH Sample received in inappropriate container
13/5609 1 TP17 0.2 11 All analyses No sampling date given

QF-PM 3.1.11v2

Please include all sections of this report if it is reproduced

40f8



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
JE Job No.: 13/5609

SOILS

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

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

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

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary. If we are instructed to keep samples, a
storage charge of £1 (1.5 Euros) per sample per month will be applied until we are asked to dispose of them.

If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C +5°C.

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

WATERS

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is important that detection limits are carefully considered
when requesting water analysis.

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

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

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

DEVIATING SAMPLES

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

SURROGATES

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

NOTE

Data is only accredited when all the requirements of our Quality System have been met. In certain circumstances where the requirements have not
been met, the laboratory may issue the data in an interim report but will remove the accreditation, in this instance results should be considered
indicative only. Where possible samples will be re-extracted and a final report issued with accredited results. Please do not hesitate to contact the
laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v24 All solid results are expressed on a dry weight basis unless stated otherwise. 50f8



JE Job No.:

13/5609

ABBREVIATIONS and ACRONYMS USED

# UKAS accredited.
Indicates analyte found in associated method blank.

DR Dilution required.

M MCERTS accredited.

NA Not applicable
NAD No Asbestos Detected.

ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible

SS Calibrated against a single substance.

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

W Results expressed on as received basis.

+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.

* Analysis subcontracted to a Jones Environmental approved laboratory.

CO Suspected carry over

ocC Outside Calibration Range
NFD No Fibres Detected

QF-PM 3.1.9 v24

Please include all sections of this report if it is reproduced
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Jones Environmental Laboratory

Method Code Appendix

JE Job No 13/5609
Prep Method MCERTS| Analysis done on As Solid Results
Test Method No. Description No. (if Description UKAS (soils Received (AR) or Air expressed on
appropriate) only) Dried (AD) Dry/Wet basis
T™M4 16 PAH by GC-MS, modified USEPA 8270 PM8 End Over End extraction AR DRY
T™M4 16 PAH by GC-MS, modified USEPA 8270 PM8 End Over End extraction Yes AR DRY
T™M5 EPH by GC-FID, modified USEPA 8015 PM16 Aliphatic/Aromatic fractionation AR DRY
TM5 EPH by GC-FID, modified USEPA 8015 PM8 End Over End extraction Yes AR DRY
T™17 PCB 7 Congeners and WHO 12 PCBs by GC-MS PM8 End Over End extraction Yes AR DRY
T™M20 TDS, TSS and TS - gravimetric PMO No Preparation Yes AR DRY
T™21 TOC and TC by Combustion PM24 Eltra preparation Yes AD DRY
T™M26 Phenols by HPLC PMO No Preparation AR DRY
T™27 S04,CI,NO3,NO2,F,PO4 by Dionex PMO No Preparation AR DRY
TM30 Metals by ICP-OES PM17 CEN PR12457-2 10:1 1 batch leach Yes AR DRY
TM31 BTEX/MTBE by GC-FID, modified USEPA 8015 PM12 GRO GC-FID AR DRY
TM31 BTEX/MTBE by GC-FID, modified USEPA 8015 PM12 GRO GC-FID Yes AR DRY
TM36 GRO by Headspace GC-FID PM12 GRO GC-FID Yes AR DRY
TM60 TOC/DOC by NDIR PMO No Preparation AR DRY
TM61 Mercury - low level CVAF PM38 Mercury CVAF Yes AR DRY
NONE No Method Code PM17 CEN PR12457-2 10:1 1 batch leach
NONE No Method Code PM17 CEN PR12457-2 10:1 1 batch leach AR
NONE No Method Code PM4 Moisture Content AR
QF-PM 3.1.10v11 Please include all sections of this report if it is reproduced 7 of 8



Appendix - Methods used for WAC (2003/33/EC)

Leachate tests

10l/kg; 4mm

1.S. EN 12457-2:2002 Specified particle size; water added to L/S ratio; capped; agitated for 24 + 0.5 hours; eluate settled and
filtered over 0.45 um membrane filter.

Eluate analysis

As 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Ba 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Cd 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Cr total 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Cu 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Hg 1.S. EN 13370 rec. EN 1483 (CVAAS)

Mo 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Ni 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Pb 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Sb 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Se 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Zn 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Chloride 1.S. EN 12506 rec. EN ISO 10304-part 1 (liquid chromatography of ions)
Fluoride 1.S. EN 12506 rec. EN ISO 10304-part 1 (liquid chromatography of ions)
Sulphate 1.S. EN 12506 rec. EN ISO 10304-part 1 (liquid chromatography of ions)

Phenol index

1.S. EN 13370 rec. ISO 6439 (4-Aminoantipyrine spectrometic methods after distillation)* ( BY HPLC - Jones Env)

DOC

I.S. EN 1484

TDS

I.S. EN 15216

Compositional analysis

TOC

I.S. EN 13137 Method B: carbonates removed with acid; TOC by combustion.

