Chapter 8
8.0

Hydrogeology and Hydrology

Introduction

Assessments have been undertaken of the likely significant environmental impacts on the hydrogeological and
hydrological environments associated with the proposed National Paediatric Hospital Project. The project description is
detailed in Chapter 2 of the Environmental Impact Statement (EIS) and includes a number of development sites:


within – or associated with – the main project site on the campus of St. James’s Hospital, Dublin 8:
o

a new children’s hospital and associated Family Accommodation Unit, sited in the west of the
campus;

o

a new Children’s Research and Innovation Centre sited along James’s Street;

o

associated works to boundaries, roads, entrances, parking areas, hard and soft landscaping etc.
within the application site boundary; and

o

a temporary construction compound, directly associated with the above developments at St.
James’s Hospital Campus, at Davitt Road, Drimnagh, Dublin 12.



a new children's hospital satellite centre at Tallaght Hospital, Dublin 24; and



a new children's hospital satellite centre at Connolly Hospital, Blanchardstown, Dublin 15.

This Chapter provides a description of the existing hydrogeological and hydrological environments for each of the project
sites, and a statement of the likely impacts associated with both the construction and operation phases of the National
Paediatric Hospital Project. Mitigation measures are proposed in the form of ameliorative, remedial and reductive
measures and residual impacts are described.
Assessments for each site are detailed in this Chapter with relevant technical information included in Appendices:


Appendix 8.1
Engineers.

Feasibility Study for a Potable Groundwater Supply, new children’s hospital, Arup Consulting

Additional related information is included in Chapter 7 Soils and Geology and the appended site investigation reports
(Appendix 7.1, 7.2, 7.3 and 7.4).

8.1

St. James’s Hospital
8.1.1

Introduction

An assessment has been undertaken of the likely significant environmental impacts on the hydrogeological
and hydrological environments relating to the proposed National Paediatric Hospital Project development at
the St. James’s Hospital campus which is formed by a number of sites as illustrated on Figure 8.1.
The St. James’s Hospital campus development includes; the new children’s hospital site and Family
Accommodation Unit located in the west of the St. James’s Hospital campus and the Children’s Research and
Innovation Centre site, located near the James’s Street entrance of St. James’s Hospital campus adjacent to
the Trinity Centre. The Davitt Road site is located remote from the project site and will be used as a
construction compound (see Chapter 2 for full description).
The Davitt Road site (former Unilever site) is intended as a temporary construction compound which will be
made available to the contractor during the construction works. It will be used as a store for dry materials
(steel, cladding, precast concrete etc.) and potentially as a staging area for the works. There are no
groundworks required with the possible exception of some minor site clearance and tidy up (e.g. moving soil
bund within site). It is not proposed to remove any soil or subsoil material from the site. The proposed Davitt
Road site activities have low potential for impact/interaction with the hydrogeological/hydrological
environments.
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Figure 8.1: Site Locations
Children’s Research and
Innovation Centre

Family Accommodation
Unit

new children’s
hospital

Davitt Road site

The new children’s hospital includes a basement of two/three levels over the extent of the development site
and the Children’s Research and Innovation Centre building includes a single storey basement over the extent
of the building footprint. The basement of the Family Accommodation Unit will be contained with the extent of
the new children’s hospital’s basement. These structures have the potential to impact/interact with the local
hydrogeological and hydrological environments.
The receiving waterbodies associated with the area are:
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River Camac;



River Liffey;



Dublin Urban Groundwater Body

The study area for the assessments includes the catchments of these water bodies and focuses on the site
and surrounding area within a 2km radius of the site.

8.1.2

Methodology
8.1.2.1

Guidelines

The Assessment has been carried out generally in accordance with the following guidelines:


Guidelines on Information to be contained in Environmental Impact Statements
(Environmental Protection Agency, 2002);



Advice Notes on Current Practice in the preparation of Environmental Impact Statements
(Environmental Protection Agency, 2003);



Guidelines for the preparation of Soils Geology and Hydrogeology Chapters of
Environmental Impact Statements (Institute of Geologists of Ireland, 2013);



Geology in Environmental Impact Statements, (Institute of Geologists of Ireland, 2002);



Guidelines on Procedures for the Assessment and Treatment of Geology, Hydrology and
Hydrogeology for National Road Schemes. (National Roads Authority, 2009);



Control of Water Pollution from Construction Sites (Construction Industry Research and
Information Association, 2001); and
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8.1.2.2

Environmental Handbook for Building and Civil Engineering Projects (Construction
Industry Research and Information Association, 2000).

Approach

The assessment followed a phased approach as outlined the Institute of Geologists of Ireland
Guidelines (Institute of Geologists of Ireland Guidelines, 2013).

Phase 1: Initial Assessment
An initial assessment was carried out which; defined the project in terms of location, type and scale;
established the baseline conditions; established the type of hydrogeological environment;
established the activities associated with the project and; initial assessment and impact
determination.
These objectives were achieved by way of a desk study and baseline data collection. A list of
sources for the desk study related to the St. James’s Hospital campus together with relevant
legislation are included in the Section 8.1.10 and the desk study is presented in further detail in the
Phase I/II Environmental Site Assessment Report included in; Appendix 7.1 and 8.1 (new children’s
hospital, Family Accommodation Unit and Children’s Research and Innovation Centre sites) and;
Appendix 7.3 (Davitt Road site).
Under the Water Framework Directive and corresponding Regulations, the water quality of Ireland’s
surface and groundwater is assessed biologically, physically and chemically. Assessments are
conducted by the Environmental Protection Agency and Local Authorities and have been compiled
and presented in a standardised manner for River Basin Districts. Baseline information on the local
and regional surface water bodies, their status and threats was obtained from a range of
documents and online sources including the Environmental Protection Agency’s Water Quality
database, Ireland’s Water Framework Directive “Water Matters” online resource and the Eastern
River Basin District website and reports.
A list of sources for the desk study St. James’s Hospital campus together with relevant Legislation
are included in Section 8.1.10. Additional information has been compiled through consultation and
feedback from stakeholders and the Design Team.
The information sources were utilised to establish the baseline conditions for the site and all
available information was compiled into a preliminary Conceptual Site Model (CSM). The CSM is
based on the accepted Source-Pathway-Receptor model for assessing environmental impacts. The
CSM went through iterative reviews and was updated with site specific data obtained through site
investigations and studies.

Phase 2: Direct and Indirect Site Investigations and Studies
A number of phases of site investigations and studies have been carried out on the project site
since 2014. Relevant phases are listed below. The geotechnical and geoenvironmental
investigations are presented in more detail in Chapter 7 Soils and Geology.
Site Investigation 1 – Geotechnical
Geotechnical Investigations and Reports were undertaken by Roughan O’Donovan Consulting
Engineers with Causeway Geotechnical Ltd in 2014. Causeway Geotechnical Ltd. carried out site
investigations between June and August 2014 with some follow on water level monitoring in winter
2014. The scope of these investigations is detailed in Chapter 7 and the technical reports are
included in Appendix 7.2
Site Investigation 2 – Geoenvironmental
Following the initial assessment a further phase of work was commissioned with the aim to refine
the CSM and address any information gaps for the site. The site investigation works were carried
out by Causeway Geotechnical Ltd. under the direction of O’Connor Sutton Cronin & Associates.
The works generally followed BS10175:2011+A1:2013 Code of Practice – Investigation of
potentially contaminated sites. The scope of these investigations is detailed in Chapter 7 and the
technical reports are included in Appendix 7.2.
Site Investigation 3 – Hydrogeological
In order to further characterise the bedrock geology and hydrogeology regime in terms of
groundwater levels and yields a bedrock drilling and testing programme was commissioned. The
works were carried out by Meehan’s Drilling under the direction of O’Connor Sutton Cronin and
Arup and included:
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Drilling and installation of 2 no. production type wells (FS01/15 and FS02/15) of circa
73m and 95m depth by Dual Rotary method;



Drilling and installation of 5 no. monitoring wells into bedrock to depths of 18 to 30m
below ground level (m bgl) by Dual Rotary method;



Collection of groundwater level information and installation of water level monitoring
transducers;



Collection of groundwater samples and laboratory analysis to establish baseline
groundwater quality;



Geophysical logging of boreholes including calliper, CCTV, natural gamma, resistivity
and fluid logging;



Hydrogeological yield testing;
o

Permeability Testing (in situ falling head tests),

o

Step-tests,

o

Constant Rate Tests.

