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1. INTRODUCTION 
 
As part of the preliminary design process, Roughan & O’Donovan Consulting 
Engineers has carried out a Flood Risk Assessment for Public Realm Development 
Works at Library Square, Ringsend, Dublin.  This report has been prepared to assess 
the flood risk to the site and adjacent lands as a result of the proposed development. 
 

 

2. PROJECT SCOPE 
 
The proposed public realm development includes highway improvements, public 
access and pedestrian walkway areas at Bridge Street R802, Irishtown Road and 
Fitzwilliam Street, Ringsend, Dublin. The OPW Planning and Flood Risk Management 
Guidelines for Planning Authorities determines that developments such as this are 
classified as less vulnerable to flooding. 
 
The development area is focused at Library Square, Bridge Street, Irishtown Road and 
Fitzwilliam Street Ringsend, Dublin.  The site area is currently an existing public space 
which includes Ringsend Library and local amenities adjacent to Fitzwilliam Street. The 
proposals are focused on enhancements to the public realm including the introduction 
of a raised table to control traffic flow speeds with controlled pedestrian crossing, cycle 
lane, shared surface plaza, defensive planting, communal seating and feature lighting. 
The site boundary is shown in Figure 2.1. 
 

 
Figure 3.1 Site Boundary 

 
Bridge Street and Irishtown Road areas appear to be positively drained via a number 
of gullies located within the highway. The public space areas to the north of Bridge 
Street contains precast concrete channels to convey captured surface water to the 
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surrounding gullies located at Parkview Place and Saint Patricks Villas. Captured 
surface water from the hardstanding areas surrounding Ringsend Library appears to 
be guided to the highways gullies at Bridge Street and Fitzwilliam Street and surface 
water captured at Fitzwilliam Street is drained to highway gullies. 

 
 

3. METHODOLOGY 

3.1 Introduction 

This report has been prepared in accordance with ‘The Planning System and Flood 
Risk Management Guidelines for Planning Authorities’ herein referred to as ‘The 
Guidelines’ as published by the Office of Public Works (OPW) and Department of 
Environment, Heritage and Local Government (DoHLG) in 2009. 

3.2 Definition of Flood Risk 

Flood risk is a combination of the likelihood of a flood event occurring and the potential 
consequences arising from that flood event and is then normally expressed in terms of 
the following relationship: 
 
Flood risk = Likelihood of flooding x Consequences of flooding. 
 
To fully assess flood risk an understanding of where the water comes from (i.e. the 
source), how and where it flows (i.e. the pathways) and the people and assets affected 
by it (i.e. the receptors) is required.  Figure 3.1 below shows a source-pathway-
receptor model reproduced from ‘The Guidelines’. 
 

 
Figure 3.1 Source-Pathway-Receptor Model 

 
The principal sources of flooding are rainfall or higher than normal sea levels.  The 
principal pathways are rivers, drains, sewers, overland flow and river and coastal 
floodplains.  The receptors can include people, their property and the environment.  All 
three elements as well as the vulnerability and exposure of receptors must be 
examined to determine the potential consequences. 
 
The guidelines set out a staged approach to the assessment of flood risk with each 
stage carried out only as needed.  The stages are listed below: 

• Stage I Flood Risk Identification – to identify whether there may be any flooding 
or surface water management issues. 

• Stage II Initial Flood Risk Assessment – to confirm sources of flooding that may 
affect an area or proposed development, to appraise the adequacy of existing 
information and to scope the extent of the risk of flooding which may involve 
preparing indicative flood zone maps.  
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• Stage III Detailed Flood Risk Assessment – to assess flood risk issues in 
sufficient detail and to provide a quantitative appraisal of potential flood risk to a 
proposed or existing development or land to be zoned, of its potential impact on 
flood risk elsewhere and of the effectiveness of any proposed mitigation 
measures. 

3.3 Likelihood of Flooding 

The Guidelines define the likelihood of flooding as the percentage probability of a flood 
of a given magnitude or severity occurring or being exceeded in any given year.  It is 
generally expressed as a return period or annual exceedance probability (AEP).  A 1% 
AEP flood indicates a flood event that will be equalled or exceeded on average once 
every hundred years and has a return period of 1 in 100 years.  Annual Exceedance 
Probability is the inverse of return period as shown in Table 3.1 below. 

 

Table 3.1  Correlation between return period and AEP 

Return Period (years) Annual Exceedance Probability (%) 

1 100 

10 10 

50 2 

100 1 

200 0.5 

1000 0.1 

3.4 Definition of Flood Zones 

Flood zones are geographical areas within which the likelihood of flooding is in a 
particular range and are split into three categories in The Guidelines: 
 
Flood Zone A  

Flood Zone A where the probability of flooding from rivers and the sea is highest 
(greater than 1% or 1 in 100 for river flooding or 0.5% or 1 in 200 for coastal flooding); 
 
Flood Zone B 

Flood Zone B where the probability of flooding from rivers and the sea is moderate 
(between 0.1% or 1 in 1000 and 1% or 1 in 100 for river flooding and between 0.1% or 
1 in 1000 or 0.5% or 1 in 200 for coastal flooding); 
 
Flood Zone C 

Flood Zone C where the probability of flooding from rivers and the sea is low (less 
than 0.1% or 1 in 1000 for both river and coastal flooding. Flood Zone C covers all plan 
areas which are not in zones A or B. 
 
It is important to note that when determining flood zones the presence of flood 
protection structures should be ignored.  This is because areas protected by flood 
defences still carry a residual risk from overtopping or breach of defences and the fact 
that there is no guarantee that the defences will be maintained in perpetuity.  

3.5 Objectives and Principles of the Planning Guidelines 

The principle actions when considering flood risk are set out in the planning guidelines 
and are summarised below: 
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• “Flood hazard and potential risk should be determined at the earliest stage of the 
planning process...” 

• “Development should preferentially be located in areas with little or no flood 
hazard thereby avoiding or minimising the risk....” 

• “Development should only be permitted in areas at risk of flooding when there 
are no alternative, reasonable sites available...” 

• “Where development is necessary in areas at risk of flooding an appropriate land 
use should be selected” 

• A precautionary approach should be applied, where necessary, to reflect 
uncertainties in flooding datasets and risk assessment techniques...” 

• “Land required for current and future flood management... should be pro-actively 
identified...” 

• “Flood risk to, and arising from, new development should be managed through 
location, layout and design incorporating Sustainable Drainage Systems (SuDS) 
and compensation for any loss of floodplain...” 

• Strategic environmental assessment (SEA) of regional planning guidelines, 
development plans and local area plans should include flood risk as one of the 
key environmental criteria...” 

3.6 The Sequential Approach and Justification Test 

The Guidelines outline the sequential approach that is to be applied to all levels of the 
planning process.  This approach should also be used in the design and layout of a 
development and the broad philosophy is shown in Figure 3.2 below.  In general, 
development in areas with a high risk of flooding should be avoided as per the 
sequential approach.  However, this is not always possible as many town and city 
centres are within flood zones and are targeted for development. 
 

 
Figure 3.2  Sequential Approach (Source: The Planning System and Flood Risk 

Management) 

 
The Justification Test has been designed to rigorously assess the appropriateness, or 
otherwise, of developments that are being considered in areas of moderate or high 
flood risk.  The test comprises the following two processes. 
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• The first is the Plan-making Justification Test and is used at the plan preparation 
and adoption stage where it is intended to zone or otherwise designate land 
which is at moderate or high risk of flooding. 

• The second is the Development Management Justification Test and is used at 
the planning application stage where it is intended to develop land at moderate 
or high risk of flooding for uses or development vulnerable to flooding that would 
generally be inappropriate for that land. 

 
Table 3.2 below illustrates the types of development that would be required to meet 
the Justification Test. 

 
Table 3.2  Matrix of Vulnerability Versus Flood Zone to Illustrate 

Appropriate Development and that Required to Meet the 
Justification Test (Source: The Planning System and Flood Risk 
Management) 

 Flood Zone A Flood Zone B Flood Zone C 

Highly vulnerable 
development (including 
essential infrastructure) 

Justification Test Justification Test Appropriate 

Less vulnerable 
development 

Justification Test Appropriate Appropriate 

Water-compatible 
development 

Appropriate Appropriate Appropriate 

 

3.7 Climate Change 

Climate change adaption and resilience is a fundamental consideration for this project. 
The likely result of climate change in the East of Ireland includes: 

• Sea level rise, 

• Increase in the duration of summer with more frequent droughts,  

• More intense storms and rainfall events, 

• Increased likelihood and magnitude of river and coastal flooding, and 

• Adverse impacts on water quality, 

• Changes in distribution of plant and animal species. 
 
As such, an appraisal of the potential impacts of climate change was carried out as 
part of this Flood Risk Assessment with regard to the OPW climate change parameters 
stated in the Flood Risk Management Climate Change Sectoral Adaptation Plan 
(2019).  OPW climate change allowances are stated in Table 3.3 below. 
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Table 3.1  Allowances in Flood Parameters for Mid Range and High End 
Future Scenarios 

 
 
There is an increasing likelihood that Irelands climate will be similar to that depicted in 
the Mid-Range Future climate change scenario by the year 2100.  Therefore, it is 
prudent to consider the MRFS parameters for developments such as the proposed. 
This approach will also assist in achieving obligations under the Water Framework 
Directive (WFD).   
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4. STAGE 1 - FLOOD RISK IDENTIFICATION  

4.1 General 

This Stage 1 Flood Risk Identification includes a review of the existing information and 
the identification of any flooding or surface water management issues in the vicinity of 
the proposed site that may warrant further investigation. 
 