BTEX GC-FID
PCB7** 1.S. EN 15308 analysis by GC-ECD.
Mineral oil 1.S. EN 14039 C10 to C40 analysis by GC-FID.
PAH17*** I.S. EN 15527 PAH17 analysis by GC-MS
Metals 1.S. EN 13657 - Aqua regia digestion: EN 1SO 11885 ( ICP-OES)
Other
I.S. EN 14346 sample is dried to a constant mass in an oven at 105 + 3 °C; Method B Water content by direct Karl-Fischer-
Dry matter titration and either volumetric or coulometric detection.
LOI I.S. EN 15169 Difference in mass after heating in a furnace up to 550 + 25 °C.
ANC CEN/TS 15364 Determined by amouns of acid or base needed to cover the pH range
Notes:

*If not suitable due to LOD, precision, etc., any other suitable method can be used, e.g. AFS, ICP-MS
**pPCB-28, PCB-52, PCB-101, PCB-118, PCB-138, PCB-153 and PCB-180

***Naphthalene, Acenaphthylene, Acenaphthene, Anthracene, Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(g,h,i)perylene,
Benzo(a)pyrene, Chrysene, Coronene, Dibenzo(a,h)anthracene, Fluorene, Fluoranthene, Indeno(1,2,3-c,d)pyrene, Phenanthrene and Pyrene.

QF-PM 3.1.8 v10
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1. EXECUTIVE SUMMARY

APEX Geoservices Limited was requested by Byrne Looby Partners to carry out a
geophysical investigation as part of the ground investigation prior to a new development
at Grange Castle Business Park.

The objectives of the survey were to produce a depth to bedrock contour map for the
site, provide information on the type and quality of the bedrock, provide information on
the thickness and stiffness of the superficial deposits, and to provide soil resistivity values
for the site.

The investigation consisted of 2D Electrical Resistivity Tomography (ERT), Seismic
Refraction Profiling and Conductivity Mapping.

The site is located within Grange Castle Business Park and comprises a series of open
crop and grass fields and is approx. 26 Ha in area.

The interpreted Bedrock Depth has been contoured as ranging from 60.3 mOD in the
west to 71.8 mOD in the south-east of the site. Bedrock has been interpreted as good
quality muddy limestone and shale which will require breaking/blasting.

Overburden has been interpreted as mainly soft-very stiff sandy gravelly clay (boulder
clay), with pockets of silt/clay. Average overburden thickness has been interpreted as
2.5m.

The Soil Resistivity results are provided for 2.5m and 5.6m bgl at every 20m interval along
each of the ERT Profiles. Of the 624 values shown, only one is below 50 ohm-m (deemed
to be the cut-off for corrosivity), located in the far south-eastern corner of the site.

3
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2. INTRODUCTION

APEX Geoservices Limited was requested by Byrne Looby Partners to carry out a

geophysical investigation as part of the ground investigation prior to a new development
at Grange Castle Business Park.

2.1 Survey Objectives

The objectives of the survey were to:
1. Produce a depth to bedrock contour map for the site.
2. Provide information on the type and quality of the bedrock.

3. Provide information on the thickness and stiffness of the superficial deposits.

4. Provide soil resistivity values for the site.

2.2 Site Background

The site is located within Grange Castle Business Park in west County Dublin. The site
comprises a series of open crop and grass fields and is approx. 26 Ha in area. The site is
bounded by grass fields to the north and south with large factories to the east, west and

south.

2.2.1 Topography

The topography of the site slopes gently from approx. 65.5 mOD in the north-west of the
site to approx. 72.5 mOD in the south-east of the site.

2.2.2 Geology

The GSI Bedrock Geology map for the area (Fig.2.1) indicates that the site is underlain by
argillaceous limestone and shale of the Lucan Formation (Calp).

4
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500m L]

Calp

Fig.2.1. Geological map for the site.

2.23 Soils & Vulnerability

The Teagasc soils map for the site (Fig.2.2) shows that the site comprises limestone till.
The vulnerability for the site (Fig.2.3) is rated as high in the centre and east, and extreme
in the west of the site.

Fig.2.2. Soils map for the site.
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Fig.2.3. Vulnerability map for the site.

2.2.4 Site Investigation

The drillers’ logs for no.27 shell & auger boreholes carried out by Ground Investigations
Ireland Ltd. from 20-31% May 2013 were made available to assist with the geophysical
interpretation. These logs generally recorded firm-stiff boulder clay to 1.2-4.8 m

followed by shale/rock.

A summary sheet of no. 28 trial pits carried out on site was also provided and these were
terminated on rock at 1.2-3.2 m bgl.
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2.3 Survey Rationale

Electrical Resistivity Tomography (ERT) soundings will image the resistivity of the
materials in the subsurface along a profile to produce a pseudo-section showing the
variation in resistivity to 17-57m bgl (depending on the array length). Each pseudo-
section will be interpreted to determine the material type along the profile at increasing
depth, based on the typical resistivities returned for Irish ground materials.

Conductivity Mapping works on the same geophysical principle as ERT, and in this case
materials with a low resistivity will have a high conductivity. Conductivity mapping is
carried out using an EM31 Conductivity Meter, which is carried across the ground in set
pattern, to provide conductivity values for the materials from 0 — 6.0m bgl.