A follow on monitoring programme was carried out to collect variations in groundwater levels over
time. A feasibility study for a potable groundwater supply for the new children’s hospital has been
prepared by Arup and is attached in Appendix 8.1. Further information on the hydrogeological
regime is contained in the Environmental Site Assessment Report prepared by O’Connor Sutton
Cronin contained in Appendix 7.1.
Site Investigation 4 – Environmental Site Assessment, Davitt Road Site
Geo-environmental investigation and quantitative risk assessment was carried out on the Davitt
Road site by URS in November 2014 (Report Ref 47092767). The assessment included a desktop
review, environmental site investigation (trial pits, installation of groundwater monitoring wells, soil
and water sampling and analysis), generic qualitative risk assessment and preliminary soil waste
classification. This report is included in Appendix 7.3 of the EIS.
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Hydrology Assessments
Existing surface water and combined trunk sewers (the Drimnagh Sewer twin pipeline) was
surveyed by CCTV camera in January 2014 by McAllister Bros Ltd. This survey facilitated a
condition inspection and traced the course of the trunk sewers to confirm destination receiving
pipelines.
In order to further determine the existing surface water drainage paths at the proposed construction
sites at the St. James’s Hospital campus, a Utilities Survey Contract was carried out by Apex
Surveys Ltd. between June 2014 and July 2015. The survey methods adopted included manhole
surveys, ground penetrating radar (GPR) surveys, radio detection and surveys of visible services
using GPS/Total Station. A number of slit trenches were also excavated in order to verify the nonintrusive methods above. The results provide further clarification as to the existing flow paths and
sub-catchments of the existing site.
Finally a detailed flow and rainfall survey was conducted by Capital Water Systems Ltd between
March and June 2015. Rain gauges were used to measure rainfall and flow monitors were installed
at strategic locations within the drainage system. Comparison of the recorded rainfall and recorded
flow allowed for determination of catchment areas and runoff characteristics.
A Site-Specific Flood Risk Assessment was carried out by O’Connor Sutton Cronin. This
assessment considered flood risk to the proposed hospital from all potential sources and the
possible impact of the proposed hospital on flood risk elsewhere. Relevant sources/mechanisms of
flooding include tidal/coastal, fluvial, pluvial, existing drainage infrastructure, proposed drainage
infrastructure and groundwater. The assessment was conducted in accordance with:


The Planning System and Flood Risk Management Guidelines for Planning Authorities
(Department of Environment, Heritage and Local Government and the Office of Public
Works);



C624 Development and Flood Risk (Construction Industry Research and Information
Association) and;
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Dublin City Development Plan 2011-2017.

Consultations were undertaken with Dublin City Council (Drainage Services Division) and Irish
Water. Between September 2014 and July 2015, twenty two meetings were held to discuss the
proposed hospital and the provision and alteration of drainage services.

Refinement of the Conceptual Site Model
Throughout the detailed site investigations and studies the CSM was continually updated, tested
and refined with new site specific information. The outcome of this refinement is presented it this
Chapter and the associated figures and technical reports.

Detailed Assessment and Impact Determination
A detailed assessment and impact determination was carried out which incorporates the full range
of site investigations and studies, the refined CSM and a full assessment of any potential impacts.
The approach adopted is as per the IGI Guidelines (IGI, 2013) and each potential impact of the
proposed project has been described in terms of quality, significance, duration and type. The
classification of impacts in this chapter follows the definitions provided in the Glossary of Impacts
contained in the Environmental Protection Agency Guidelines (Environmental Protection Agency,
2002) and Advice Note (Environmental Protection Agency, 2003).
The IGI Guidelines have summarised the glossary of impacts and Table 8.1 reproduces the
glossary of impacts as contained in the guidance document.

Table 8.1: Impact Classification Terminology
Impact
Characteristic
Quality

Significance

Duration

Type

Term

Description

Positive
Neutral

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.

Imperceptible

An impact capable of measurement but without noticeable
consequences.

Slight

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

Moderate

An impact that alters the character of the environment in a manner
consistent with existing and emerging trends.

Significant

An impact which by its character, magnitude, duration or intensity
alters a sensitive aspect if 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.

Long-term

Impact lasting fifteen to sixty years.

Permanent

Impact lasting over sixty years.

Temporary

Impact lasting for one year or less.

Cumulative

The addition of many small impacts to create one large, more
significant impact.

‘Do Nothing’

The environment as it would be in the future should no development
of any kind be carried out.

Indeterminable

When full consequences of a change in the environment cannot be
described.

Irreversible

When the character, distinctiveness, diversity, or reproductive
capacity of an environment is permanently lost.

Residual

Degree of environmental change that will occur after the proposed
mitigation measures have taken effect.

Synergistic

Where the resultant impact is of greater significance that the sum of
its constituents

‘Worst Case’

The impact arising from a development in the case where the
mitigation measures may substantially fail
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Additional guidance and EIS definitions are contained in National Roads Authority Guidelines
(National Roads Authority Guidelines, 2009). These guidelines provide useful matrices outlining
how additional assessment criteria based on the Importance of a feature to be protected and the
magnitude of the potential impact. This approach has been adopted where appropriate.
Each potential hydrogeological and hydrological impact for the proposed National Paediatric
Hospital Project St James’s Hospital Campus development and the associated activities has been
described in terms of quality, significance and duration. Where the initial impact determination
concluded that the level of potential impact is capable of measureable and noticeable
consequences, it is carried into the next assessment phase.

Phase 3: Mitigation, Residual and Final Impact Assessment
Phase 3 builds on the outcome of the initial assessment and detailed site assessments, by
identifying mitigation measures to address the identified impacts. Mitigation measures which have
been built into the National Paediatric Hospital Project design have also been considered in this
process.
The development including all identified mitigation measures (assumed implemented) is then
subject to impact assessment, to identify any residual impacts.
The final impact assessment presented in this Chapter incorporates the outputs from the detailed
assessment and impact determination, mitigation measures and residual impact assessment.

Phase 4: Completion of the EIS Section
The final phase of work was the completion of this EIS Section with associated figures and
appendices. The format follows the Environmental Protection Agency guidance note and National
Paediatric Hospital Project Design Team template.

8.1.2.3

Assumptions and Limitations

The description of existing conditions is based on the available desk study, ground investigation
and hydrogeological assessment information as outlined in Section 8.1.10. Given the live and
sensitive nature of the operational hospital site, the site investigations could not be completed over
the entire project site due to the presence of existing services, utilities and buildings some of which
contain sensitive areas where patients are currently residing. Geological conditions have been
inferred in areas where investigations were not possible and the geology is considered typical and
uniform across the St. James’s Hospital Campus project sites.
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8.1.3

Receiving Environment
8.1.3.1

Introduction

The receiving environment is discussed in terms of; surface water catchment and quality; current
discharge arrangements from the St. James’s Hospital campus; groundwater catchment, flow and
quality. Additional relevant information pertaining to landscape, topography and historic land use is
contained in Chapter 7, Soils and Geology.

8.1.3.2

Regional Hydrology

The site lies within the Eastern River Basin District. The Eastern River Basin District covers a large
2
area (c. 6,300km ) extending from parts of south Co. Wicklow to parts of Co. Cavan in the north
and from parts of Co. Westmeath to the Irish Sea. The main river catchments in the Eastern River
Basin District are the River Boyne, the River Nanny/Delvin, the River Liffey and the River
Avoca/Vartry.
The Eastern River Basin District is further divided into Hydrometric Areas and the site lies within
Hydrometric Area 09 which is the catchment draining to Dublin Bay. Hydrometric Area 09 is the
most densely populated in Ireland and contains a relatively large area of urbanised land (c. 21%)
with agricultural land comprising over 60% of the catchment. Given the urban nature of the
catchment, the water bodies within it are subject to prolonged and sustained pressure from
pollution via point and diffuse sources. The water bodies have also been subject to high degrees of
modification and canalisation as a result of development through the years.
The new children’s hospital, Family Accommodation Unit, Children’s Research and Innovation
Centre and Davitt Road sites lie within the River Liffey Catchment and the River Camac subcatchment. A small portion of the site in the south has been mapped as in the Poddle catchment,
however, as the Poddle is completely culverted for all of the lower stretch and as the site’s drainage
is to the north, the site is assessed as lying within the River Camac Catchment which is shown on
Figure 8.2.
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The Davitt Road Site is located in close proximity to the Grand Canal which lies c. 20m north of the
site boundary. The River Camac is located c. 150m northwest of the Davitt Road site boundary and
flows westwards towards Islandbridge and the River Liffey.