4.2 Vulnerability of the Proposed Site 

As per the OPW Guidelines, the proposed development is classified as a “Less 
Vulnerable” development as it comprises local transport infrastructure (refer to Figure 
4.1 below). 
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Figure 4.1  Classification of vulnerability of different types of development (The 
Planning System and Flood Risk Management, Guidelines for Planning 
Authorities, November 2009) 

 

4.3 Information Sources Consulted 

The following information sources were consulted as part of the Stage I Flood Risk 
Identification: 
 

Table 4.1  Information Sources Consulted 

Source Comments 

Catchment Flood Risk 
Assessment and Management 

Study (CFRAM) 

Fluvial, Pluvial, Coastal and Groundwater flooding 
examined; www.floodinfo.ie  

National Indicative Fluvial Maps www.floodinfo.ie 

Dublin City Development Plan 
2022 - 2028 

Strategic Flood Risk Assessment 

Irish Coastal Protection Strategy 
Study 

OPW Costal flood Maps 

OPW flood records www.floodmaps.ie  

OPW drainage districts http://maps.opw.ie/drainage/map/ 

Geological Survey of Ireland 
(GSI) Maps 

GSI Teagasc subsoils map consulted to identify if 
alluvium is present at development site that may 
indicate the presence of a watercourse and floodplain 

Ground Investigation Report 
Fitzwilliam Quay, Ringsend 2006 

Report of GI for commercial/residential development at 
Fitzwilliam Quay, Dublin 

Historical Maps OSI Geo Hive 25” and 6’’ Historic Mapping 

Historical Flooding Events www.irishtimes.com 

 
4.3.1 Previous Flood Risk Assessments and Predictive Flood Maps 

(i) Catchment Flood Risk Assessment and Management Study 

The Project area is covered within the Dodder catchment CFRAM study area.  
The CFRAM programme led by the OPW, provides a detailed assessment of 
flooding in areas.  Catchment wide Flood Risk Management Plans were also 
developed as part of the programme. 
 

The Dodder CFRAM mapping identities that a portion of the site is defended 
against the 1% AEP (1 in 100 year) flood event as a result of the Dodder Flood 
Defences. The 0.1% AEP (1 in 1000 year) flood extents encroach at the south 
of the study area at Irishtown Road and Fitzwilliam Street. 

Coastal flooding maps identify the development area to be at risk of coastal 
flooding from the 0.1% AEP (1 in 1000 year) flood extent with the area to the 
east of Ringsend Library and Irishtown Road within an area defended by the 
River Dodder tidal flood defences.   

 

The CFRAM fluvial and coastal flood zone maps are shown in Appendix B. 
(ii) National Indicative Fluvial Maps 

http://www.floodmaps.ie/
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The indicative fluvial flood maps were finalised in December 2020.  The mapping 
presents flood extents for river reaches that were not previously modelled as part 
of the CFRAMS and have catchments larger than 5km².  As per the OPW the 
use of these maps is to ‘provide an indication of areas that maybe prone to 
flooding.  These are not necessarily locally accurate and should not be used as 
the sole basis for defining the Flood Zones nor for making decisions on planning 
applications. No indication of flooding was found in the National Indicative Fluvial 
Mapping. 

 
 

(iii) Dublin City Development Plan 2022-2028 

The purpose of this SFRA is to provide sufficient information to allow proper 
planning decisions to be made on sites at risk of flooding over the lifetime of the 
Dublin City Development Plan 2022-2028. 
 

Flood zone maps supporting the SFRA identify the southern end of the site as 
being located within Flood Zone B defended area. The defences associated with 
the River Dodder defence scheme incorporate the estimated 200-year tide 
levels, plus 650mm for climate change, plus 300mm freeboard, plus allowance 
for fluvial surcharge at high tide and have been constructed from Ringsend 
Bridge (adjacent to the site) to Ballsbridge. 

 

The SFRA flood zone map is shown in Appendix C. 

 
(i) Irish Coastal Protection Strategy Study  

The Irish Coastal Protection Strategy Study (ICPSS) Phase 3, undertaken by the 
OPW, covers coastal flooding throughout Ireland.  The aim of the ICPSS was to 
establish extreme coastal flood extents, produce coastal flood extent and flood 
depth maps and assess and quantify the hazard and potential risk associated 
with coastal erosion. 

The ICPSS flood maps indicate that the development area is within the 0.5% 
AEP coastal flood extent. The ICPSS mapping does not consider flood defence 
infrastructure. 

 

The published ICPSS flood maps are reproduced in Appendix D. 

 
(iv) OPW Flood Records 

The OPW National Flood Hazard Mapping Web Site, www.floodmaps.ie, was 
examined to identify any recorded flood events within the vicinity of the proposed 
development site. There is one historic event identified approximately 400m to 
the west of the development area, on the west side of the River Dodder. This 
recorded flooding event was from June 1963. The rainfall in Dublin was recorded 
well above normal due mainly to heavy thunderstorms on June 11th. Over 24 
hours, 3.85 inches (97.8mm) of rain was recorded at Ballsbridge with most of the 
rain falling between 2pm – 5pm.   
 
The flood records are shown in Appendix E.   
 
 
 
 

http://www.floodmaps.ie/


Roughan & O’Donovan                                                       Public Realm Improvement and Library Refurbishment and Extension 
Consulting Engineers                                                                     Flood Risk Assessment Report for Planning 

 

PRDWLS-ROD-EWE-SW_AE-RP-EN-300001 February 2023 Page 10 

(v) OPW Drainage Districts 

Drainage Districts are areas where drainage schemes to improve land for 
agricultural purposes were constructed.  Under the Arterial Drainage Act, 1945 
the OPW undertook a number of arterial drainage schemes to improve land for 
agricultural production.  The OPW has a statutory duty to maintain these 
schemes, which is delivered through their arterial drainage maintenance 
programme.  The OPW does not have powers to undertake river or channel 
maintenance other than where these rivers form part of an arterial drainage 
scheme or flood relief schemes. 
 

The River Dodder is not identified as being part of an OPW Arterial Drainage 
Scheme.  No section of the subject site falls within benefited land. 

 
(vi) GSI Maps 

GSI Teagasc subsoil map was sourced from the GSI Groundwater Data Viewer. 
The mapping shows the subsoil characteristics of the site of interest. 

The proposed development site is indicated to be underlain by “Made Ground”. 

 

Refer to Appendix F for GSI maps. 

 
(vii) Ground Investigation Report – Fitzwilliam Quay, Ringsend 

In 2006 a report on Ground Investigation was undertaken for a development at 
Fitzwilliam Quay in Dublin for the construction of a multi storey 
residential/commercial units. The programme of investigation included  a review 
of sub-soil conditions for the construction of five exploratory boreholes to 
establish stratification, the excavation of 6 trial pits, the installation of 
groundwater monitoring standpipes, geotechnical soil testing and environmental 
soil testing. 

 

Refer to Appendix G for GI extracts. 
 

(viii) Historical Maps 

Historical maps were consulted to indicate areas of flooding documented 
previously to records being kept by the current responsible authorities.  The 
enclosed historical maps have been prepared using GeoHive, web-based 
access to authoritative Irish spatial data from multiple providers, including 
Ordnance Survey Ireland (OSi).  No areas of flooding were indicated on the 6” 
Inch or 25” maps.  
 

Refer to Appendix H for Historical Maps. 
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(ix) Historic Flood Events 

In 2002, a flood event was recorded in the Ringsend area. It was reported that 
this flood event occurred when the River Liffey was at its highest level since 
1924. The worse affected areas reported in Dublin were Irishtown, Ringsend, 
Clontarf Road, Merrion Gates, Strand Road and the north and south quays. The 
flooding mostly affected areas around the mouth of the Liffey. The River Dodder 
burst its banks at Ballsbridge with most of the flood water subsiding by low tide. 

 

Refer to Appendix J for historic news article and report. 
 

4.4 Stage 1 Conclusions 

A number of sources of information indicate that the site and adjacent lands are at risk 
of fluvial/coastal flooding. Therefore, a Stage 2 – Initial Flood Risk Assessment is 
required for the proposed development.  
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5. STAGE 2 – INTIAL FLOOD RISK ASSESSMENT  
 

5.1 General 

The Stage 2 Initial Flood Risk Assessment will confirm the sources of flooding that may 
affect the proposed development site and appraise the accuracy of the existing 
information. This is summarised in Table 5.1 (taken from Appendix A of the 
Guidelines). 

 
Table 5.1 Possible Sources of Flooding Associated with the Ringsend Site 

Source Pathway Receptor Likelihood Consequence Risk 

Tidal 
Overland 
flow, out 
of bank 

Development 
area 

Moderate 
(Area is 
defended to 
1 in 200-
year tidal 
event) 

Moderate (the 
development is 
considered less 
vulnerable 
infrastructure; tidal-
fluvial interaction 
has to be 
considered) 

Moderate (due to 
proximity to tidal 
estuary) 

Fluvial 
Overland 
flow, out 
of bank 

Development 
area 

Moderate 
Possibility 
(Area is 
defended to 
1 in 100-
year fluvial 
event) 

Low (majority of 
site elevations are 
above modelled 
CFRAM flood 
levels for 100 year 
event however area 
is defended) 

Moderate (due to tidal 
interaction and 
proximity to tidal 
estuary) 

Surface 
Water 

Overland 
flow 

Development 
area 

Low 
Possibility 

Low (no reported 
surface water 
flooding on site) 

Low (if appropriate 
drainage system is 
incorporated in 
development and 
maintained 
appropriately) 

Ground 
Water 

Rising 
levels 

Development 
area 

Low 
Possibility 

Low (Groundwater 
not encountered 
during GI works 
associated with 
Fitzwilliam Quay, 
Ringsend) 

Low (based on ground 
conditions and no 
indication of previous 
groundwater flooding 
at site) 

 
 

The consulted sources indicate that the most prevalent flood risk to the site is from 
extreme tidal inundation for 0.1% AEP (1 in 1000) year event. Sources consulted as 
part of this assessment indicate the majority of the site is located within fluvial Flood 
Zone C, however a small proportion of Irishtown Road is indicated to fall within Flood 
Zone B. Though no fluvial flooding has been reported in the OPW CFRAM Study, 
fluvial – tidal interaction must be considered.  
 