Seismic Refraction Profiling measures the velocity of refracted seismic waves through the
overburden and rock material and allows an assessment of the thickness and quality of
the materials present to be made. Stiffer and stronger materials usually have higher
seismic velocities while soft, loose or fractured materials have lower velocities. Readings
are taken using geophones connected via multi-core cable to a seismograph. This
method will allow us to profile the depth to the top of the bedrock, along profiles across
the site, and will therefore allow us to calibrate the bedrock depth for the ERT data.

The soil resistivity tests were carried out at each turbine base using the Wenner Array as
described in IEEE Std 81-1983 (Guide for measuring Earth Resistivity, Ground Impedance
and Earth Surface Potentials of a Ground System). The results are presented in tabular
format in Appendix B.
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3. RESULTS & INTERPRETATION

3.1 2D Electrical Resistivity Tomography (ERT)

2-D ERT Profiles R1-R26 have been acquired across the site (Drawing 13093 _01-10). The
profiles have been interpreted on the following basis:

Resistivity (Ohm.m) Interpretation
50-75 SILT/CLAY
75-186 Sandy Gravelly CLAY
30-186 SHALE
186 - 500 Muddy LIMESTONE
3.2 Conductivity Mapping

The conductivity results are indicative of the bulk conductivity of the ground materials
from 0-6.0m bgl and have been generally interpreted as follows:

Co?nc‘i‘:;::‘:\;ity Interpretation
2-12 Mainly Sandy Gravelly CLAY followed by Muddy LIMESTONE & SHALE
12-15 Mainly SILT/CLAY followed by Muddy LIMESTONE & SHALE
15-18 MADE GROUND

These results are discussed in Section 3.4 below.

The conductivity results and interpretation are shown on Drawings 13093_13 and
13093_14 respectively.

8
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Fourteen seismic refraction spreads were recorded throughout the site.

Seismic Refraction Profiling

Each of the

profiles was 46m in length and have a depth of investigation of approx. 16m.

The seismic data has outlined up to four velocity layers and has been generally

interpreted on the following basis:

Seismic Average Seismic . . . . -
Layer Velocity (m/s)|  Velocity (m/s) Thickness (m) Interpretation Stiffness/Rock Quality Excavatibility
1 211-811 401 03-1.0 Overburden Soft-Firm Diggable
. . Diggable
2 593-1333 964 0.25-5.0 Overburden Firm-Stiff
. . Diggable
3 1000 - 2187 1748 1.7-5.2 Overburden Stiff-Very Stiff
Slightly Weathered — . .
4 2414 - 4388 3402 Fresh Bedrock Good Breaking/Blasting

Layer 2 has been interpreted as absent from Profiles S8, S10 & S17 and Layer 3 has been interpreted
as absent from Profiles S6, S15 & S22.

33

Soil Resistivity

The Soil Resistivity results are provided for 2.5m and 5.6m bgl at every 20m interval along
each of the ERT Profiles. The results are tabulated in Appendix B. Of the 624 values
shown, only one is below 50 ohm-m (deemed to be the cut-off for corrosivity), and this is
at 232.5m (and 2.5m bgl) along Profile R15. This value is located in the far south-eastern

corner of the site.
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3.4 Discussion

The ERT, Seismic Refraction and direct investigation results have been combined to
produce the Interpreted Sections on Drawings 13093_02 to 13093_10. The contoured
Interpreted Bedrock Depth is presented on Drawing 13093_11 and is constructed from
the Interpreted Sections and the direct investigation results.

3.4.1 Overburden

Material with resistivities of 50 — 75 and 75 - 186 ohm-m has been interpreted as silt/clay
and gravelly clay (boulder clay respectively). Boulder clay is by far the most prevalent
overburden type throughout as shown in the borehole and conductivity results, with
silt/clay interpreted on the western and eastern sides of the site.

The conductivity results (and visual observation) indicate that an area of fill/made ground
is present in the far west of the site. The high conductivity of this material may be
indicative of some waste material here also. TP3 is located within this area and should
be consulted.

The seismic refraction results indicate that the overburden ranges from soft-very stiff,
with soft-firm in the upper 0.3-1.0m, followed by firm-stiff to approx. 1.8m followed by
stiff-very stiff material.

The interpreted overburden thickness across the site is contoured on Drawing 13093_12
and ranges from 0.6-5.4m and is an average of 2.5m.

3.4.2 Bedrock

Bedrock with a resistivity of 30 - 186 and 186 - 500 ohm-m has been interpreted as shale
and muddy limestone respectively. Muddy limestone is by far the most prevalent
bedrock type with zones of interpreted shale throughout the site.

The seismic refraction results indicate that bedrock will require breaking/blasting upon
excavation.

The interpreted Bedrock Depth map is shown on Drawing 13093_11 and indicates that
bedrock depth ranges from 60.3-71.8 mOD across the site with the lowest bedrock on
the western side, gradually rising towards the south and east.