River Liffey and Estuary
The River Liffey rises in the Wicklow Mountains near the Sally Gap and the upper catchment
consists of high mountains areas of Co. Wicklow. The river flows for c.125km through Co. Wicklow,
2
Kildare and Dublin before entering the Irish Sea at Dublin Bay. The catchment area is c.1,250km .
The upper River Liffey is impounded by a dam at Poulaphouca which is associated with the ESB’s
hydroelectric station. There are a further two hydroelectric power stations along the river at Golden
Falls and Leixlip. Major reservoir facilities also exist at Poulaphouca and Goldenfalls. These
installations regulate the river flow.
The River Liffey Estuary stretches from Islandbridge (c. 700m north-northwest of the project site) to
the end of the Bull Wall. For the purposes of Water Framework Directive assessment and
classification, the estuary was split into the upper and lower water bodies. The River Liffey Estuary
is dominated in terms of land use by Dublin City and in the lower reaches by Dublin Port and the
associated industrial areas. The former industrial docklands area has undergone major
redevelopment in recent years and now has service sector developments along its perimeter.
Whilst the flow in the estuary itself is to some extent regulated by the controlled release of water
from the upstream reservoirs, the mixing processes in the estuary are typified by a classic “salt
wedge”.
The River Liffey Estuary is transitional water (tidal) up to Island Bridge and has been classified as
eutrophic, nutrient sensitive water. The Water Framework Directive report for the waterbody
classifies the overall status as “Moderate” with an objective to restore “Good Status” by 2027. The
catchment is at risk of not achieving this conservation objective. The main risk factor has been
identified as CSOs. These are known to occur from many points within the Dublin City catchment
including from the Drimnagh Sewer which currently services the St. James’s Hospital campus
(further information in Section 8.1.3.4).
The River Liffey Estuary has not been designated as a European Site under the Habitat’s Directive.
It is, however, hydrologically linked to a number of designated sites namely:
Special Areas of Conservation:
1.
2.

South Dublin Bay cSAC (000210), 5.6km to the east;
North Dublin Bay cSAC (000206), 8.1km to the east;

Special Protection Areas:
3.
4.

South Dublin Bay and River Tolka Estuary SPA (004024), 5.1km to the east at the
closest point, 7.1km downstream of the site via the River Liffey;
North Bull Island SPA (004006), 8.1km to the east;

The potential for any impacts on these sites as well as other sites within Dublin Bay has been
considered in the Chapter 9 Flora and Fauna and the accompanying Natura Impact Statement
(Appendix 9-1 of the EIS).

River Camac
The River Camac rises in the Dublin Mountains at Mount Seskin near Brittas Village. It flows for c.
23km through Saggart, Clondalkin and Inchicore before entering into the Upper River Liffey Estuary
2
via a culvert immediately downstream of Heuston Station. The catchment area is c.59km and the
fall from source to confluence is c.330m. The River Camac catchment is densely populated with the
upper 7km of river length in a rural catchment. The remaining catchment is either urbanised or is in
the process of urbanisation and includes industrialised areas (e.g. Citywest). The river also drains
two major roads, the M50 and N7.
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Figure 8.2: River Camac Catchment (Eastern CFRAM Study)
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Like the River Liffey, the River Camac is subject to the pressures of its urban catchment including
point (CSOs) and diffuse pollution sources, modification and canalisation.
The River Camac has been classified as being of “Bad Status” with a conservation objective to
restore it to “Good Status” by 2027. It is also classified as “At Risk” of not achieving this objective.
The main risk factors identified in the Water Framework Directive report include CSOs and
Discharge Licenses. There is an Environmental Protection Agency gauging and quality station
upstream at Emmet Road.
The River Camac is not a designated site, however it is linked to the River Liffey and Dublin Bay
and thence is a potential hydrological pathway between the St. James’s Hospital campus and the
downstream Designated Sites in Dublin Bay. Further detail on the River Camac is provided in
Section 8.1.3.4 below.

Grand Canal
Grand Canal is a man-made waterway which is c. 132km long and runs between Shannon Harbour
in Co. Offaly and the River Liffey (Grand Canal Dock). The Grand Canal passes close to the project
site (c. 350m south of southern boundary). The red Luas Line follows a disused arm of the canal
which historically passed along the back of the St. James’s Hospital campus and ended Grand
Canal Harbour (now Grand Canal Place) which was located directly east of the St. James’s
Hospital campus. The historic 6” map records a water feature in the southeast corner of the site
which may have been an agricultural water source associated with the site and the Grand Canal.
Between Grand Canal Harbour and the St. James’s Hospital campus was the Dublin Basin which
acted as a reservoir for the area. There is another unnamed water feature shown on historic maps
which is associated with the canal and is located inside the St. James’s Hospital campus along the
southern boundary but outside of the project site. It is understood that this area was infilled in the
late 1800s/ early 1900s.
The Grand Canal has been classified as a Natural Heritage Areas (pNHA) (002104) which has a
national classification rather than a European designation. The Grand Canal is not hydrologically
linked to the project site.
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8.1.3.3

Flood Risk

A Site-Specific Flood Risk Assessment (see separate report submitted with the planning
application) was conducted to identify the flood risks at the subject sites. The proposed
development is a hospital and is considered to be a highly vulnerable development, in accordance
with The Planning System and Flood Risk Management Guidelines for Planning Authorities (2009,
Department of Environment, Heritage and Local Government and the Office of Public Works).
In accordance with The Planning System and Flood Risk Management Guidelines for Planning
Authorities, the proposed hospital is “appropriate” in areas outside of lands which are subject to the
risk of tidal and fluvial floods with an Annual Exceedance Probability (AEP) of 0.1% (or 1000-year
return period). The Eastern CFRAMS Study, conducted on behalf of Local Authorities and the
Office of Public Works, has produced detailed mapping of the extent of the floodplains arising from
tidal sources and fluvial sources in the River Liffey and the River Camac. The mapping shows that
the proposed new children’s hospital, Family Accommodation Unit and the Children’s Research and
Innovation Centre are outside of the area that is subject to a 0.1% AEP.
The proposed drainage system has been designed in accordance with the relevant standards and
regulations; the flood risks arising from the proposed drainage infrastructure will be negligible and
no further mitigation is required.
The flood risk represented by ground water is negligible and no further mitigation is required.

8.1.3.4

Local Hydrology, Current Drainage and CSOs

No watercourses or surface water features of any type are present within the site boundary. The
closest of such feature is the River Camac, located approximately 60m to the north of the St.
James’s Hospital campus boundary at the closest point. The site is however linked to the River
Camac, via the Drimnagh Sewer (storm bore), that runs across the site from south to north.
Historic development in the area has resulted in large areas of surface water runoff being
discharged to combined/foul sewerage, which ultimately drain to the Ringsend Waste Water
Treatment Plant.

Figure 8.3: Local Hydrology/Pathways
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Drimnagh Sewer
The Drimnagh Sewer comprises two pipelines; one of the pipelines is designated for surface water
and the other is a combined/foul pipeline. Each of the manholes on the Drimnagh Sewer within the
site provides access to both the storm pipeline and the combined/foul pipeline. In each of the
manholes, a low wall separates the two pipelines; this low wall behaves as an overflow weir in high
flow conditions and so each of the manholes acts as a CSOs. From Mount Brown Road, the
combined/foul pipeline follows the course of the River Camac to discharge to the South City
Interceptor Sewer. The South City Interceptor Sewer follows the course of the River Liffey before
reaching the Ringsend Waste Water Treatment Plant. There are multiple CSOs on the downstream
sewers that currently discharge to the River Camac and the River Liffey during heavy rainfall
events. More detail of this is provided in Chapter 17 – Material Assets.