The fluvial and coastal CFRAM flood maps indicate the River Dodder tidal defence 
project offers protection to a proportion of the development area, defended to the 
estimated 200-year tide levels plus 650mm for climate change, plus 300mm freeboard.  
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It is considered the proposed development will have a negligible effect on tidal/fluvial 
flooding due to: 

• The area of hardstanding will remain the same. 

• No walls, structures or significant change in ground level are to be constructed 
that would affect flow path or displace flood waters. 

 
The nature of the development will not increase or decrease flood risk derived from 
fluvial or coastal flooding. The public realm development is classed as less vulnerable 
and it is therefore considered an appropriate development within Flood Zone C and 
Flood Zone B. 
 
 

6. FLOOD RISK ASSESSMENT CONCLUSIONS 
 
The Library Square Public Realm Project has been assessed for existing and future 
sources of flood risk. The sources examined indicate that the site is at risk of flooding 
in the 1 in 1000 Year fluvial and 1 in 1000 Year coastal events. As per the OPW 
Guidelines, the development area falls within Flood Zone B and Flood Zone C and is 
therefore deemed suitable for the associated flood risk in line with the sequential 
approach. 
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GLOSSARY OF TERMS 
 

Catchment: The area that is drained by a river or artificial drainage system. 
 
Catchment Flood Risk Assessment and Management Studies (CFRAMS): A catchment-
based study involving an assessment of the risk of flooding in a catchment and the 
development of a strategy for managing that risk in order to reduce adverse effects on people, 
property and the environment. CFRAMS precede the preparation of Flood Risk Management 
Plans (see entry for FRMP). 
 
Climate change: Long-term variations in global temperature and weather patterns, which 
occur both naturally and as a result of human activity, primarily through greenhouse gas 
emissions. 
 
Core of an urban settlement: The core area of a city, town or village which acts as a centre 
for a broad range of employment, retail, community, residential and transport functions. 
 
Detailed flood risk assessment: A methodology to assess flood risk issues in sufficient detail 
and to provide a quantitative appraisal of flood hazard and potential risk to an existing or 
proposed development, of its potential impact on flood elsewhere and of the effectiveness of 
any proposed measures. 
 
Estuarial (or tidal) flooding: Flooding from an estuary, where water level may be influenced 
by both river flows and tidal conditions, with the latter usually being dominant. 
 
Flooding (or inundation): Flooding is the overflowing of water onto land that is normally 
dry. It may be caused by overtopping or breach of banks or defences, inadequate or slow 
drainage of rainfall, underlying groundwater levels or blocked drains and sewers. It presents 
a risk only when people, human assets and ecosystems are present in the areas that flood. 
 
Flood Relief Schemes (FRS): A scheme designed to reduce the risk of flooding at a specific 
location. 
 
Flood Defence: A man-made structure (e.g., embankment, bund, sluice gate, reservoir or 
barrier) designed to prevent flooding of areas adjacent to the defence. 
 
Flood Risk Assessment (FRA): FRA can be undertaken at any scale from the national 
down to the individual site and comprises 3 stages: Flood risk identification, initial flood risk 
assessment and detailed flood risk assessment. 
 
Flood Risk Identification: A desk- based study to identify whether there may be any flooding 
or surface water management issues related to a plan area or proposed development site that 
may warrant further investigation. 
 
Flood Hazard: The features of flooding which have harmful impacts on people, property or the 
environment (such as the depth of water, speed of flow, rate of onset, duration, water quality, 
etc.). 
 
Floodplain: A flood plain is any low-lying area of land next to a river or stream, which is 
susceptible to partial or complete inundation by water during a flood event. 
 
Flood Risk: An expression of the combination of the flood probability, or likelihood and the 
magnitude of the potential consequences of the flood event. 
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Flood Storage: The temporary storage of excess run-off, or river flow in ponds, basins, 
reservoirs or on the flood plain. 
 
Flood Zones: A geographic area for which the probability of flooding from rivers, estuaries or 
the sea is within a particular range. 
 
Fluvial flooding: Flooding from a river or other watercourse. 
 
Groundwater flooding: Flooding caused by groundwater escaping from the ground when the 
water table rises to or above ground level. 
 
Initial flood risk assessment: A qualitative or semi-quantitative study to confirm sources of 
flooding that may affect a plan area or proposed development site, to appraise the adequacy 
of existing information, to provide a qualitative appraisal of the risk of flooding to development, 
including the scope of possible mitigation measures, and the potential impact of development 
on flooding elsewhere, and to determine the need for further detailed assessment. 
 
Freeboard: Factor of safety applied for water surfaces.  Defines the distance between normal 
water level and the top of a structure, such as a dam, that impounds or restrains water. 
 
Justification Test: An assessment of whether a development proposal within an area at risk 
of flooding meets specific criteria for proper planning and sustainable development and 
demonstrates that it will not be subject to unacceptable risk nor increase flood risk elsewhere.  
The justification test should be applied only where development is within flood risk areas that 
would be defined as inappropriate under the screening test of the sequential risk-based 
approach adopted by this guidance. 
 
Likelihood (probability) of flooding: A general concept relating to the chance of an event 
occurring. Likelihood is generally expressed as a probability or a frequency of a flood of a 
given magnitude or severity occurring or being exceeded in any given year.  It is based on the 
average frequency estimated, measured or extrapolated from records over a large number of 
years and is usually expressed as the chance of a particular flood level being exceeded in any 
one year.  For example, a 1-in-100 or 1% flood is that which would, on average, be expected 
to occur once in 100 years, though it could happen at any time. 
 
Ordnance Datum (or OD) Malin: is a vertical datum used by an ordnance survey as the basis 
for deriving altitudes on maps. A spot height may be expressed as AOD for “above ordnance 
datum”. Usually mean sea level (MSL) is used for the datum.  In the Republic of Ireland, OD 
for the Ordnance Survey of Ireland is Malin Ordnance Datum: the MSL at Portmoor Pier, Malin 
Head, County Donegal, between 1960 and 1969.  Prior to 1970, Poolbeg Ordnance Datum 
was used: the low water of spring tide at Poolbeg lighthouse, Dublin, on 8 April 1837. Poolbeg 
OD was about 2.7 metres lower than Malin OD. 
 
Management Train/Treatment Train: the sequence of drainage components that collect, 
convey, store and treat runoff as it drains through the site. 
 
Mitigation: The term is used to describe an action that helps to lessen the impacts of a 
process or development on the receiving environment.  It is used most often in association 
with measures that would seek to reduce negative impacts of a process or development. 
 
Pathways: These provide the connection between a particular source (e.g., high river or tide 
level) and the receptor that may be harmed (e.g., property).  In flood risk management, 
pathways are often ‘blocked’ by barriers, such as flood defence structures, or otherwise 
modified to reduce the incidence of flooding. 
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Pluvial flooding: Usually associated with convective summer thunderstorms or high 
intensity rainfall cells within longer duration events, pluvial flooding is a result of rainfall-
generated overland flows which arise before run-off enters any watercourse or sewer.  The 
intensity of rainfall can be such that the run-off totally overwhelms surface water and 
underground drainage systems. 
 
Regional Planning Guidelines (RPG): These provide the regional context and priorities for 
applying national planning strategy to each NUTS III region and encourage greater co-
ordination of planning policies at the city/county level.  RPGs are an important part of the flood 
policy hierarchy as they can assist in co-ordinating flood risk management policies at the 
regional level. 
 
Resilience: Sometimes known as “wet-proofing”, resilience relates to how a building is 
constructed in such a way that, although flood water may enter the building, its impact is 
minimised, structural integrity is maintained, and repair, drying and cleaning and subsequent 
reoccupation are facilitated. 
 
Receptors: Things that may be harmed by flooding (e.g., people, houses, buildings or the 
environment). 
 
Residual risk: The risk which remains after all risk avoidance, substitution and mitigation 
measures have been implemented, on the basis that such measures can only reduce risk, not 
eliminate it. 
 
Sequential Approach: The sequential approach is a risk-based method to guide 
development away from areas that have been identified through a flood risk assessment as 
being at risk from flooding.  Sequential approaches are already established and working 
effectively in the plan-making and development management processes. 
 
Sustainable Drainage System (SuDS): Drainage systems that are considered to be 
environmentally beneficial, causing minimal or no long-term detrimental impact. 
 
Site-specific Flood Risk Assessment: An examination of the risks from all sources of 
flooding of the risks to and potentially arising from development on a specific site, including 
an examination of the effectiveness and impacts of any control or mitigation measures to be 
incorporated in that development. 
 
Source: Refers to a source of hazard (e.g., the sea, heavy rainfall). 
 
Strategic Flood Risk Assessment: The assessment of flood risk on a wide geographical 
area against which to assess development proposed in an area (Region, County, Town). 
 
Vulnerability: The resilience of a particular group of people or types of property or habitats, 
ecosystems or species to flood risk, and their ability to respond to a hazardous condition and 
the damage or degree of impact they are likely to suffer in the event of a flood.  For example, 
elderly people may be more likely to suffer injury, and be less able to evacuate, in the event of 
a rapid flood than younger people. 
 
Source: The definitions above are sourced from the DoEHLG Guidelines for Planning 
Authorities on ‘The Planning System and Flood Risk Management, 2009’ and Ciria 753 “the 
SuDS Manual”. 
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CFRAM Fluvial Flood Map
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CFRAM Tidal Flood Map
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APPENDIX C 
DUBLIN CITY DEVELOPMENT PLAN 2022-2028 
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Dublin City Development Plan 2022-2028 
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ICPSS Coastal Flood Extent Map 
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FOREWORD 
The following Conditions and Notes on Site Investigation Procedures should 
be read in conjunction with this report. 