It should be noted that the Bedrock Depth and Overburden Thickness maps presented in
this report are mainly based on the top of the 107 ohm-m contour from the ERT results,
with the majority of the boreholes/trial pits showing this to be most suitable contour to
map bedrock depth. Some deviations are made above or below this contour based on
suspected shallow shale, and due to variations across the site in the direct investigation /
seismic results. The map includes a degree of interpolation, and the data points used to
construct the map are shown on Drawing 13093 _11.
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Note that there may be a thin layer (c.0.2m) of highly-moderately bedrock at the base of
the overburden which may or may not be continuous throughout the site. This will be
evident from the final published site investigation logs.

Some possible fault zones have been shown in the Interpreted Sections, within area of
generally low resistivity at depth.

11
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4, RECOMMENDATIONS

Where bedrock excavation is proposed a detailed assessment of excavatability should be
carried out combining the results of the geophysical survey, rotary core drilling, strength

testing, and trial excavation pits using a high powered excavator.

The report should be revised upon the completion of any additional site investigation.
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6. APPENDIX A: DETAILED METHODOLOGY
6.1 Electrical Resistivity Tomography (ERT)
6.1.1 Principles

This surveying technique makes use of the Gradient resistivity array. The 2D-resistivity
profiling method records a large number of resistivity readings in order to map lateral
and vertical changes in material types. The 2D-resistivity profiling method involves the
use of 1-81 electrodes connected to a resistivity meter, using computer software to
control the process of data collection and storage.

6.1.2 Data Collection

Profiles R1-R24 were recorded using a Abem resistivity meter and up to four 20 takeout
multicore cable and up to 81 stainless steel electrodes. Saline solution was used at the
electrode\ground interface in order to gain a good electrical contact required for the
technique to work effectively. The recorded data were processed and viewed
immediately after the survey. The data was recorded from 13-17" May 2013.

6.1.3 Data Processing

The field readings were stored in computer files and inverted using the RES2DINV
package with up to 5 iterations of the measured data carried out for each profile to
obtain a 2D-Depth model of the resistivities.

The inverted 2D-Resistivity models and corresponding interpreted geology are displayed
on the accompanying drawings. Distance is indicated along the horizontal axis of the
profiles. Profiles have been contoured using the same contour intervals and colour codes.

6.14 Relocation

All data were referenced using a Pro-XR Differential GPS system with c.20mm accuracy.

6.2 Ground Conductivity Mapping

6.2.1 Principles

This is an electromagnetic technique used to investigate lateral variations in overburden
material and to assist with the indication of the depth to bedrock.

This method operates on the principle of inducing currents in conductive substrata and
measuring the resultant secondary electro-magnetic field. The strength of this secondary
EM field is calibrated to give apparent ground conductivity in milliSiemens/metre
(mS/m). Readings over material such as organic waste and peat give high conductivity
values while readings over dry materials with a low clay mineral content such as gravels,
limestone or quartzite give low readings.

14
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The EM31 survey technique determines the apparent conductivity of the ground material
from 0-6m bgl depending on the dipole mode used. Depending on the dipole mode used,
the measured conductivity is a function of the different overburden layers and/or rock
from 0 to 6m below ground level.

6.2.2 Data Collection

The EM31 equipment used was a GF CMD-4 conductivity meter equipped with data
logger. This instrument features a real time graphic display of the previous 20
measurement points to monitor data quality and results. Conductivity and in-phase
values were recorded one each side of the roadway which surrounds the TMF. Local
conditions and variations were recorded.

6.2.3 Data Processing

The conductivity and inphase field readings were downloaded, contoured and plotted
using the SURFER 8 program (Golden Software, 2008). Data which was affected by
metallic objects was removed. Assignation of material types and possible anomaly
sources was carried out, with cross-reference to other data. The contoured conductivity
data and interpretation are displayed on Drawings 13093_12 and 13093 _13.

6.24 Relocation

All data were referenced using a Garmin handheld system with sub 3m accuracy. All
positions are given in Irish National Grid coordinates.

6.3 Seismic Refraction Profiling

6.3.1 Principles

The seismic refraction profiling method measures the velocity of refracted seismic waves
through the overburden and rock material and allows an assessment of the thickness and
quality of the materials present to be made. Stiffer and stronger materials usually have
higher seismic velocities while soft, loose or fractured materials have lower velocities.
Readings are taken using geophones connected via multi-core cable to a seismograph.

6.3.2 Data Collection

Fourteen seismic spreads were recorded from 13-17™ May 2013. 2013 using a Geode
high-resolution 24 channel digital seismograph with geophone spacings of 2m. The
source of the seismic waves was a sledgehammer.

6.3.3 Data Processing

The recorded data was interpreted using the ray-tracing and intercept time methods, to
acquire depths to layer boundaries and the P-wave velocities of these layers, using the
FIRSTPIX and GREMIX programs.

15
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GREMIX interprets seismic refraction data as a laterally varying layered earth structure. It
incorporates the slope-intercept method, parts of the Plus-Minus Method of Hagedoorn
(1959), Time-Delay Method, and features the Generalized Reciprocal Method (GRM) of
Palmer (1980). Up to four layers can be mapped, one deduced from direct arrivals and
three deduced from refractions. Phantoming of all possible travel time pairs can be
carried out by adjusting reciprocal times of off shots.