According to ‘Our Good Health - A History of Dublin’s Water and Drainage’ by Michael Corcoran
(published by DCC, 2005), the Drimnagh Sewer was constructed around 1925-1926 to facilitate the
drainage of Drimnagh, Crumlin and Rialto areas. When constructed, the sewer crossed beneath the
Grand Canal at Harberton Bridge before taking a course northward. It was constructed as a tunnel
under the old branch of the Grand Canal (now used as the course of the Luas Red Line). The
tunnel then entered the grounds of the hospital and followed a northerly route to Mount Brown
Road. From Mount Brown Road, the combined sewer flows north to the South City Interceptor
Sewer, the main trunk sewer in the area.
The Greater Dublin Drainage Scheme, which was completed in the 1980s, included the
construction of a new trunk sewer adjacent to the Grand Canal. This new sewer (the Grand Canal
Tunnel Sewer) intercepted the Drimnagh Sewer and collected flows from its upper catchment. As a
result of this, the Drimnagh Sewer at the St. James’s Hospital campus now serves only the
catchment north of the Grand Canal, i.e. Rialto. This catchment comprises an approximate area of
22ha and an estimated 700 houses.
The Drimnagh Sewer (see Chapter 17 for description) drains the Rialto area and enters the subject
site at the southern boundary. From Rialto and northwards through the subject site, the Drimnagh
Sewer comprises two pipelines. Surface water runoff in the Rialto catchment is drained largely by
combined sewers that discharge to the combined/foul pipeline of the Drimnagh Sewer. A small
number of surface water sewers discharge to the surface water pipeline of the Drimnagh Sewer.
However, south of the subject site, the surface water pipeline is no longer operational and surface
water overflows to the combined/foul pipeline.
The site of the new children’s hospital and the Family Accommodation Unit comprises
approximately 4.85 hectares. Together with some adjoining marginal areas of the St. James’s
Hospital campus, the catchment of the proposed surface water drainage system comprises 4.97
hectares; of this, 0.43 hectares (9%) currently comprises softstanding (grass, trees, bushes, etc.)
and the remaining 4.54 hectares (91%) currently comprises hardstanding (roofs, roads, carparks,
etc.)
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Approximately 1.44 hectares (29%) of the site of the new children’s hospital and the Family
Accommodation Unit drains to the combined sewer at Brookfield Road, which discharges to the
South City Interceptor Sewer via Mount Brown Road. Approximately 1.60 hectares (32%) drains to
the combined/foul pipeline of the Drimnagh Sewer, which discharges to the South City Interceptor
Sewer north of Mount Brown Road. The remaining 1.93 hectares (39%) drains to the surface water
pipeline of the Drimnagh Sewer, which discharges to the River Camac.

Attenuation and Treatment
Historic development on the sites of the new children’s hospital, the Family Accommodation Unit
and the Children’s Research and Innovation Centre has progressed over the last 150 years in a
piecemeal fashion, with incremental additions to the drainage system. While each development
may have met the standards required at the time, the extant drainage system on the site includes
combined drainage systems and does not provide attenuation of runoff. In addition, based on utility
surveys and site inspections, large surface areas used for deliveries and car parking are not
provided with petrol/oil interceptors to remove hydrocarbons from the runoff.
The site of the Children’s Research and Innovation Centre comprises approximately 0.14 hectares.
The entire area is hardstand in nature and surface water runoff drains via an existing 600mmdiameter combined drain on site to a public sewer at James’s Street.
The site at Davitt Road comprises approximately 0.8 hectares, of which approximately 0.2 hectares
(25%) is softstanding with the remainder comprising hardstanding. The site formerly
accommodated light industrial development and, while the above-ground buildings have been
demolished, the surface hardstand and sub-surface drainage is extant. The utility survey indicates
multiple surface water drainage connections from the site to an existing surface water sewer at
Davitt Road, which increases in size from 300mm-diameter to 375mm-diameter as it passes the
site.

Local Hydrology – River Camac
The River Camac was viewed from a number of locations in the vicinity of the St. James’s Hospital
campus. It flows in an engineered concrete lined channel c. 5-10m wide with concrete lined banks.
At the time of the visits (June and July 2015) the flow was observed to be c. 0.1 – 0.3m deep with a
steady low-moderate flow.
Dublin City Council monitor water level in the River Camac at Lady’s Lane Station, Kilmainham c.
350m upstream of the proposed new children’s hospital. The water levels recorded at the station
indicate a flashy river that responds quickly to rainfall which is related to the abundance of low
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permeability ground cover in the area and potential storm water drainage into the river (see Figure
8.4). The water levels do not subside quickly after cessation of rainfall indicating there is a
component of baseflow to the river probably from the upstream catchment area. The very low level
flows observed during June 2014 and May 2015 suggest that the source of this baseflow has a
limited storage which can become depleted within weeks. The river is not considered to be tidal in
the vicinity of the site.
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Rainfall recorded at Phoenix Park

Water level in the River Camac

Figure 8.4: Water Levels in River Camac (orange) with Rainfall (blue) (Arup,
Appendix 8.1)
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Based on the information reviewed, in the vicinity of St. James’s Hospital campus the River Camac
is underlain by silt/clay over gravel and then boulder clay beneath the invert of the River Camac.
The gravel is seen to thicken towards the River Liffey. Approximately 500m upstream of the new
children’s hospital site and 25m north of the River Camac, sandy gravelly silt has been proved to a
depth of 8.3mOD. This is underlain by an unproved thickness of gravel which was encountered to
6.9mOD. A further 200m upstream gravel has been proved to 8mOD which overlies c. 6m of
boulder clay and bedrock was proven at .c 2moD. Based on the information reviewed it is likely that
in the vicinity of the St. James’s Hospital campus the River Camac is underlain by approximately
1m of silt or gravel which is in turn underlain by >5m of boulder clay to the bedrock of the Lucan
Formation. Further details on local geology are presented below.

8.1.3.5

Regional Soils and Geology

The regional geology is presented in the Soils and Geology Chapter, Section 7.1.3.5. The general
lithological/geological sequence of the overburden within the Dublin area comprises the following
units:

Table 8.2: Geological Strata in the Dublin Region
Superficial Deposits
Made Ground
Estuarine/alluvial clays and silts
Estuarine/alluvial gravels and sands
Glaciomarine clays, silts and sands
Glacial gravels and sands
Glacial Till (drift)
Bedrock
Limestone, Lucan Formation (Calp)
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Made ground, concrete and tarmac covers the majority of central Dublin as a result of development
through the years. The thickness and composition of the made ground varies across the city.

Dublin Boulder Clay
The dominant subsoil type in the region are glacial deposits comprising Limestone Till which is
known as Dublin Boulder Clay. This till resulted from glaciations which covered the region during
the Plesitocene and Quaternary periods. It is known that the ice thickness in Dublin was c. 1km.
The grinding action of this ice sheet as it eroded the underlying limestone and shale, together with
the loading effect resulted in the formation of a very dense/hard low-permeability deposit with
pockets or lenses of course gravel (Long et al, 2012). The lenses are generally less than 2m wide
and less than 0.5m thick. They are generally self-draining within 24hrs and have poor
interconnectivity. The gravel lenses are very well consolidated at depths and are considered to act
as part of the bolder clay in general rather than as unconsolidated material.
The Dublin Boulder Clay has been extensively studied and there are many publications describing
its properties. Additionally there are numerous examples of deep excavations (up to 25m) and
constructions within the Dublin Boulder Clay (e.g. Dublin Port Tunnel, Trinity College Library and
Leinster House). Data and case history from these sites has shown that the behaviour of the walls
in Dublin Boulder Clay is very ridged due to the inherent natural strength and stiffness of the
material and the slow dissipation of excavation-induced depressed pore pressure or suctions (Long
et al, 2012).

Glacial and alluvial gravels and sands
Local withdrawal and recedence of the ice sheet led to the formation of fluvioglacial sediments
(gravel and sand lenses) and glaciomarine sediments (stiff/firm laminated clays, silts and sands).
The glacial deposits can exhibit significant lateral and vertical variations in grain size distribution
over short distances.
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Glacial and postglacial terrace sands and gravels are present in a west-east trending buried deep
channel which has cut down into the Dublin Boulder Clay and generally follows the line of the River
Liffey. In the vicinity of St. James’s Hospital campus the deep channel is located slightly to the
south of the River Liffey, indicating that the modern river channel and the buried channel can be
offset. Based on the Geological Survey of Ireland (GSI) geophysical maps showing the depth to
bedrock the base of the channel near Heuston Station (c. 1km north-east of St. James’s Hospital
campus) is likely to be up to 45m below ground level. Gravels have been recorded in the channel
overlaying the Lucan Formation.