General. 
Recommendations made, and opinions expressed in the report are based on the 
strata observed in the exploratory holes, together with the results of in -situ and 
laboratory tests. No responsibility can be held for conditions which have not 
been revealed by exploratory work, or which occur between exploratory hole 
locations. Whilst the report may suggest the likely configuration of strata, both 
between exploratory hole locations, or below the maximum depth of the 
investigation, this is only indicative, and liability cannot be accepted for its 
accuracy. 

Unless specifically stated, no account has been taken of possible subsidence 
due to mineral extraction below or close to the site. 

Boring Procedures. 
Unless otherwise stated, the 'Shell and Auger' technique of soft ground boring 
has been employed. All boring operations sampling and/or logging of soils and 
in -situ testing complies with the recommendations of the British Standard Code 
of Practice BS 5930 (1981), 'Site Investigation' and BS 1377:1990, 'Methods of 
test for soils for civil engineering purposes'. 

Whilst the technique allows the maximum data to be obtained in soft ground, 
some disturbance and variation of soft and layered soils is unavoidable. 
Attention is drawn to this condition, whenever it is suspected. Where cobbles 
and boulders are recorded, no conclusion should be drawn concerning the size, 
presence, lithological nature, or numbers per unit volume of ground. 

Where peat has been encountered during siteworks, samples have been logged 
in accordance with the Von Post Classification (ref. Von Post, L. 1992. 
Sveriges Gologiska Undersoknings torvinventering och nogra av dess hittils 
vunna resultat (SGU peat inventory and some preliminary results) Svenska 
Mosskulturforeningens Tidskrift, Jonkoping, Swedden, 36, 1-37 & Hobbs N. 
B. Mire morphology and the properties of some British and foreign peats. 
QJEG, Vol. 19, 1986). 



Routine Sampling. 
Undisturbed samples of soils, predominantly cohesive in nature are obtained 
unless otherwise stated by a 104mm diameter open -drive tube sampler. In 

granular soils, and where undisturbed sampling is inappropriate, disturbed 
samples are collected. Smaller disturbed samples are also recovered at intervals 
to allow a visual examination of the full strata section. 

In -Situ Testing. 
Standard penetration tests, utilising either the standard split spoon sampler or 
solid cone and automatic trip-hammer are conducted unless otherwise where 
required by instruction. Subsequent to a seating drive of 150mm, a summation 
for the number of blows for 300mm penetration is recorded on the boring 
records together with the blow count for each 75mm penetration. In cases 
where incomplete penetration is obtained, the number of blows for the recorded 
value of penetration are noted. In coarse granular soils, a cone end is fitted to 
the sampler and a similar procedure adopted. 

Groundwater. 
The depth of entry of any influx of groundwater is recorded during the course 
of boring operations. However, the normal rate of boring does not usually 
permit the recording of an equilibrium level for any one water strike. Where 
possible drilling is suspended for a period of twenty minutes to monitor the 
subsequent rise in water 
level. 

Groundwater conditions observed in the borings or pits are those appertaining 
to the period of investigation. It should be noted however, that groundwater 
levels are subject to diurnal, seasonal and climatic variations and can also be 
affected by drainage condition, tidal variation or other causes. 

Retention of Samples. 
After satisfactory completion of all the scheduled laboratory tests on any 
sample, the remaining material is discarded unless a period of retention of 
samples is agreed, it is our normal practice to discard all soil samples one 
month after submission of our final report. 



REPORT ON A GROUND INVESTIGATION 
FOR 

PROPOSED RESIDENTIAL / COMMERCIAL DEVELOPMENT 
AT 

FITZWILLIAM QUAY, DUBLIN 
ON BEHALF OF 

P.J.WALLS & COMPANY LIMITED 

REPORT NO. 12028 SEPTEMBER 2006 

I.INTRODUCTION 

The proposed development site is located at Fitzwilliam Quay in Dublin and it is 
proposed to construct new multi storey residential / commercial units on this site. 
An investigation of sub -soil conditions was ordered by the projects consulting 
engineers, Muir Associates, and commissioned by the projects developers 
P.J.Walls & Company Limited. 

The programme of ground investigation completed included, 

The construction of five exploratory boreholes to establish stratification. 
During the course of boring in -situ tests were performed at regular intervals 
and representative soil samples were recovered for visual examination and 
laboratory analysis ( Appendix I ). 

The excavation of six trial pits using a CAT tracked excavator. All of the trial 
pits were logged and sampled by an IGSL geotechnical engineer ( Appendix II 
), the excavation plant was supplied by the developer. 

The installation of groundwater monitoring standpipes at selected borehole 
locations and the provision of an electric dipmeter for use by the P.J.Walls 
project engineers. 

The carrying out of laboratory geotechnical soils testing ( Appendix III ). 

The carrying out of environmental soils testing in accordance with the Murphy 
Suite ( Appendix IV ). 

This report contains the information pertaining to the works as completed at 
locations marked on site by a representative of P.J.Walls & Co. Limited, no 
geotechnical interpretation has been carried out. 



Appendix I - Cable Tool Borehole Records 
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GEOTECHNICAL BORING RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH1 
SHEET Sheet 1 of 2 

COORDINATES)_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 

DATE STARTED 23/08/2006 
DATE COMPLETED 24/08/2006 

CLIENT P.J.Walls Ltd. 
ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.60 

CASING DEPTH (m) 12.60 

BORED BY J.McDonell 
PROCESSED BY C.Killaly 

Description 

Samples 

Field Test 
Results 

= 

of 

1 

2 

_ 3 

= 4 

-5 

6 

-7 

= 8 

9 

MADE GROUND comprised of concrete íi , 
,vi,lit :. 

. 
3335 

3336 

3337 

3338 

3339 

3340 

3341 

3342 

3343 

B 

B 

B 

B 

B 

B 

B 

B 

B 

0.90-0.90 

2.00-2.00 

3.10-3.10 

4.10-4.10 

5.00-5.00 

6.10-6.10 

7.00-7.00 

8.00-8.00 

9.00-9.00 

N = 20 
(3,3,4,4,6,6) 

N = 20 
(3, 3, 4, 5, 5, 6) 

6 
(3, 4, 5, 4, 4, 3) 

4= 
(2,3,3,4,4,3) 

(7, 9, = 7 16, 
19) 

N = 38 
(5, 7, 8, 9, 10, 11) 

N = 62 
(7,10,12,16,16,.:.::.'. 

18) 

N = 74 
(10, 12, 17, 18, 19,':.':.':. 

20) 

. ' . ' 

: -.: ". .:: 

*. .: 
' 

MADE GROUND comprised of cobbles, steel and red 
brick fill 

0.20 

MADE GROUND comprised of concrete 1.00 
MADE GROUND comprised of medium dense grey 
fine to coarse sandy gravel with red brick fill 

1.20 

Medium dense grey sandy fine to coarse GRAVEL 
with sea shells and pockets of grey silt 

°a o°a'= 
óO O 
a c,(5.0.0 

°O. °O 
ó 0 
0 = 0 = °p °Q 

90 =°0.= 
°O. °O 

4.00 

Dense grey medium to coarse sandy GRAVEL with 
some cobbles and occasional boulders. 

°a =°a*= 

O' a O 
ao a= 
°O. °O °a 

=o,,= 
° O' o p 

0 ó a'= 0 .a 
°'A °A 

6.00 

Hard brown sandy gravelly CLAY with occasional 
cobbles and boulders - _ 

7.80 

Hard black sandy gravelly CLAY with occasional 
cobbles and boulders 

= =- _ 

-s- - _ _ 

--e - - 

8.40 

HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) Time Comments Water 
Strike 

Casing 
Depth 

Sealed 
At 

Rise 
To 

lime 
(hh:mm) Comments 

0.6 
8.4 

0.9 
8.7 

1 

1 

3.00 
4.00 

3.00 
4.00 2.90 

Seepage 

GROUNDWATER DETAILS 

INSTALLATION DETAILS Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

Date Tip Depth RZ Top RZ Base Type 

REMARKS JCB broke through concrete to 0.20m and 1.0m 1.2m 
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aeeL GEOTECHNICAL BORING RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH1 
SHEET Sheet 2 of 2 

COORDINATES(_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 
DATE STARTED 23/08/2006 
DATE COMPLETED 24/08/2006 

CLIENT P.J.Walls Ltd. 

ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.60 

CASING DEPTH (m) 12.60 

BORED BY J.McDonell 
PROCESSED BY C.Killaly 

Description 

Samples 

Field Test 
Results w 

8.-. 
10 

- 
11 

- 

- 12 

-13 

14 

-15 

16 

17 

18 

19 

Hard black sandy gravelly CLAY with occasional 
cobbles and boulders (continued) 

-T-- 
__ _ 

_á_- 

-, 
-ó,_. 

_ 

__,74..,.--: 

-O 

3344 

3345 

3346 

B 

B 

B 

10.00 
_ 

10.00 

11.00 

11.00 

12.00 

12.00 

N = 25/7b mm 
(12, 25, 25) 

N = 57/225 mm 
(9, 11, 15, 17, 25) 

N 4 

50 mm 
(10, 12, 16, 25) 

.' 

; " :: . 