6.3.4 Relocation

All data were referenced using a Pro-XS Differential GPS system with c.20mm accuracy.

16
AGL13093 Grange Castle Geophysical Report June 2013



Geophysical Investigation,

Grange Castle Business Park

for Byrne Looby Partners

apex ¢

7. APPENDIX B: SOIL RESISTIVITY
Distance Distance
Profile Depth Along Resistivity Profile Depth Along Resistivity

(m) Profile (m) (Ohm-m) (m) Profile (m) (Ohm-m)

R1 2.5 12.5 65.501 R1 5.6 12.5 133.3
2.5 32.5 85.611 5.6 32.5 123.22
2.5 52.5 70.702 5.6 52.5 143.47
2.5 72.5 74.769 5.6 72.5 125.27
2.5 92.5 85.972 5.6 92.5 130.35
2.5 112.5 95.38 5.6 112.5 230.67

R2 2.5 12.5 109.97 R1 5.6 12.5 151.8
2.5 32.5 97.358 5.6 32,5 144.11
2.5 52.5 103.65 5.6 52.5 96.434
2.5 72.5 106.93 5.6 72.5 111.53
2.5 92.5 110.75 5.6 92.5 99.957
2.5 112.5 88.832 5.6 112.5 100.67
2.5 132.5 90.849 5.6 132.5 113.71
2.5 152.5 89.454 5.6 152.5 123.36
2.5 172.5 95.128 5.6 172.5 108.52
2.5 192.5 118.77 5.6 192.5 126.55
2.5 212.5 94.606 5.6 212.5 103.54
2.5 232.5 94.183 5.6 232.5 132.31

R3 2.5 12.5 110.13 R3 5.6 12.5 96.58
2.5 32.5 84.667 5.6 32,5 113.77
2.5 52.5 99.442 5.6 52.5 99.39
2.5 72.5 84.264 5.6 72.5 107.17
2.5 92.5 71.624 5.6 92.5 105.14
2.5 112.5 79.149 5.6 112.5 107.62
2.5 132.5 75.677 5.6 132.5 110.54
2.5 152.5 70.707 5.6 152.5 113.32
2.5 172.5 72.961 5.6 172.5 114.84
2.5 192.5 67.104 5.6 192.5 114.16
2.5 212.5 74.786 5.6 212.5 114.77
2.5 232.5 82.351 5.6 232.5 128.13

R4 2.5 32.5 105.36 R4 5.6 32,5 138.43
2.5 52.5 78.391 5.6 52.5 145.32
2.5 72.5 80.494 5.6 72.5 126.73
2.5 92.5 67.026 5.6 92.5 127.11
2.5 112.5 82.902 5.6 112.5 120.84
2.5 132.5 87.98 5.6 132.5 165.99

R4A 2.5 32.5 86.964 R4A 5.6 32.5 191.25
2.5 52.5 207.27 5.6 52.5 195.58
2.5 72.5 108.56 5.6 72.5 177.38
2.5 92.5 110.92 5.6 92.5 115.3
2.5 112.5 128.22 5.6 112.5 192.26
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Distance Distance
Profile Depth Along Resistivity Profile Depth Along Resistivity
(m) Profile (m) (Ohm-m) (m) Profile (m) (Ohm-m)
R5 2.5 12.5 96.616 R5 5.6 12.5 154.68
2.5 32.5 100.88 5.6 32,5 171.8
2.5 52.5 241.92 5.6 52.5 354.56
2.5 72.5 111.37 5.6 72.5 139.52
2.5 92.5 89.076 5.6 92.5 112.92
2.5 112.5 106.61 5.6 112.5 153.45
2.5 132.5 95.624 5.6 132.5 124.62
2.5 152.5 89.23 5.6 152.5 97.953
R6 2.5 12.5 99.098 R6 5.6 12.5 164.28
2.5 32.5 161.34 5.6 32.5 212.27
2.5 52.5 127.47 5.6 52.5 193.25
2.5 72.5 97.835 5.6 72.5 162.6
2.5 92.5 77.759 5.6 92.5 172.98
2.5 112.5 119.47 5.6 112.5 169.19
2.5 132.5 102.62 5.6 132.5 136.19
2.5 152.5 99.228 5.6 152.5 137.97
2.5 172.5 114.86 5.6 172.5 138.5
2.5 192.5 123.06 5.6 192.5 157.67
2.5 212.5 89.28 5.6 212.5 124.27
R7 2.5 12.5 135.03 R7 5.6 12.5 165.14
2.5 32.5 88.747 5.6 32.5 283.68
2.5 52.5 93.694 5.6 52.5 140.96
2.5 72.5 90.563 5.6 72.5 160.14
2.5 92.5 82.064 5.6 92.5 216.59
2.5 112.5 89.34 5.6 112.5 111.27
2.5 132.5 80.872 5.6 132.5 207.82
2.5 152.5 56.71 5.6 152.5 209.55
2.5 172.5 101.67 5.6 172.5 172.27
2.5 192.5 93.393 5.6 192.5 223.35
2.5 212.5 60.767 5.6 212.5 128.69
2.5 232.5 55.925 5.6 232.5 164.37
R8A 2.5 12.5 90.89 R8A 5.6 12.5 121.72
2.5 32.5 88.438 5.6 32.5 110.23
2.5 52.5 95.902 5.6 52.5 117.19
2.5 72.5 79.82 5.6 72.5 102.96
2.5 92.5 85.069 5.6 92.5 98.096
2.5 112.5 78.503 5.6 112.5 110.84
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Distance Distance
Profile Depth Along Resistivity Profile Depth Along Resistivity