Limestone Bedrock (Lucan Formation)
The bedrock of the greater Dublin region consists of Carboniferous Impure Limestone which is part
of the Lucan Formation. The limestone is colloquially known as Calp and is estimated to be up to
800m thick. The homogenous sequence has been described as dark grey to black limestone and
shale. The homogenous sequence consists of dark grey massive limestones, shaley limestones
and massive mudstones. The average bed thickness is less than 1 metre, but these normally thinbedded lithologies can reach thicknesses of 2m or more.

8.1.3.6

Regional Hydrogeology

The primary Groundwater Body (GWB) in the region is the Dublin Urban GWB the extent of which
is illustrated on Figure 8.5. The glacial and postglacial sands and gravels in the valley of the River
Liffey are also water bearing. The GSI have not classified the sands and gravels in the vicinity of St.
James’s Hospital campus as being either a locally or regionally important aquifer probably due to
their limited resource potential and/or extent.
2

The Dublin Urban GWB covers some 470km and includes most of Dublin City to the eastern
seaboard and extends west to include parts of Kildare and Meath. In addition to the Carboniferous
limestones and shales, there are also some sandstones present. The bedrock aquifer is a fracture
system i.e. it is dominated by secondary (fracture or fissure) flow with very little to no flow within the
matrix i.e. the bedrock is largely impermeable. The limestone aquifer has low storage capacity in
the order of 1 – 2%.
The Dublin Urban GWB comprises:


LI: Locally important aquifer, moderately productive only in local zones, and;



PI: Poor aquifer, generally unproductive except for local zones.
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Figure 8.5: Extent of the Dublin Urban Groundwater Body (GSI)

The Lucan Formation in the vicinity of St. James’s Hospital campus is classified as a LI aquifer. In
2
general, permeability in the Lucan Formation is low (1-10m /day) (Creighton et al). Fracture flow
dominates and there is a distinct reduction in permeability with depth. Packer tests show
permeabilities reduce an order of magnitude for each five metres of depth in the limestone
(Aspinwall & Company, 1979).

Groundwater Recharge
Dublin City is generally made up of a cement and tarmacked impermeable cap which limits
recharge to the bedrock. The only open areas where recharge may occur are at parks, squares and
gardens. It is conservatively estimated that 10% of the city area is available for recharge. Some
recharge occurs from leaking sewers, mains and storm drains. Elsewhere diffuse recharge will
occur via rainfall percolating through the subsoil. The proportion of the effective rainfall that
recharges the aquifer is largely determined by the thickness and permeability of the soil and
subsoil, and by the slope. Due to the generally low permeability of the aquifers within the Dublin
Urban GWB, a high proportion of the recharge will run off and discharge rapidly to surface
watercourses via the upper layers of the aquifer, effectively reducing further the available
groundwater recharge to the aquifer.
Based on the GSI website the effective rainfall in the vicinity of St. James’s Hospital campus is
340mm/year. Recharge to the aquifer can only occur where rainfall can percolate through any
subsoil to the aquifer. Due to the significant coverage of hardstanding in the Dublin area
opportunities for recharge in the wider areas around St. James’s Hospital campus are limited to
open spaces such as parks and gardens. However, any water which percolates through the subsoil
is likely to be perched on the significant thickness of Dublin Boulder Clay and consequently it is
likely that recharge to the Lucan Formation is minimal to insignificant in the area of St. James’s
Hospital campus. The GSI have designated that the recharge coefficient in the immediate area of
the St. James’s Hospital campus as 20%. Based on the GSI’s Recharge Model the total recharge
would be equivalent to approximately 68mm/year. Leaking sewers, storm drains and mains may
also contribute to aquifer recharge. Recharge to the greater Dublin Urban GWB is possible where
the Dublin Boulder Clay is thinner towards Crumlin and Drimnagh.

Regional Flow Direction & Discharge
The regional groundwater flow direction within the Dublin Urban GWB is in a general eastwards
direction where it discharges directly into Dublin Bay and the Irish Sea. The Dublin Urban GWB
discharges to the gravels which overlie the bedrock in places and also to the rivers in the region
where they are in hydraulic connectivity with the bedrock or gravels. Dry Weather Flows vary (0.01
2
to 3 l/s/km ) but typical values are quite low and the GSI conclude that the base flow from the
Dublin Urban GWB are not large (Geological Survey of Ireland’s Dublin Urban Groundwater Body
Report). Groundwater flow direction will also be locally influenced by rivers with a component of
flow to the river in the area surrounding the main river channels.
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Groundwater Vulnerability
Vulnerability mapping of the study area have been published by the GSI and ranges from extreme
to low. Vulnerability ratings are related to a function of overburden thickness and permeability which
might offer a degree of protection and/or attenuation to the underlying aquifer from surface activities
and pollution. A rating of extreme indicates a very thin overburden depth or highly permeable strata
such as gravels. A rating of low indicates a thick overburden depth (<10m) of low permeability
strata such as clay or glacial till.

Groundwater Status
An assessment carried out under the Water Framework Directive has concluded that the
groundwater within the Dublin Urban GWB is presently of “Good status”. The objective to the end of
2015 is to protect the “Good status” by recognizing that the quality of the groundwater in the Dublin
Urban GWB is at risk due to point and diffuse sources of pollution which are normally found in an
urban environment such as contaminated land and leaking sewer networks.

Groundwater Abstractions and Users
As part of the Groundwater Feasibility Study a search has been undertaken of potential abstraction
in the vicinity of the new children’s hospital site. The search has reviewed the information available
on the public register from:


The GSI website;



The list of abstractions held by the local authority (Dublin City Council); and



The 2010 EIS for the Dart Underground.

The locations of the abstractions located in the vicinity of the site are shown on Drawing 1 Appendix
8.1 and a summary of the use and abstraction rate (where known) for the borehole located within
3km of St. James’s Hospital campus is detailed in the Feasibility Report.
The closest abstraction to the site is the Cooperage Well located at Guinness’s St. James’s Gate
Brewery approximately 940m northeast of St. James’s Hospital campus. It is understood from
Diageo who operate the brewery that the well is located within the Export Warehouse and was
constructed over three phases between 1880 and 1903. Given its vintage and significance it is of
cultural/heritage importance as detailed in the next subsection.
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The well construction, which comprises a c.3m diameter open well, was dug in 1880 to 17.07 m
below ground level (bgl). In 1902 a 292 mm diameter tube was driven into the base of the well to
increase yield. In 1903 a 762 mm diameter tube was driven to a depth of 35.36mbgl where it met
refusal then a borehole with a diameter of 660 mm was then drilled in the base of the well to a
depth of 56.99 mbgl. It is understood that the well is installed in gravels up to 24mbgl and then in
the Lucan Formation.
Diageo state that the well has been in operation since 1880 with the exception of a period between
3
2005 and 2012 when operation was ceased. Abstraction rates of between 62.5m /hr and
3
3
312.5m /hr have been recorded. During operation sustainable yields of 190 m /hr were sustained
3
over 6 to 8 consecutive months. In December 2014 the well was abstracting 100m /day with plans
3
to increase this rate to 280m /day over the following 12 months.
It is reported by Diageo that the water is abstracted and treated for high alkalinity through prefiltering, reverse osmosis and pH correction, prior to use. The abstracted water is currently being
used as process water for the Diageo brewery but is not used in the brewing process.

Designated Sites, Groundwater Dependent Terrestrial Ecosystems and Licensed
Sites
There are no known protected groundwater dependant ecosystems within the study area.
The GSI Geological Heritage database notes that there was a historic lead mine in Kilmainham.
Following consultation with the GSI it is understood that the exact location of this site is unknown
and it is unlikely to be at the project site.
The GSI have conducted an audit of geological heritage sites in Dublin City which has identified
three sites in the vicinity of St. James’s Hospital campus. These include:
1.

Guinness Wells: This site comprises two borehole wells dug within the Guinness
Brewery complex. For historical, technical and cultural importance, the wells within
Dublin City are unusual. This is a County Geological Site (CGS) under the IGH16
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Hydrogeology theme. This probably includes the well described above and possibly an
additional well (unknown).
2.

Phoenix Park: This site forms an extensive, 707 hectare natural landscape within the
confines of Dublin City. The complexity of the site in terms of its glacial form and the
manipulation of this is unusual. This is a CGS recommended as a Geological Natural
Heritage Area (NHA) under the IGH7 Quaternary, IGH14 Fluvial & Lacustrine and IGH16
Hydrogeology themes.

3.

River Poddle: A river which flows northwards through Dublin City; most of its course is
diverted underground. The site is important owing to the channelisation and in the lore
associated with the Poddle. This is a County Geological Site (CGS) under the IGH14
Fluvial & Lacustrine theme.