Obstruction 12.60 

HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) Time 
(h) 

Comments Water 
Strike 

Casing 
Depth 

Sealed 
At 

Rise 
To 

Time 
(hh:mm) Comments 

10.2 
12.5 

10.5 
12.6 

1 

1 

Seepage 

GROUNDWATER DETAILS 

INSTALLATION DETAILS Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

Date Tip Depth RZ Top RZ Base Type 24-08-06 12.60 0.00 End of Borehole 

REMARKS JCB broke through concrete to 0.20m and 1.0m 1.2m 
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REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH2 
SHEET Sheet 1 of 2 

CO-ORDINATES(_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 

DATE STARTED 25/08/2006 
DATE COMPLETED 26/08/2006 

CLIENT P.J.Walls Ltd. 
ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.50 

CASING DEPTH (m) 12.50 

BORED BY J.McDonell 
PROCESSED BY C.Killaly 

Description 

Samples 

Field Test 
Results 

41 

E 

22 
á 
E a 

in FT 

.c á_ 
ó 

- ° 
E 

1 

EZ 

L. 
3 

_ 4 

- 
- 

_ 

5 

s 

_ 

_ 

8 

9 
- 

- 

MADE GROUND comprised of concrete 0 

3347 

3348 

3349 

3350 

3351 

3352 

3353 

3354 

3355 

B 

B 

B 

B 

B 

B 

B 

B 

B 

0.90-0.90 

2.00-2.00 

3.10-3.10 

4.10-4.10 

5.00-5.00 

6.00-6.00 

7.00-7.00pQpQ 

8.10-8.10 

9.00-9.00 

N = 36 
(3, 4, 12, 8, 8, 8) 

(1, 1 r1, 2, 2, 2) 

N = 
4 

(3, 3, 4, 4, 3, 3) 

5= 
(2, 2, 3, 4, 4, 4) 

(0, 0, , 13 1, 1) 

N (2927 29 m_ 

(7, 8, 12, 16, 18, : - 
18) 

N=70 
(8 10, 14, 16, 20, 

20) 

;: _; 

.' 

- 
: 

-_ 

- 

= -: 

- - = .:. 
-_ 

- 
`- 

-. 

MADE GROUND comprised of cobbles, steel and red 
brick fill 

Veil :::::i 

4 

0.20 

MADE GROUND comprised of concrete 1.00 
MADE GROUND comprised of cobbles, steel, wire 
and red brick fill 

1.20 

Loose grey silty SAND x :. ::x 

x . x 
. x 

x ' x 

3.00 

Medium dense grey fine to coarse sandy GRAVEL 
with occasional cobbles and sea shells 

°a :"10' 0. 

o o 
O' O 

o 0 

°O. 80 
0 ó .. °p4 

4.00 

Very soft grey SILT x xx 
x x 

x x 
x x 

x x 

5.50 

Very dense grey fine to coarse sandy GRAVEL with 
occasional cobbles and boulders 

°a o°pa 
o O o O 

o °O °O a 

oQ áóa,. 

6.40 

Hard brown sandy gravelly CLAY with occasional __ 
cobbles and boulders -r-- 

_ 

8.00 

Hard black sandy gravelly CLAY with occasional 
cobbles and boulders 

-E-- 

---x- 

9.00 

HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) Time 
(h) 

Comments Water 
Strike 

Casing 
Depth 

Sealed 
At 

Rise 
To 

Time 
(hh:mm) Comments 

1.5 
7.3 
9.4 

1.9 
7.5 
9.7 

1.5 
1 

1 

3.00 3.00 2.00 Moderate 

GROUNDWATER DETAILS 

INSTALLATION DETAILS Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

Date Tip Depth RZ Top RZ Base Type 

26/08/2006 12.50 1.00 12.50 50mm SP 

'. REMARKS JCB broke through concrete to 0.20m and 1.0m 1.2m 

- 
(9, 12, 29) 

=. 64 

:. 

; ' 

. . 
':_2: 
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:' 

: .. 
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:. 
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_ : ' 
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: - 
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°ao°a= 
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-_ 
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Ê 
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GEOTECHNICAL BORING RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH2 
SHEET Sheet 2 of 2 

CO-ORDINATES(_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 

DATE STARTED 25/08/2006 
DATE COMPLETED 26/08/2006 

CLIENT P.J.Walls Ltd. 
ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.50 

CASING DEPTH (m) 12.50 

BORED BY J.McDonell 
PROCESSED BY C.Killaly 

Description 

Samples 

Field Test 
Results 

r 
ó_ E 

10 

11 

12 

-13 

714 

15 

16 

17 

18 

19 

Hard black sandy gravelly CLAY with occasional 
cobbles and boulders (continued) 

-= - - - - - -- 
- o 

_ö_ 
----0-'_ 

-_ _ 

7/-1(1r 

3356 

3357 

3358 

B 

B 

B 

10.00 
- 

10.00 

11.00 

11.00 

12.00 

12.00 

N = 44/ 
50 mm 

(9, 10, 17, 27) 

N = 56/225 mm 
(9,13,16,18,22);:_;:. 

N(10, 16, 25) ': 

- 

_ 

- 

Obstruction 12.30 
12.50 

HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) 
Time 

(h) 
Comments Water 

Strike 
Casing 
Depth 

Sealed 
At 

Rise 
To 

Time 
(hh:mm) Comments 

10.4 
12.3 

i 

10.8 
12.5 

1 

1 

Moderate 

GROUNDWATER DETAILS 

. INSTALLATION DETAILS 
i 

Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

Date Tip Depth RZ Top RZ Base Type 26-08-06 12.50 0.00 2.50 End of Borehole 

26/08/2006 12.50 1.00 12.50 50mm SP 

'. REMARKS JCB broke through concrete to 0.20m and 1.0m 1.2m 

i ñ. 
E á 
(OF- 

- 

- 

- 

mm' 

- 

E 
- 
w 

á 
a 

-_ 

. . ' 

°' : Z 
¢ 

- 
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i acg GEOTECHNICAL BORING RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH3 
SHEET Sheet 1 of 2 

CO-ORDINATES(_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 

DATE STARTED 21/08/2006 
DATE COMPLETED 22/08/2006 

CLIENT P.J.Walls Ltd. 
ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.50 

CASING DEPTH (m) 12.50 

BORED BY J.McDonell 
PROCESSED BY F.Clancy 

Description 

Samples 

Field Test 
Results 

0 E 

- ° 
_ 

- 

_ 

_ 

2 

3 

_ 

a 

_ 

s 

_ 
s 

-_ 

s 

s 

Concrete 4. 4_;:R:> 

3323 

3324 

3326 

3327 

3328 

3329 

3330 

3331 

B 

B 

B 

B 

B 

B 

B 

B 

B 

1.00-1.00 

2.10-2.10 

3.00-3.00 

4.00-4.00 

5.00-5.00 

6.00-6.00 

7.00-7.00 

8.00-8.00 

9.00-9.00 

N 
4~ 

(2, 2, 3, 3, 4' 4) 

N 8 
(1,1,2,2,2,2) 

0^ 
(1, 1, 2, 3, 3, 2) 

6- 
(2 3 3,5,4 4) 

N = 64/225 mm 
(7, 10, 15, 24, 25) 

(8, 11, 14819, 23, 

(9, 10, 1515, 20, 18, . 

9 
N 

10, 16, 18, 

18) 

(8, 10, 15, 18, 26, 
25) 

- 

_ 

:.-;:. 

.; - 
. - 

. - 
:.J: 

_ 
-_ 

; __ - - 
.' - .' 

MADE GROUND comprising of red brick, ash and 
boulders. 

0.20 

Loose fine to medium SAND with some gravels c 

:.: 

ò.:.:. 3325 

2.00 

Medium dense fine to medium sandy GRAVEL °a o°p'o 

0 o á 
3.50 

Dense fine to coarse GRAVEL with cobbles and 
boulders 

°j 
a O`=4 
a ° 

¢ 0 o.' a 

p p 

0 

)0 26G 
4 

a - I o 

4.50 

Very hard black sandy gravelly CLAY with cobbles 
and boulders 

'i.. ' 

« x- 
x- È 

' 

7.50 

0 

HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) 
Time 

(h) 
Comments Water 

Strike 
Casing 
Depth 

Sealed 
At 

Rise 
To 

Time 
(hh:mm) Comments 

4.7 
5.3 
8.4 
9.5 

4.9 
5.6 
8.6 
9.8 

1 

1 

1.25 
1 

3.00 3.00 No 2.00 Moderate 

GROUNDWATER DETAILS 

INSTALLATION DETAILS Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

Date Tip Dept RZ Top RZ Base Type 
1 

22/08/2006 12.50 1.00 12.50 50mm SP 

REMARKS JCB broke through concrete to 0.20m 

w 

6) 

(6, 

N 

.= 

: 

; 

::..;:. 

. 

o6. o.0 

6J 

0 O 

c 
0 A _ A 

e 

- 

Ê 
= 

Ê 
e. 
Ó 

' - 
0 uJ 

g 
tt g 

, 

51 

N = 69 

:'. 
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- . 
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0, e 
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'± 

+cr 

- 
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GEOTECHNICAL BORING RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH3 
SHEET Sheet 2 of 2 

CO-ORDINATES(_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 
DATE STARTED 21/08/2006 
DATE COMPLETED 22/08/2006 

CLIENT P.J.Walls Ltd. 
ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.50 

CASING DEPTH (m) 12.50 

BORED BY J.McDonell 
PROCESSED BY F.Clancy 

Description 

Samples 

Field Test 
Results 

r 

_ to 

= 

:11 

12 

13 

14 

_ 15 

16 

17 

- 18 

- 19 

Very hard black sandy gravelly CLAY with cobbles 
and boulders (continued) xJ 3332 

3333 

3334 

B 

B 

B 

10.00 

10.00 

11.00 

11.00 

12.00 

12,00 

N = 81 
(8, 12, 16, 20, 20, 

25) 

50 mm 
(10, 12, 30, 25) 

N = 83 
(9, 15, 18, 19, 21, 

25) 

:'_ 

; 

' 

...= 

-' 

_ : . 

' 

_ '. 