(m) Profile (m) (Ohm-m) (m) Profile (m) (Ohm-m)

R8B 2.5 12.5 61.686 R8B 5.6 12.5 151.53
2.5 32.5 77.713 5.6 32,5 130.14
2.5 52.5 74.219 5.6 52.5 114.4
2.5 72.5 52.609 5.6 72.5 162.27
2.5 92.5 71.935 5.6 92.5 123.95
2.5 112.5 62.937 5.6 112.5 128.1
2.5 -7.5 66.734 5.6 132.5 135.62

R9 2.5 12.5 64.055 R9 5.6 12.5 127.37
2.5 32.5 72.29 5.6 32.5 79.102
2.5 52.5 72.167 5.6 52.5 104.52
2.5 72.5 73.279 5.6 72.5 101.6
2.5 92.5 71.206 5.6 92.5 86.964
2.5 112.5 100.69 5.6 112.5 180.13
2.5 132.5 109.21 5.6 132.5 243.01
2.5 152.5 106.33 5.6 152.5 112.8
2.5 172.5 88.309 5.6 172.5 194.74
2.5 192.5 99.675 5.6 192.5 348.38
2.5 212.5 84.117 5.6 212.5 135.16
2.5 232.5 51.113 5.6 232.5 170.84

R10 2.5 12.5 80.542 R10 5.6 12.5 225.88
2.5 32.5 102.1 5.6 32.5 105.38
2.5 52.5 92.122 5.6 52.5 226.99
2.5 72.5 71.911 5.6 72.5 66.208
2.5 92.5 82.444 5.6 92.5 207.52
2.5 112.5 93.985 5.6 112.5 121.37
2.5 132.5 75.615 5.6 132.5 68.353
2.5 152.5 79.638 5.6 152.5 317.52
2.5 172.5 104.1 5.6 172.5 93.539
2.5 192.5 90.594 5.6 192.5 528.32
2.5 212.5 82.673 5.6 212.5 118.08
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Distance Distance
Profile Depth Along Resistivity Profile Depth Along Resistivity

(m) Profile (m) (Ohm-m) (m) Profile (m) (Ohm-m)

R11 2.5 12.5 115.01 R11 5.6 12.5 134.91
2.5 32.5 72.239 5.6 32.5 179.2
2.5 52.5 96.41 5.6 52.5 130.06
2.5 72.5 64.466 5.6 72.5 135.75
2.5 92.5 53.708 5.6 92.5 227.65
2.5 112.5 86.526 5.6 112.5 86.696
2.5 132.5 67.066 5.6 132.5 447.27
2.5 152.5 86.284 5.6 152.5 133.07
2.5 172.5 84.373 5.6 172.5 189.47
2.5 192.5 97.519 5.6 192.5 126.01
2.5 212.5 82.501 5.6 212.5 86.513
2.5 232.5 61.436 5.6 232.5 314.08
2.5 252.5 89.185 5.6 252.5 227.1
2.5 272.5 82.783 5.6 272.5 296.6

R12 2.5 12.5 61.675 R12 5.6 12.5 220.97
2.5 32.5 84.381 5.6 32.5 102.99
2.5 52.5 79.578 5.6 52.5 494.69
2.5 72.5 107.08 5.6 72.5 223.02
2.5 92.5 78.426 5.6 92.5 192.01
2.5 112.5 108.82 5.6 112.5 85.505
2.5 132.5 59.907 5.6 132.5 238.3
2.5 152.5 121.1 5.6 152.5 94.571
2.5 172.5 69.394 5.6 172.5 374.95

R13 2.5 12.5 79.529 R13 5.6 12.5 104.07
2.5 32.5 83.524 5.6 32.5 348.12
2.5 52.5 113.63 5.6 52.5 172.9
2.5 72.5 95.829 5.6 72.5 92.267
2.5 92.5 56.865 5.6 92.5 279.51
2.5 112.5 70.273 5.6 112.5 228.71
2.5 132.5 179.28 5.6 132.5 807.27
2.5 152.5 79.325 5.6 152.5 184.95
2.5 172.5 84.908 5.6 172.5 174.74
2.5 192.5 77.35 5.6 192.5 176.77
2.5 212.5 78.682 5.6 212.5 182.38
2.5 232.5 116.85 5.6 232.5 184.03
2.5 252.5 65.299 5.6 252.5 132.51
2.5 272.5 73.9 5.6 272.5 221.8
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Distance Distance
Profile Depth Along Resistivity Profile Depth Along Resistivity