The Phoenix Park site is situated remote from the project site and not considered as a receptor for
hydrogeological/hydrological impacts.
The River Poddle is completely channalised for the lower stretch and is located in a catchment that
is largely outside the site. Therefore, it is not considered as a receptor for the current proposal.
There is one site within 3km of the St. James’s Hospital campus which holds an Industrial
Emissions Licence (Ref P0301-03) from the Environmental Protection Agency. The license is held
by Diageo for the St James’s Gate Brewery (Guinness) which is located c.600m northeast of the St.
James’s Hospital campus.

8.1.3.7

Local Geology - Soils

Comprehensive details on the regional/local soils and geology are detailed in Chapter 7 and the
associated site investigation reports. Relevant information on local soils and geology is summarised
below.
The site-specific site investigations have proven the made ground, Dublin Boulder Clay and Lucan
Formation. Extensive testing and characterisation of the boulder clay in terms of geotechnical
properties was carried out during the 2014 investigations and assessments (see Appendix 7.2). A
summary of the soils encountered is detailed in Table 8.3.

Table 8.3: Site Geological Summary
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Typical
Depth
Proven
(mbgl)

Geological
Unit/Strata

General Description

0 - 3.6

Made Ground

Topsoil, tarmac, concrete overlying gravel fill/hardcore or sandy gravelly CLAY
with low cobble content, occasional pieces of cinders, brick and/or concrete.
The majority of the site is under tarmac or concrete which is impermeable. The
made ground is variable and can be considered unconsolidated with moderate
permeability. The made ground will contain some perched water as it sits on the
low permeability boulder clay.

1.4 - 2.7

Dublin Boulder
Clay 1 (Upper
Brown)

Brown or light brown sandy gravelly CLAY.
Clay gets more compact with depth. Some areas can be quite soft and will
contain some perched water.

2.7 - 5.5

Dublin Boulder
Clay 2 (Upper
Black)

Grey/dark grey and black sandy gravelly CLAY with occasional low cobble and
boulder contents.
Clay increases in strength, stiffness and compaction with depth. Permeability
also expected to be low except in areas with high gravel content. Gravel pockets
encountered in some locations.

9.5-14.8

Gravels (in north
of site)

Clayey sandy GRAVEL with low cobble content.
A number of gravel lenses of varying thickness were encountered within the
lower boulder clay. These lenses were up to a couple of meters thick. Standpipe
installation within the lenses were consistently dry. Permeability’s were as low
as consolidated clay (10-9) indicating very localised and isolate nature of the
lenses and high degree of compaction of the material Gravel layers were
generally underlain by boulder clay i.e. did not appear in connectivity with
boulder clay in the areas investigated.

5.5 - 19.3

Dublin Boulder
Clay 3 (Lower
Black)

Dark brownish grey or greyish brown and black sandy gravelly CLAY. Cobble
content varies low to high. Boulder content varies low to high.
Clay increases in strength, stiffness and compaction with depth. Permeability
also expected to be low except in areas with high gravel content. Gravel pockets
encountered in some locations.

Typical
Depth
Proven
(mbgl)

Geological
Unit/Strata

General Description

10.8 –
19.3

Calp Limestone
bedrock

Thinly to medium bedded, fine to medium grained LIMESTONE, partially
weathered, occasionally distinctly weathered, interbedded with very thin beds of
extremely weak to weak MUDSTONE. Occasional to frequent calcite veining.
Weathered zone was thin and generally less than 2m.

Made Ground
During the site investigations made ground was encountered at an average thickness of c. 1.5m
across the site and up to 6m in a small area in the northeast of the site in an area where the ground
level drops away steeply and so may have required greater infilling to maintain levels.
The material consisted of a gravelly fill (mixture of gravels, sands, silts and clays) with some minor
elements of waste material including red brick, concrete, timber, cinder, plastic, glass and other
mixed materials. The majority of the site is covered in tarmacked or paved areas including parking
and roads or buildings. There are very little green areas within the existing site and so recharge will
be limited/absent.
The made ground has been sampled and characterised to ensure appropriate management and
disposal during excavation. With the exception of one confirmed hotspot area and one potential
hotspot area contamination concentrations encountered across the site were generally within the
expected ranges for an inner-city site. Further details on contamination are included in Chapter 7.

Dublin Boulder Clay
In general the local subsoil consists of very stiff dark grey to black or brown sandy gravelly clay with
occasional cobbles and rare boulders. The sand within the clay is fine to coarse. The gravel within
the clay is subrounded to subangular fine to coarse and cobbles are subrounded to subangular.
The boulder clay thickness across the plateau area is generally around 10-15m and up to 19m in
places. In the vicinity of the northern boundary of the proposed new children’s hospital at Mount
Brown the Dublin Boulder Clay is recorded to be 5-7m thick.
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Occasional gravel or sand and gravel lenses are proven in the Dublin Boulder Clay described
generally as dark grey subrounded to subangular fine to coarse gravel are present on the new
children’s hospital site The thickness of the gravel or sand and gravel lenses varies from 0.1m to
5.30m. The gravel lenses are more common in the northern part of the new children’s hospital site.
No significant water was encountered in these lenses and permeability results from installations
-9
within the gravels were very low (c. 10 ) confirming that the gravels are isolated and very
compacted. Boulders of between 100mm and 400mm were encountered during coring.
Three components of the Dublin Bolder Clay formations were encountered during the site
investigations namely; upper brown (UBrBC) to c.3.7mbgl, upper black (UBkBC) from c.2.om to
6.6m bgl and lower black (LBkBC) below UBkBC extending down to rock. The lower and upper
black bounder clays can be difficult to distinguish and can be considered in general to have similar
characteristics and behaviour.
The strength and stiffness of the Dublin Boulder Clay increased considerably with depth. The
particle size distribution (PSD) grading curves for the soils were typical of Dublin Boulder Clay
studies carried out previously (see Reference Section 7.1.10). The gravel content of the boulder
clay is high across the site which will increase its strength parameters. The high gravel content has
-7
-10
not impacted on measured permeability which remains low at 10 to 10 m/s. Some of the
permeability results recorded were higher than those reported elsewhere for Dublin Boulder Clay
which may be due to the higher gravel content in the local Dublin Boulder Clay. However, the site
specific permeability tests still indicate that the clays are moderate-low permeability to
impermeable.
The base of the Dublin Boulder Clay was not reached in the boreholes at the Children’s Research
and Innovation Centre site. Boreholes extended to c. -4moD and we finished within the very stiff
lower black Dublin Boulder Clay.

8.1.3.8

Local Geology - Bedrock

Within the site the bedrock is completely covered by an extensive blanket of boulder clay and made
ground. The borehole drilling programme and geophysical survey have indicated a depth to rock of
between 10 and 18m below ground level (10 - 0mOD). The depth to rock is shallower in the north of
the site where the ground level falls away steeply from plateau to Mount Brown.
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Based on the rock cores recovered during the 2014 site investigation the Lucan Formation is
recorded as medium to strong and thin to medium bedded dark grey fine to medium grained
limestone. The strength of the limestone increases with depth.
Borehole logs from the 100 series cored boreholes indicate that the weathered Lucan Formation on
the site is approximately 0.8-2.5 m thick. The weathered zone was noted during the drilling of
MW01- MW05 and FS01/15 and FS02/15 by an increase in drilling rate suggesting that the rock is
relatively softer. Calcite veins are occasionally to frequently present. In some borehole the
limestone is interbedded with widely spaced, very thin beds of weak dark grey mudstone or brown
sandy gravelly clay.
Geophysical surveys were undertaken in deeper bedrock wells. Downhole CCTV survey showed
fractures within the boreholes, most of which appear to be very tight to partially open and subhorizontal in orientation. Fractures were encountered at 36mbgl approximately 0.2 m in length with
an aperture of approximately 0.02 m. Occasional sub-horizontal and sub-vertical thin calcite veins
and minor pyrite beds are also visible.
The natural gamma signal obtained during the geophysics survey for the Lucan Formation in the
deep borehole in the south of the site (FS02) is marked by a fluctuating signal of highs and low
which probably reflects the shaley and clay mineral rich interbeds. The resistivity log was
undertaken to locate any significant changes in lithology or fracture zone in the Lucan Formation. In
general the resistivity signal is seen to increase where the gamma signal decreases. This infers that
the higher resistivity strata are low in clay mineral which in the Lucan Formation is likely to comprise
the limestone. In general the resistivity signal and the gamma signal demonstrate the highly
variable and interbedded nature of the Lucan Formation comprising many medium to thick beds
(0.2m to 2m) of limestone and mudstone or muddy limestone.