_- 

x-} 

-x 

Obstruction - Presumed rock or boulders 12.30 
12.50 

HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) Time Comments Water 
Strike 

Casing 
Depth 

Sealed 
At 

Rise 
To 

Time 
(hh:mm) Comments 

12.3 12.5 2 Moderate 

GROUNDWATER DETAILS 

INSTALLATION DETAILS Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

Date Tip Depth RZ Top RZ Base Type 

22/08/2006 12.50 1.00 12.50 50mm SP 

REMARKS JCB broke through concrete to 0.20m 

ell- 
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g GEOTECHNICAL BORING RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH4 
SHEET Sheet 1 of 2 

CO-ORDINATES(_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 

DATE STARTED 19/08/2006 
DATE COMPLETED 20/08/2006 

CLIENT P.J.Walls Ltd. 

ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.10 

CASING DEPTH (m) 12.10 

BORED BY J.McDonell 
PROCESSED BY F.Clancy 

Description 

Samples 

Field Test 
Results 

º 
E fl 
um - 

s Q,_ 

o 

-2 

s 

_ 
= 4 

= 

s 

s 

= 

8 

79 
_ 

Concrete 415...::¡,. 

3312 

3313 

3314 

3315 

3316 

3317 

3318 

3319 

3320 

B 

B 

B 

B 

B 

B 

B 

B 

B 

1.00-1.00 

2.00-2.00 

3.00-3.00 

4.00-4.00 

5.00-5.00 

6.00-6.00 

7.00-7.00 

8.10-8.10 

9.00-9.00 

9= 
(3, 3, 8, 4, 4, 3) 

= 
5 

(2, 3, 3, 4, 4, 4) 

2= 
(1, 1, 2, 2, 4, 4) 

_ 
(2, 3, 5, 5, 4, 3) 

N = 46 
(6,9,10,12,13, 

11) 

N=62/225mm 
(7, 9, 15, 22, 25) 

N = 56 
(6, 10, 15, 16, 14, : 

11) 

N = 66 
(7, 10, 14, 16, 18, 

18) 

N = 85 
(8, 11, 15, 20, 25, 

25) 

: . 

. . 

:' 
. 

.:'. 

.' ::: .'. 

':':.' '. 

MADE GROUND comprising of red brick, ash and 
boulders. 

:::i 

0.20 

Loosde grey silty SAND with seashells 'x . . x 2.50 

Medium dense very sandy fine GRAVEL °Q oop ¿ 
0 0. 0 0 
oQ 000.= 
°:(3.o 

60 26, o 
06OQ 
zj-' ° 

0 0 66 
° eOro 
0 

u QQ 
p-,° 
J 

p 

pia 
(«).W.4 

0 o O s ` to 
o 

p, boulder - J 

3.10 

Dense fine to coarse GRAVEL with many cobbles and 
boulders 

4.50 

Very hard black sandy gravelly CLAY with 8.00 

x 

äx 

__. 
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) Time 
(h) 

Comments Water 
Strike 

Casing 
Depth 

Sealed 
At 

Rise 
To 

Time 
(hh:mm) Comments 

0.7 
5.7 
8.6 

0.9 
6 

8.7 

1 

1.5 
0.75 

2.50 
4.50 

2.50 
4.50 

No 
No 

No 
3.00 

Seepage 

GROUNDWATER DETAILS 

INSTALLATION DETAILS Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

Date Tip Dept- RZ Top RZ Base Type 

REMARKS JCB broke through concrete to 0.20m 
i 

ó_ E 

. 

. 

. 

- 

. 

p 

x _ 

)e 

oeüL 

Ê 
5 
A 

gÂ 

3 w 

-_ E 

- 
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.. É 
22 

_ k'x 

-y 
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GEOTECHNICAL BORING RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH4 
SHEET Sheet 2 of 2 

CO-ORDINATES(_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 

DATE STARTED 19/08/2006 
DATE COMPLETED 20/08/2006 

CLIENT P.J.Walls Ltd. 

ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.10 

CASING DEPTH (m) 12.10 

BORED BY J.McDonell 
PROCESSED BY F.Clancy 

Descriptionñ Samples 

Field Test 
Results E ó 

ú) 1- 

a_ 
0 E 

10 

- 

-11 

-12 

13 

714 

715 

16 

717 

18 

19 

Very hard black sandy gravelly CLAY with boulder 
(continued) x 

3321 

3322 

B 

B 

10.00 

10.00 

11.00 

11.00 

N = » 
(99, 12, 16, 16, 20,; 

25) 

N= 70/225 mm 
(10, 14, 16, 29, 25);: 

N = 55/ 
50 mm 
(30, 25) 

. .:.:.' 

.--.«.'" ::'' 

. 

xx- 

x --i_: Q2- 

1112; 62 
Obstruction - Possible rock or boulders 11.90 

12.10 

HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) Time 
(h) 

Comments Water 
Strike 

Casing 
Depth 

Sealed 
At 

Rise 
To 

Time 
(hh:mm) 

Comments 

10.5 
11.9 

10.9 
12.1 

1 

2 
Seepage 

GROUNDWATER DETAILS 

INSTALLATION DETAILS Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

Date Tip Depth RZ Top RZ Base Type 20-08-06 12.10 0.00 1.70 End of boring 

REMARKS JCB broke through concrete to 0.20m 
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s. 7r 
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GEOTECHNICAL BORING RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH5 
SHEET Sheet 1 of 2 

CO-ORDINATES(_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 

DATE STARTED 17/08/2006 
DATE COMPLETED 18/08/2006 

CLIENT P.J.Walls Ltd. 
ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.00 

CASING DEPTH (m) 12.00 

BORED BY J.McDonell 
PROCESSED BY F.Clancy 

Description 
c 
o 
cu 

w 

Samples 

Field Test 
Results 

o 
E a 
coH 

.c 
Q,... 
ó,_,E 

U 

= Z 

3 

4 

_ 
e 

s 

-7 

s 

Concrete 

3301 

3302 

3303 

3304 

3305 

3306 

3307 

3308 

B 

B 

B 

B 

B 

B 

B 

B 

B 

1.00-1.00 

2.00-2.00 

3.10-3.10 

4.00-4.00 

5.00-5.00 

6.00-6.00 

7.00-7.00 

8.10-8.10 

9.00-9.00 

6= 
(3, 3, 4, 4, 4, 4) 

N = 

(2, 2, 2, 3, 3, 3) 

5 
(2, 3, 3, 5, 4, 3) 

5, 6, 7, 937 11 ( ) 

N = 61 
(7, 9, 11, 16, 18, 

16) 

N = 76 
(8, 10, 12, 20, 19, 

25) 

/ mm 50 
(9, 15, 29, 25) 

N = 84 
(8, 12, 16, 18, 25, 

25) 

N = 91 
(9, 12, 17, 22, 27, 

25) 

. 

. 

: 

: 

:' 

. 

: ,' 

: 

0.10 MADE GROUND comprising of red brick,ash,cobbles 
and boulders 

Loose fine grey silty SAND x . X :x 2.50 

Loose to medium dense very sandy fine to medium 
GRAVEL 

°o o°p'= 
oO' oO 

°O.oO 

3.00 

Dense sandy fine to coarse GRAVEL with many 
cobbles and boulders 

r -o -J ° = 
o OWo O 

Sao° 
j ° 

0 

lQJ O O o 

o° 

ò=lo 

OUo O 
o 

O 
0 e 

o 
O 04 

° 

e8 

4.00 

Very hard black sandy gravelly CLAY with cobbles 
and boulders x1 8.00 

x 

3309 

HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) 
Time 

(h) 
Comments Water 

Strike 
Casing 
Depth 

Sealed 
At 

Rise 
To 

Time 
(hh:mm) Comments 

. 

0.5 
4.6 
6.5 
8.4 
9.6 

0.8 
4.8 
6.8 
8.8 
9.9 

1 

0.75 
1 

1.25 
1 

3.00 3.00 No 2.50 Slow 

GROUNDWATER DETAILS 

INSTALLATION DETAILS 
i 

Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

j Date Tip Depth RZ Top RZ Base Type 

REMARKS JCB broke through concrete to 0.20m 
i 

i 

_ 

_ 

,--- 

N = . 

. 

. 

. 
o .0 o° 0.o 

(' 

O 

na 

o ii 
a 0.^... 
T e 

XL 

'. 
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E E 
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GEOTECHNICAL BORING RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay BOREHOLE NO. BH5 
SHEET Sheet 2 of 2 

CO-ORDINATES(_) GROUND LEVEL (m) 

BOREHOLE DIAMETER (mm) 200 

DATE STARTED 17/08/2006 
DATE COMPLETED 18/08/2006 

CLIENT P.J.Walls Ltd. 

ENGINEER Muir Associates 

BOREHOLE DEPTH (m) 12.00 

CASING DEPTH (m) 12.00 

BORED BY J.McDonell 
PROCESSED BY F.Clancy 

Description 

Samples 

Field Test 
Results 

E. 
E a 

coo l- 

r 
á,., 
óE 

_ 10 

_ 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Very hard black sandy gravelly CLAY with cobbles 
and boulders (continued) 

',4,--,x. 