(m) Profile (m) (Ohm-m) (m) Profile (m) (Ohm-m)

R14 2.5 12.5 102.57 R14 5.6 12.5 177.67
2.5 32.5 132.29 5.6 32.5 325.33
2.5 52.5 104.51 5.6 52.5 87.315
2.5 72.5 142.98 5.6 72.5 762.47
2.5 92.5 72.678 5.6 92.5 172.5
2.5 112.5 81.101 5.6 112.5 321.36
2.5 132.5 177.89 5.6 132.5 557.98
2.5 152.5 81.463 5.6 152.5 189.23
2.5 172.5 120.24 5.6 172.5 236.77
2.5 192.5 68.26 5.6 192.5 156.13
2.5 212.5 54.359 5.6 212.5 314.78
2.5 232.5 97.798 5.6 232.5 136.39
2.5 252.5 78.33 5.6 252.5 272.22
2.5 272.5 92.928 5.6 272.5 145.06
2.5 292.5 87.643 5.6 292.5 319.34
2.5 312.5 80.572 5.6 312.5 94.658
2.5 332.5 79.247 5.6 332.5 87.201

R15 2.5 12.5 74.384 R15 5.6 12.5 102.98
2.5 32.5 76.861 5.6 32.5 111.41
2.5 52.5 88.95 5.6 52.5 141.48
2.5 72.5 96.154 5.6 72.5 89.072
2.5 92.5 71.423 5.6 92.5 177.96
2.5 112.5 98.775 5.6 112.5 140.03
2.5 132.5 81.298 5.6 132.5 99.648
2.5 152.5 111.55 5.6 152.5 153.61
2.5 172.5 92.964 5.6 172.5 149.1
2.5 192.5 91.047 5.6 192.5 131.92
2.5 212.5 70.687 5.6 212.5 99.178
2.5 232.5 43.123 5.6 232.5 68.347