8.1.3.9

Local Hydrogeology

Site investigations, assessments and monitoring have characterised the local hydrogeological
regime of the St. James’s Hospital campus (see Appendix 7.1 and 8.1 for associated reports). Their
main geological strata and their hydrogeological properties are summarised in Table 8.3 and crosssections are presented in Figures 8.7 and 8.8.

Overburden – Made Ground and Dublin Boulder Clays
The made ground which covers the site and wider area is of variable thickness, composition and
-4
consolidation. It can generally be considered as moderately permeable (c.10 m/s) and the degree
of recharge to the made strata will be dependent on the ground surface (i.e. concrete will allow little
percolation). Any water within the made ground is likely to be perched on top of the underlying
boulder clays and is likely to be hydraulically isolated vertically and horizontally.
A substantial amount of data has been collected from the overburden deposits at the site in terms
of geotechnical properties, permeability’s and distribution. The bolder clays generally exhibited very
-7
-9
low permeability in the order of 1x10 to 1x10 m/s or lower which is in line with reported findings
elsewhere for the same unit. The glacial bolder clay will tend to act as an aquitard or aquiclude
between the other more permeable formations including the limestone bedrock. The glacial boulder
clay will also act as a confining layer where the groundwater head in an underlying more permeable
bedrock aquifer is above the base of the boulder clay layer.
The lenses/layers of sands and gravels found within the overburden are thin and in situ
-9
permeability tests have reported values of c. 10 m/s. The gravels were highly compacted during
their deposition which has resulted in permeability values akin to the surrounding clays. It is
possible that some areas of increased permeability may be present where the gravel lenses are
larger or where they are closer to the bedrock.
Intergranular groundwater flow will primarily dominate in the overburden deposits with flow rates
expected to be extremely low. There is no identifiable pattern or gradient of the water levels
measured from the monitoring installations within the boulder clay. The water levels recorded
represent the water table in the immediate vicinity of the monitoring installation. Some water can be
expected at the interface of the made ground, upper boulder clay and the lower boulder clay within
1-3m of ground level. This water is perched and can be considered to the relatively isolated
vertically and horizontally.
Data from monitoring installations (vibrating wire piezometers and standpipes) have reported little
variation over the monitoring period. Data from the overburden installations recorded during recent
pump tests have reported no obvious changes in water levels during or following the pumping in the
bedrock wells with the exception of BH201 located in the southern car park. This confirms that the
boulder clay is essentially impermeable and contains some shallow perched water which is not in
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hydraulic connectivity. The small deviation in BH201 suggests a localised zone of increased
permeability related to the higher gravel content within the boulder clay in that immediate area.

Local Groundwater Vulnerability
Based on the GSI mapping the aquifer vulnerability beneath the new children’s hospital site and the
Family Accommodation Unit site is designated as moderate with the exception of a small portion to
the south west of the site which is designated high. Site investigations have shown that a
designation of low is more appropriate for the majority of the project sites (new children’s hospital,
Family Accommodation Unit and Children’s Research and Innovation Centre) with moderate to high
in the northern part of the site adjacent to Mount Brown where the overburden is thinner.

Local Groundwater Recharge
Given the low permeability cap comprising the concreted ground surface and Dublin Boulder Clay
overburden; it is considered that the recharge to the aquifer is likely to originate remote from the St.
James’s Hospital campus in areas where the boulder clay thins or is absent. Recharge to the
limestone aquifer will likely occur to the south west in the region extending through Crumlin (0.5km
distant) and Drimnagh (1km distant) and extending outwards. In that part of Dublin the subsoil
becomes significantly thinner and depth to rock lessens, therefore, increasing recharge potential.

Limestone Bedrock Aquifer
Based on the results of the site investigation and follow on assessment the Lucan Formation is
considered to be groundwater bearing. Geophysical logging identified fractures at 36mbgl
approximately 0.2 m in length with an aperture of approximately 0.02 m. The fractures
corresponded with small water strikes observed in the field. The fluid logging conducted under
pumped conditions generally indicated flow into the surveyed wells (FS01 and FS02) from the base
of the well casing and -37mOD at FS01 and -66mOD in FS02. Small inflows were recorded at a
number of depths and the results indicate that flow into the borehole appears to be generally diffuse
along numerous fractures rather than discrete zones (see Appendix 8.1 for further details and
geophysical logs).

Local Groundwater Levels and Flow Direction
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Groundwater level monitoring of the Lucan Formation has been carried out at the new children’s
hospital, Family Accommodation Unit and Children’s Research and Innovation Centre sites since
June 2015 using both manual measurements and automatic logging transducers. Details of all
water level measurements from the bedrock and overburden wells are included in Appendix 7.1.
Groundwater levels from the bedrock wells have been used to produce a water level contour
illustration as shown on Figure 8.6.
From the static water level monitoring, the groundwater potentiometric surface is observed at
c.18.0mOD in the south of the site and 6.8mOD in the north of the site. These levels indicate that
the limestone aquifer is confined or semi-confined beneath the site. There is a steeping of the
groundwater gradient across the north of the site. In the absence of any evidence for a change in
the nature and structure of the limestone aquifer from the extensive geophysical surveys, drilling
programmes and from the interaction of water levels during the pumping tests, this steeping of the
groundwater gradient to the northeast is taken to reflect the discharging of groundwater within the
limestone bedrock into the overlying alluvial gravels in the nearby River Liffey (Figure 8.7). The
section line for this figure is in the direction of groundwater flow i.e. southwest to northeast.
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Figure 8.6: Water Level Contours, June 2015
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Figure 8.7: Conceptual Model (Arup, Appendix 8.1)

The groundwater level data also indicates that the water table in the bedrock is elevated above the
River Camac and given the thickness of the boulder clay underlying the River Camac it suggests
that the Lucan Formation is also confined underneath the river (Figure 8.8).

Figure 8.8: Hydrogeological Cross Section (Arup, Appendix 8.1)
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The groundwater flow direction is generally towards the east-northeast with a more northerly flow
observed in the north of the new children’s hospital and Family accommodation Unit site. The
groundwater flow direction is illustrated in Figure 8.6. Based on long term monitoring of boreholes
in the Lucan Formation the seasonal variation in water levels from summer to winter is expected to
be in the region of +0.5m.
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Local Groundwater Yields, Quality & Groundwater Supply Feasibility
A series of aquifer yield tests were carried out on site during June and July 2015. The tests
comprised step tests and short constant rate tests as part of the groundwater feasibility study
reported in detail in Appendix 8.1.
Water levels fell rapidly in the earlier times during the testing but the rate that they decreased
diminished during the test. The monitoring well network showed there is connectivity across the
new children’s hospital and Family Accommodation Unit site with a small drop in water noted in the
northern most monitoring wells and a larger (7m) reduction in the southern monitoring wells during
the short constant rate test.
Aquifer properties calculated from the results of the pump tests reported Transmissivity values in
2
the order of 6.8m /day which fall within the expected range of expected values reported in other
studies of the Lucan Formation. The values for storage coefficient were generally within expected
ranges and were highly variable reflecting the fractures nature and spatial variation within the
aquifer.
Water quality was assessed during the pump tests through well head measurements and samples
which were analysed at accredited laboratories. Water quality indicator parameters remained
generally stable during the tests. Based on the results of comparison of laboratory results and
Drinking Water Regulation limits the groundwater quality beneath the new children’s hospital site is
considered to be good with only minor exceedances for iron and manganese. The water quality in
the south of the new children’s hospital site appears to be slightly better when compared to the
northern borehole where electrical conductivity is c. 15% higher.
The feasibility study concluded that the Lucan Formation could support a groundwater abstraction
with minimal impact on the local groundwater receptors. Further testing is required to assess the
sustainability, long term water quality and to allow suitable design for abstraction and treatment
systems.

8.1.3.10 Type of Hydrogeological Environment
A summary of the site hydrogeological regime as illustrated on Figures 8.7 and 8.8 is outlined thus:


The St. James’s Hospital Campus and surrounding area are covered with predominantly
impermeable, paved surfaces below which is made ground comprising gravelly fill with
an average thickness of c.1.5m.