3310 

3311 

B 

B 

10.00 

10.00 

11.00 

11.00 

N = 25/75 mm 
(11, 30, 25) 

N = 69/225 mm 
(10,16,19,25,25);': 

N = 25/75 mm 
(25) 

.'..-':.' 
. 

j- 

` 

x -- (a2- 

Obstruction Possible rock or boulders 11.80 
12.00 

HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS 

From (m) To (m) 
Time Comments Water 

Strike 
Casing 
Depth 

Sealed 
At 

Rise 
To 

Time 
(hh:mm) 

Comments 

10.2 
11.8 

10.4 
12 

1 

2 
Slow 

GROUNDWATER DETAILS 

INSTALLATION DETAILS Date Hole 
Depth 

Casing 
Depth 

Depth to 
Water Comments 

j 

Date Tip Depth RZ Top RZ Base Type 18-08-06 12.00 0.00 1.20 End of boring 
¡ 

REMARKS JCB broke through concrete to 0.20m 
i 

- 

' 

X-- 

o g 

(h) 

i 

1 

i 

E 
= 

w 

E 

o 

- 
gvgÓ 
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m 
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Appendix II - Trial Pit Records 
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TRIAL PIT RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay Ringsend Dublin TRIAL PIT NO. TH1 
SHEET Sheet 1 of 1 

COORDINATES(_) GROUND LEVEL (m) DATE STARTED 14/08/2006 
DATE COMPLETED 14/08/2006 

CLIENT 

ENGINEER PJ Walls 

EXCAVATION 
METHOD 

Geotechnical Description 

w 
aai^ 
al) 

Samples 

o 
o- 

I->, 

w a 
ó 

o.o 

- 
- 

- 

- 

_ 
2.0 

- 

- 

_ 

- 

- 

- 3.0 

4.0 

- 5.0 

,MADE GROUND (consisting of concrete) .'' w' :`` 0.10 

0.90 

1.90 

2.25 

2.50 

3.00 

W 2875 

W 2876 
W 2877 

W 2878 

W 2879 
W 2880 

W 2881 

W 2882 
W 2883 

D 

D 

B 

D 

D 

B 

D 

D 

B 

0.50-0.50 

1.00-1.00 
1.00-1.00 

1.50-1.50 

2.00-2.00 
2.00-2.00 

2.50-2.50 

3.00-3.00 
3.00-3.00 

íßi se 

000. : 
MADE GROUND (consisting of grey/brown clayey 
gravelly sand with pieces of red brick) 

MADE GROUND (consisting of soft sandy gravelly clay) 

MADE GROUND (consisting of light brown sand with 
occasional cobble) ¡¡4¡c¡ 

ii.i4 
Loose dark grey clayey silty SAND(wet) x . 

x.. 
Loose re /brown slightly sandyfine to medium GRAVEL 9 Y 9 Y 
with sea shell 

° ° Q o 0 
a 0. a 
oO' ó oO 
0 1 0, 

End of Trial Pit at 3.00m 

Groundwater Conditions 

Stability 
Stable 

General Remarks 

s 

0 g 

_ 

- 

- O 

_ 
12 

É 
!aK 
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a g TRIAL PIT RECORD 

REPORT NUMBER 

12028 

CONTRACT Fitzwilliam Quay Ringsend Dublin TRIAL PIT NO. TH2 
SHEET Sheet 1 of 1 

CO-ORDINATES(_) GROUND LEVEL (m) DATE STARTED 15/08/2006 
DATE COMPLETED 15/08/2006 

CLIENT 
ENGINEER PJ Walls 

EXCAVATION 
METHOD 

Geotechnical Description 

a5. o 

Samples 

o a i 
0.0 

- 

1.0 

- 
- 

- 
- 

_ 
72.o 

_ 

- 
_ 

3.0 

_ 4.0 

= 5.0 

MADE GROUND (consisting of concrete) . ,4.A:gp',Rö 

0.15 

1.90 

2.90 
3.00 * 

W 2884 

W 2885 
W 2886 

W 2887 

W 2888 
W 2889 

W 2890 

W 2891 
W 2892 

D 

D 
B 

D 

D 

B 

D 

D 

B 

0.50-0.50 

1.00-1.00 
1.00-1.00 

1.50-1.50 

2.00-2.00 
2.00-2.00 

2.50-2.50 

3.00-3.00 
3.00-3.00 

MADE GROUND (consisting of different loose thin layers 
of clayey sand with pieces of red brick) 

4¡ >4 ¡¡¡ 
'í'.í'O 

í00i 
¡¡¡ íiií íííí ííí í+í0*i íiii í000i 

+.'40 *, MADE GROUND (consisting of medium dense orage 
brown SAND with pieces of red brick) 

Loose dark grey SAND 
End of Trial Pit at 3.00m 

Groundwater Conditions 

Stability 
Stable 

General Remarks 

i 

I 

t 

w a 
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- 
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TRIAL PIT RECORD 

REPORT NUMBER 

12028 a g 
CONTRACT Fitzwilliam Quay Ringsend Dublin TRIAL PIT NO. TH3 

SHEET Sheet 1 of 1 

CO-ORDINATES(_) GROUND LEVEL (m) DATE STARTED 15/08/2006 
DATE COMPLETED 15/08/2006 

CLIENT 
ENGINEER PJ Walls 

EXCAVATION 
METHOD 

Geotechnical Description 

Samples 

o 
Q. 

Ñ 
0.0 

- 
- 

- 
- 

71.0 

- 
_ 

- 

- 

2.0 

_ 

_ 3.0 

4.0 

5.0 

MADE GROUND (consisting of concrete) "". ?''4 0.10 

0.50 

1.30 

2.10 

3.00 

W 2893 

W 2894 
W 2895 

W 2896 

W 2897 
W 2898 

W 2899 

W 2900 
W 7641 

D 

D 

B 

D 

D 

B 

D 

D 

B 

0.50-0.50 

1.00-1.00 
1.00-1.00 

1.50-1.50 

2.00-2.00 
2.00-2.00 

2.50-2.50 

3.00-3.00 
3.00-3.00 

\MADE GROUND (consisting of loose clayey sand with 
sea shell and red bricks) 

¡¡ ¡¡¡! , .41 OOi , i. 
,, ¡1>t 
,00e- ¡ ¡ 
400 
í0í0 . 

(consisting grey MADE GROUND consistin of loose re fine to medium 
GRAVEL with sea shell) 

MADE GROUND (consisting of medium dense sand with 
sea shell) 

Medium dense light brown SAND 9 

. 

End of Trial Pit at 3.00m 

Groundwater Conditions 

Stability 
Unstable from 0 to 1.60m 

General Remarks 

i 

- 

- 

- 

- 
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TRIAL PIT RECORD 

REPORT NUMBER 

12028 oceeL 

CONTRACT Fitzwilliam Quay Ringsend Dublin TRIAL PIT NO. TH4 
SHEET Sheet 1 of 1 

CO-ORDINATES(_) GROUND LEVEL (m) DATE STARTED 15/08/2006 
DATE COMPLETED 15/08/2006 

CLIENT EXCAVATION 

ENGINEER PJ Walls METHOD 

Samples 

Geotechnical Description 

r 
Q 

a) a 
L 
a)o. p Ñ 

0.0 GROUND (consisting of concrete) ''t ' :.R` 0,10 ,MADE 
MADE GROUND (consisting of different loose thin layers ::* - 

- of clayey sand with pieces of red brick) ¡+¡+¡+¡+4 

+i+i+i+i W 7642 D 0.50-0.50 i+i ii+ 

- 
° 4 W 7643 D 1.00-1.00 

+i004 W 7648 B 1.00-1.00 

- iii 4 4 W 7644 D 1.50-1.50 
_ i+i - 

Z ° 4 
W 7645 D 2.00-2.00 

- +¡¡+¡+¡+4 W 7649 B 2.00-2.00 

- Loose dark grey silty SAND :x 2.40 

X W 7646 D 2.50-2.50 
x . ." :.'x 

- 
_ 2.90 grey/brown sandy fine to coarse GRAVEL ö _o ,Loose 

Trial Pit at 3.00m 3.00 W 7647 D 3.00-3.00 
- W 7650 B 3.00-3.00 

4.0 

5.0 

Groundwater Conditions 

Stability 
Stable 
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General Remarks 
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TRIAL PIT RECORD 

REPORT NUMBER 

12028 mgL 

CONTRACT Fitzwilliam Quay Ringsend Dublin TRIAL PIT NO. TH5 
SHEET Sheet 1 of 1 

CO-ORDINATES(_) GROUND LEVEL (m) DATE STARTED 16/08/2006 
DATE COMPLETED 16/08/2006 

EXCAVATION 
METHOD 

CLIENT 
ENGINEER PJ Walls 

Geotechnical Description 

w ó 

Samples 

a) 

o 
_ 0.0 

- 

_ 

_ 
1.0 

- 

2'0 
- 

_ 

- 
- 

-3.0 
_ 

_ 

74.0 

5.0 

,MADE GROUND (consisting of concrete) .5. +`R. 0.10 

0.45 

0.85 

1.15 

2.60 

2.82 

3.10 

3.30 

W 7651 

W 7653 
W 7657 

W 7654 
W 7658 

W 7655 

W 7656 
W 7659 

D 

D 

B 

D 

B 

D 

D 

B 

0.50-0.50 

1.50-1.50 
1.50-1.50 

2.00-2.00 
2.00-2.00 

2.50-2.50 

3.30-3.30 
3.30-3.30 

i¡%%% Oíi 
e ito 

MADE GROUND (consisting of 804) 

MADE GROUND (consisting of white/grey sand with 
concrete blocks, red bricks, lights, steel, plastics, cables, 
car body, plastic pipes) 

MADE GROUND (consisting of concrete block) 
á^¢:. 
tidp;¡A..:pg 

¡0¡. ¡¡¡ 
x ..000 i í 
iii 4 i íiiii íiiii 

MADE GROUND (consisting of dark brown clayey 
gravelly sand with red bricks) 

Medium dense orange brown SAND with some cobble 

Loose brown fine to coarse grvelly SAND with some 
cobble 

: o:. .: 

Loose grey/brown SAND with sea shell :. ; . ; ; 

End of Trial Pit at 3.30m 

Groundwater Conditions 

Stability 
Stable 

General Remarks 
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g TRIAL PIT RECORD 