R16 2.5 12.5 117.07 R16 5.6 12.5 225.29
2.5 32.5 222.52 5.6 32.5 277.45
2.5 52.5 103.83 5.6 52.5 350.46
2.5 72.5 90.71 5.6 72.5 165.81
2.5 92.5 59.685 5.6 92.5 151.9
2.5 112.5 61.201 5.6 112.5 138.27
2.5 132.5 63.76 5.6 132.5 160.03
2.5 152.5 87.91 5.6 152.5 138.37
2.5 172.5 71.171 5.6 172.5 241.2
2.5 192.5 85.698 5.6 192.5 122.02
2.5 212.5 78.667 5.6 212.5 72.421
2.5 232.5 61.502 5.6 232.5 107.17
2.5 252.5 72.863 5.6 252.5 146.08
2.5 272.5 66.862 5.6 272.5 209.74
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Distance Distance
Profile Depth Along Resistivity Profile Depth Along Resistivity
(m) Profile (m) (Ohm-m) (m) Profile (m) (Ohm-m)
R17 2.5 12.5 116.73 R17 5.6 12.5 111.82
2.5 32.5 75.679 5.6 32.5 134.7
2.5 52.5 61.959 5.6 52.5 131.02
2.5 72.5 92.419 5.6 72.5 81.673
2.5 92.5 78.603 5.6 92.5 147.07
2.5 112.5 61.525 5.6 112.5 94.69
2.5 132.5 63.961 5.6 132.5 89.133
2.5 152.5 76.003 5.6 152.5 111.83
2.5 172.5 66.274 5.6 172.5 118.33
2.5 192.5 77.433 5.6 192.5 66.382
2.5 212.5 55.808 5.6 212.5 96.972
2.5 232.5 65.092 5.6 232.5 75.715
2.5 252.5 70.743 5.6 252.5 104.23
2.5 272.5 90.381 5.6 272.5 125.27
R18 2.5 12.5 131.16 R18 5.6 12.5 142.3
2.5 32.5 66.239 5.6 32.5 177.41
2.5 52.5 105.48 5.6 52.5 139.72
2.5 72.5 108.1 5.6 72.5 173.95
2.5 92.5 183.28 5.6 92.5 308.1
2.5 112.5 83.315 5.6 112.5 173.04
2.5 132.5 109.98 5.6 132.5 189.34
2.5 152.5 125.79 5.6 152.5 181.09
2.5 172.5 101.42 5.6 172.5 153.12
2.5 192.5 97.665 5.6 192.5 128.89
2.5 212.5 141.28 5.6 212.5 179.41
2.5 232.5 111.12 5.6 232.5 214.15
2.5 252.5 160.84 5.6 252.5 224.09
R19 2.5 12.5 92.456 R19 5.6 12.5 303.01
2.5 32.5 119.28 5.6 32.5 179.95
2.5 52.5 95.172 5.6 52.5 135.86
2.5 72.5 100.83 5.6 72.5 164.59
2.5 92.5 87.261 5.6 92.5 82.345
2.5 112.5 85.552 5.6 112.5 97.202
R20 2.5 12.5 71.954 R20 5.6 12.5 115.63
2.5 32.5 94.559 5.6 32.5 114.59
2.5 52.5 99.442 5.6 52.5 188.04
2.5 72.5 124.47 5.6 72.5 126.28
2.5 92.5 90.231 5.6 92.5 158.87
2.5 112.5 83.002 5.6 112.5 135.95
2.5 132.5 88.735 5.6 132.5 100.92
2.5 152.5 117.01 5.6 152.5 118.52
2.5 172.5 84.96 5.6 172.5 128.87
2.5 192.5 89.359 5.6 192.5 112.68
2.5 212.5 60.718 5.6 212.5 110.81
2.5 232.5 86.779 5.6 232.5 107.33
2.5 252.5 88.393 5.6 252.5 132.07
2.5 272.5 104.46 5.6 272.5 168.82
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Distance Distance
Profile Depth Along Resistivity Profile Depth Along Resistivity
(m) Profile (m) (Ohm-m) (m) Profile (m) (Ohm-m)
R21 2.5 12.5 86.728 R21 5.6 12.5 140.95
2.5 32.5 96.915 5.6 32.5 117.88
2.5 52.5 80.403 5.6 52.5 143.1
2.5 72.5 97.439 5.6 72.5 153.82
2.5 92.5 104.3 5.6 92.5 149.71
2.5 112.5 97.495 5.6 112.5 144.55
2.5 132.5 131.7 5.6 132.5 123.39
2.5 152.5 72.577 5.6 152.5 159.02
2.5 172.5 92.443 5.6 172.5 104.13
2.5 192.5 103.64 5.6 192.5 130.05
R22 2.5 12.5 65.975 R22 5.6 12.5 67.155
2.5 32.5 93.383 5.6 32.5 239.84
2.5 52.5 128.29 5.6 52.5 122.33
2.5 72.5 88.987 5.6 72.5 258.12
2.5 92.5 93.372 5.6 92.5 99.309
2.5 112.5 118.08 5.6 112.5 111.77
2.5 132.5 81.259 5.6 132.5 126.96
R23 2.5 12.5 84.658 R23 5.6 12.5 103.26
2.5 32.5 92.314 5.6 32.5 127.6
2.5 52.5 96.691 5.6 52.5 94.961
2.5 72.5 76.036 5.6 72.5 146.74
2.5 92.5 103.96 5.6 92.5 89.65
2.5 112.5 124.51 5.6 112.5 195.7
2.5 132.5 127.73 5.6 132.5 97.66
2.5 152.5 78.824 5.6 152.5 160.03
2.5 172.5 93.062 5.6 172.5 126.83
R24 2.5 17.75 113.37 R24 5.6 17.75 451.45
2.5 37.75 118.63 5.6 37.75 145.92
2.5 57.75 98.384 5.6 57.75 196.67
2.5 77.75 91.361 5.6 77.75 114.01
2.5 97.75 73.91 5.6 97.75 122.16
2.5 117.75 100.2 5.6 117.75 112.44
2.5 137.75 91.641 5.6 137.75 123.64
2.5 157.75 145.13 5.6 157.75 156.35
2.5 177.75 106.3 5.6 177.75 247.97
2.5 197.75 90.796 5.6 197.75 103.75
2.5 217.75 71.086 5.6 217.75 227.81
2.5 237.75 149.71 5.6 237.75 82.858
2.5 257.75 121.42 5.6 257.75 258.99
2.5 277.75 77.863 5.6 277.75 121.29
2.5 297.75 79.487 5.6 297.75 186.01
2.5 317.75 85.01 5.6 317.75 171.38
2.5 337.75 88.916 5.6 337.75 132.63
2.5 357.75 73.891 5.6 357.75 89.965
2.5 377.75 75.367 5.6 377.75 76.715
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Distance Distance
Profile Depth Along Resistivity Profile Depth Along Resistivity

(m) Profile (m) (Ohm-m) (m) Profile (m) (Ohm-m)

R25 2.5 12.5 120.91 R25 5.6 12.5 197.09
2.5 32.5 99.13 5.6 32.5 116.67
2.5 52.5 92.076 5.6 52.5 157.67
2.5 72.5 86.936 5.6 72.5 171
2.5 92.5 78.536 5.6 92.5 147.36
2.5 112.5 96.834 5.6 112.5 132.92
2.5 132.5 87.714 5.6 132.5 130.44

R26 2.5 12.5 79.989 R26 5.6 12.5 134.43
2.5 32.5 68.203 5.6 32.5 111.86
2.5 52.5 114.47 5.6 52.5 95.592
2.5 72.5 87.267 5.6 72.5 345.59
2.5 92.5 138.78 5.6 92.5 97.57
2.5 112.5 74.415 5.6 112.5 130.13
2.5 132.5 111.8 5.6 132.5 162.65
2.5 152.5 61.511 5.6 152.5 150.96
2.5 172.5 107.94 5.6 172.5 88.896
2.5 192.5 55.691 5.6 192.5 87.129
2.5 212.5 64.551 5.6 212.5 79.462
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8. APPENDIX C: SEISMIC REFRACTION PLATES
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