REPORT NUMBER 

12028 0 

CONTRACT Fitzwilliam Quay Ringsend Dublin TRIAL PIT NO. TH6 
SHEET Sheet 1 of 1 

CO-ORDINATES(_) GROUND LEVEL (m) DATE STARTED 16/08/2006 
DATE COMPLETED 16/08/2006 

CLIENT EXCAVATION 

ENGINEER PJ Walls 
METHOD 

Samples 

Geotechnical Description 

s w 
m r ñ. 0- 

0.0 MADE GROUND (consisting of concrete) S ; >fp: àä 

- MADE GROUND (consisting of white/grey sand with ¡¡¡ 0.15 

_ concrete concrete blocks, red bricks, lights, steel, plastics, cables, 
car body, plastic pipes, wood,) ¡¡¡ 

W 7660 D 0.50-0.50 

0.90 MADE GROUND (consisting of concrete block) ..,Àö ...¡ 1.10 W 7661 D 1.00-1.00 
MADE GROUND (consisting of ash, brown clayey sand 

- with some stones) 

2'0 ¡¡ W 7663 D 2.00-2.00 
- 
- 

iiii iii W 7667 B 2.00-2.00 

ii¡i W 7664 D 2.50-2.50 

Obstruction- Possible boulder 
2.70 W 7666 B 2.50-2.50 

- End of Trial Pit at 2.70m W 7668 B 2.70-2.70 

3.0 

4.0 

5.0 

Groundwater Conditions 

Stability 
Stable 

General Remarks 

0 E 
i->, 

- 

- _ 
1.0 

- 

w h 



Appendix III - Geotechnical Laboratory Records 
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Plasticity Chart - Summary of Liquid & Plastic Limit Tests 
BS1377:Part 2:1990, clauses 3.2, 4 & 5 

Chart in accordance with BS5930:1999, fig.18 

Contract No. 12028 Contract: FITZWILLIAM QUAY 

Low (L) Intermediate (I) High (H) Very High (V) Extremely High Plasticity (E) 

CV 

CE 

CH 

CI ME 

CL 

MV 

20 

10 
ii x 

MH 

0 ML MI 

0 10 20 30 40 50 

Liquid 

, 

60 70 80 

Limit % 

90 100 110 120 

Code BH/TP Sample Depth (m) MC% LL% PL% PI% %<4251tm Description 
- BH 1 3343 9.00 10.9 27 14 13 51.0 Black slightly sandy gravelly CLAY 

BH 2 3357 11.00 11.4 29 15 14 58.8 Grey slightly sandy gravelly CLAY 

BH 3 3330 8.00 10.4 29 15 14 55.0 Black brown slightly sandy slightly gravelly CLAY 

II BH 4 3320 9.00 12.7 27 14 13 57.0 Grey black slightly sandy gravelly CLAY 

O BH 5 3310 10.00 11.8 34 17 17 42.0 Grey black slightly sandy gravelly CLAY 

Cl 

© 
13 

O 

co 
s 

0 

NP denotes specimen is non -plastic. 
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ALcontrol Laboratories (Dublin) 

CERTIFICATE OF ANALYSIS 

18a Rosemount Business Park, 

Ballycoolin, 

Dublin 11 

Ireland 

Tel: +353 (0) 1 8829893 

Fax: +353 (0) 1 8829895 

Client: IGSL Ltd 

Unit F 

M7 Business Park 
Naas 
Co Kildare 
Ireland 

Attention: John Clancy 

Date: 6 September, 2006 

Our Reference: 06-B05296/01 

Your Reference: 12028 

Location: Fitzwilliam Quay Dublin 

A total of 3 samples was received for analysis on Monday, 21 August 2006. P Y Y 9 
Accredited laboratory tests are defined in the log sheet, but opinions, 
interpretations and on -site data expressed herein are outside the scope of ISO 
17025 accreditation. We are pleased to enclose our final report, it was a pleasure 
to be of service to you, and we look forward to our continuing association. 

Should this report require incorporation into client reports, it must be used in its 
entirety and not simply with the data sections alone. 

I 
Signed 

4.9,1 

I 
Compiled By 

fiY"C.wv,t ljf t.wapvc, 

Ken Scally Lorraine McNamara 
General Manager, Ireland Laboratory Technical Manager 

Dylan Halpin 

Printed at 10:24 on 11/09/2006 

ALcontrol Geochem Ireland is a trading division of ALcontrol UK Limited. 
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ALcontrol Laboratories Ireland 
Test Schedule Summary 

Ref Number: 06-805296/01 
Client: IGSL Ltd 

Date of Receipt: 21/08/2006 

* SUBCONTRACTED TO OTHER LABORATORY / ** 

Sample Type: SOIL 
Location: Fitzwilliam Quay Dublin 

Client Contact: John Clancy 
Client Ref: 12028 

SAMPLES ANALYSED AT THE CHESTER LABORATORY 

SCHEDULE METHOD TEST NAME TOTAL 

X CEN 10:1 Leach CEN 10:1 Leachate Test 3 

X CV AA Dissolved Mercury Low Level in CEN 10:1 Leachate 3 

X GC PRO & BTEX 3 

X GC FID/CALC Mineral Oil by GC 3 
X GCMS PAH Total (6) GCMS <1.6mg/kg (Solid) 3 
X GCMS PCB 7 Congeners 3 
X GRAVIMETRIC Natural Moisture Content 3 
X GRAVIMETRIC Total Dissolved Solids Gravimetric CEN 10:1 3 
X HPLC Total Phenols by HPLC in CEN 10:1 Leachate 3 
X ICP MS Dissolved Antimony Low CEN 10:1 Leach 3 

X ICP MS Dissolved Arsenic Low CEN 10:1 Leach 3 

X ICP MS Dissolved Barium Low CEN 10:1 Leach 3 

X ICP MS Dissolved Cadmium Low CEN 10:1 Leach 3 
X ICP MS Dissolved Chromium Low CEN 10:1 Leach 3 
X ICP MS Dissolved Copper Low CEN 10:1 Leach 3 
X ICP MS Dissolved Lead Low CEN 10:1 Leach 3 

X ICP MS Dissolved Molybdenum Low CEN 10:1 Leach 3 

X ICP MS Dissolved Nickel Low CEN 10:1 Leach 3 
X ICP MS Dissolved Selenium Low CEN 10:1 Leach 3 

X ICP MS Dissolved Zinc Low CEN 10:1 Leach 3 

X IR Dissolved Organic Carbon in CEN 10:1 Leachate 3 

X KONE Chloride in CEN 10:1 Leachate 3 

X KONE Fluoride in CEN 10:1 Leachate 3 

X KONE Sulphate in CEN 10:1 Leachate 3 
X LECO Total Organic Carbon** 3 

Printed at 10:24 on 11/09/2006 
page4 / 16 
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ALCONTROL GEOCHEM ( IRELAND ) 
Gasoline Range Organics 

by 
GC-FID 

Job Number = B05296 
Client = IGSL Ltd 

Client Ref = 12028 
Contact = - 

Sample Type = Soil 
Location = - 

Date Extracted = 30/08/06 
Date Analysed = 05/09/06 

Sample 
number 

C5 - C9 
µg/kg 

C10- C12 
µg/kg 

Total GRO 
µg/kg 

S0006 <10 <10 <10 
S0007 <10 <10 <10 
S0008 <10 <10 <10 

Checked by Brendan Carrion 
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1 

Geochem Analytical Services 
BTEX Analysis 

By 
G.C. 

Job No: B05296 
Client: IGSL Ltd 

Client Ref: 12028 
Date Extracted 30/08/06 
Date Analysed 05/09/06 

Matrix: Soil 

Units: µg/kg 

Sample 
No 

Sample 
Ref 

Depth 
m/ft 

Benzene Toluene Ethyl 
Benzene 

Total 
Xylene 

S0006 TP1 2876 1M <10 <10 <10 <10 

S0007 TP4 7645 2M <10 <10 <10 <10 
S0008 TP 6 7667 2M <10 <10 <10 <10 

Checked by Brendan Carrion 
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APPENDIX 

1. Results are expressed as mg/kg dry weight (dried at 30°C) on all soil analyses 
except for the following: NRA Leach tests, flash point, and ammoniacal N2 by 
the BRE method, VOC, PRO, Cyanide, Acid Soluble Sulphide, SVOC, DRO, 
PAH, PCB, TPH CWG ,TPH by IR, OFGs and SEM. 

2. Samples will be run in duplicate upon request, but an additional charge may be 
incurred. 

3. A sub sample of all samples received will be retained free of charge for one 
month for soils and one month for waters (sample size permitting), but may then 
be discarded unless we are instructed to the contrary. Once the initial period 
has expired, a storage charge will be applied for each month or part thereof until 
the client cancels the request for sample storage. 

4. With respect to turnaround, we will always endeavour to meet client 
requirements wherever possible, but turnaround times cannot be absolutely 
guaranteed due to so many variables beyond our control. 

5. We take responsibility for any test performed by sub -contractors (marked with 
an asterisk). We endeavour to use UKAS Accredited Laboratories, who either 
complete a quality questionnaire or are audited by ourselves. For some 
determinands there are no UKAS Accredited Laboratories, in this instance a 
laboratory with a known track record will be utilised. 

6. When requested, an asbestos screen is done in-house on soils and if no fibres 
are found will be reported as NFD - no fibres detected. If fibres are detected, 
then identification and quantification is carried out by ALcontrol Technichem or 
Alcontrol Shutlers in the UK . If a sample is suspected of containing asbestos, 
then drying and crushing will be suspended on that sample until the asbestos 
results are known. If asbestos is present, then no analysis requiring dry sample 
are undertaken. 

7. If no separate volatile sample is supplied by the client, the integrity of the data 
may be compromised if the laboratory is required to create a sub -sample from 
the bulk sample - similarly, if a headspace is present in the volatile sample. 

8. NDP - No Determination Possible due to insufficient/unsuitable sample. 

9. Metals in water are performed on a filtered sample, and therefore represent 
dissolved metals - total metals must be requested separately. 

10. A table containing the date of analysis for each parameter is not routinely 
included with the report, but is available upon request. 

Last updated February 2005 
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Appendix V - Site Plan 
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