Beneath the made ground is a significant thickness (generally greater than 10m) of low
permeability Dublin Boulder Clay.



The boulder clay contains pockets/lenses of gavels that are isolated and highly
compacted.



The underlying Lucan Formation is a moderate aquifer with only local importance which
is a fracture flow system.



The new children’s hospital is not located in an area of recharge or discharge and the
aquifer is under confined conditions beneath the site with groundwater pressure levels
varying between approximately 18 to 7m OD across the site.



The River Camac located immediately north of the new children’s hospital site is not in
continuity with the aquifer beneath the site



Groundwater flow beneath the site is primarily towards the River Liffey and Dublin Bay.

The type of Geological Environment as per the IGI Guidelines is Type A - Passive geological
/hydrogeological environments.

8.1.4

Characteristics of the Proposed Development

There are a number of elements associated with both the construction and operation of the proposed
development which have the potential to impact on the environment with respect to hydrogeology and
hydrology.
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Table 8.4: Site Activities
Phase

Activity
Enabling
Works

Construction

Earthworks:
Excavation
of Superficial
Deposits

Description
Demolition of existing buildings and foundations, diversion and decommissioning of
existing utilities and removal of hard surfacing from the site (new children’s hospital and
Children’s Research and Innovation Centre).
Removal of significant volumes (c. 413,000m3 in total) of overburden (above and below
water table) to allow subsurface structures including a large basement at the new
children’s hospital and Family Accommodation Unit Site, associated services (Incl. the
Drimnagh sewer, services) and a smaller basement at Children’s Research and
Innovation Centre.

Earthworks:
Excavation
of Bedrock

Removal of a small volume (c. 1,250m3 in total) of bedrock in some isolated areas in the
south of the new children’s hospital site to allow basement construction. Excavation of
rock will be c.1m deep into rock and will likely constitute the upper weathered zone only.

Lowering the
Water Table

Lowering of water table through drainage (excavation) and active pumping when
excavation close to bedrock to reduce amount of groundwater entering the excavation.

Storage of
hazardous
Material

Fuel and chemical storage during construction both at the St. James’s Hospital Campus
sites and the Davitt Road construction compound.

Discharge to
Ground

Run-off percolating to ground at the St, James’s Hospital Campus sites and Davitt Road
site.

Discharge to
Foul Sewer

Dirty water from within the excavation area will require discharge to the foul drainage
network to allow safe working within the excavation.

Infilling

A degree of fill will be required during the works which will include the importation of
concrete and aggregate fill.

Discharge to
Surface
Water

Control of groundwater will be required for a short period when the excavation is at its
deepest and approaches rock head (i.e. within c. 2-3m). Groundwater will be kept out of
the excavation through pumping deeper wells and the “clean” groundwater will be
discharged to the Storm Water Network.

Construction and operation
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Construction
of subsurface
structures
Construction
of subsurface
structures
Infilling

Operation

Drainage
Works
Storage of
hazardous
Material
Discharge to
Surface
Water
Discharge to
Foul Sewer
Lowering the
Bedrock
Aquifer

Construction of a perimeter secant pile wall around the new children’s hospital site to a
depth of circa 20m bgl and the Children’s Research and Innovation Centre to a depth of
c. 8 – 10m bgl. Construction of hydrostatic ground anchors associated with the
basement and secant pile wall.
2

Construction of a large basement (c.30,000m ) of up to 2/3 levels at the new children’s
2
hospital and a smaller single storey basement/lower ground floor (c.1,300m ) in the
Children’s Research and Innovation Centre building.
A degree of fill will be required during the works which will include the importation of
concrete and fill.
Altering of groundwater table by drainage, dry moat construction, basement construction
and perimeter secant pile wall.
Fuel, chemical and radioactive material storage during operation.

Effluent (storm water) to be discharged during operation.
Effluent (waste water) to be discharged to the municipal sewer and Ringsend WWTP
Lowering the water table through pumping of a groundwater supply well to supply the
new children's hospital incl. the Family Accommodation Unit.

As outlined in Table 8.4, the construction phase holds the greatest number of activities which could
potentially impact on the hydrogeological and hydrological environments. These activities primarily
pertain to the basements and retaining walls which are proposed for the new children’s hospital and
Children’s Research and Innovation Centre sites. There are no groundworks proposed for the
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Davitt Road compound site with the exception of possibly some site clearance, tidy up and muck
shifting (repositioning of soil berm currently on site). The Davitt Road site will be reinstated
following completion of the construction phase.
The construction phase is anticipated to take c. 4 no. years to complete for the new children’s
hospital site. An outline of the works is as follows (some of which will be carried out in parallel):


Site Clearance, Demolitions and Enabling Works



Services and utility diversions



Construction of secant pile wall



Excavation of Basement



Construction of Basement



Construction of Superstructure



Completion of services and external landscaped areas

The construction of the Children’s Research and Innovation Centre building will be relatively short
taking c. 12-15 months to complete. The Design and the outline Construction Management Plan
have been formulated to minimise potential impacts on the Hydrogeological and Hydrological
environments and further details are included in the outline Construction Management Plan which
accompanies the EIS.

Proposed Drainage and Landscaping
The site of the new children’s hospital and the Family Accommodation Unit comprises
approximately 4.85 hectares. Together with some adjoining marginal areas of the St. James’s
Hospital campus, the catchment of the proposed surface water drainage system comprises 4.97
hectares; of this, 0.15 hectares (3%) is proposed to comprise softstanding (grass, trees, bushes,
etc.) and the remaining 4.82 hectares (97%) is proposed to comprise hardstanding (roofs, roads,
carparks, etc.). However, approximately 2.0 hectares of roof will comprise “green roof” landscaped
areas, with range of soil depths. In accordance with Construction Industry Research and
Information Association Report C644 Building Greener (Construction Industry Research and
Information Association, 2007), green roofs provide interception of rainfall, reducing the rate and
volume of rainfall runoff. Surface water runoff from the proposed development will be collected and
attenuated to Greenfield runoff rates, in accordance with the Greater Dublin Strategic Drainage
Study and DCC requirements.
All surface water drainage from the site of the new children’s hospital and the Family
Accommodation Unit will discharge to the surface water sewer at Mount Brown Road, which
discharges to the River Camac. Compared to the existing scenario, this will remove surface water
from the Brookfield Road combined/foul sewer and the Drimnagh Sewer combined/foul pipeline.
Although the proposals will increase the area draining to the River Camac, the attenuation of all the
runoff from the site will result in a decrease in peak flow to the River Camac.
The site of the Children’s Research and Innovation Centre comprises approximately 0.14 hectares.
Following the proposed development, this area will remain in hardstand (roofs, paths, paved areas).
However, the roof of the Children’s Research and Innovation Centre will incorporate a “green roof”.
In accordance with Construction Industry Research and Information Association Report C644
Building Greener (Construction Industry Research and Information Association, 2007), green roofs
provide interception of rainfall, reducing the rate and volume of rainfall runoff. Surface water runoff
from the proposed development will be collected and attenuated to greenfield runoff rates, in
accordance with the Greater Dublin Strategic Drainage Study and DCC requirements. Discharge
will be made to the existing combined drain on site, which discharges to the public sewer at
James’s Street. A spur pipe will be provided to facilitate connection to possible future dedicated
surface water sewer at James’s Street.
The site at Davitt Road comprises approximately 0.8 hectares for the proposed construction
compound, of which approximately 0.2 hectares (25%) is softstanding with the remainder
comprising hardstanding. The site formerly accommodated light industrial development and, while
the above-ground buildings have been demolished, the surface hardstand and sub-surface
drainage is extant. Surface water runoff drains to the existing surface water sewer at Davitt Road. It
is not proposed to construct any additional hardstand in this area and so no change to the existing
runoff characteristics is expected. The existing drainage paths will also be maintained. Following
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completion of the proposed works at the St. James’s Hospital campus site, the Davitt Road site will
be vacated.

8.1.5

Potential Impact of the Proposed Development

In line with EIS guidance, each potential impact for the development should be described in terms of its
Quality, Significance and Duration.
The potential impacts, mitigation measures and resulting residual impacts have been combined in a Detailed
Assessment Table presented in Section 8.1.7.

8.1.5.1

Construction Phase

The potential impacts for the project identified from the Detailed Assessment are outlined in Tables
8.5 and 8.6. This impacts also relate to and interact with other chapters within the EIS specifically:


Chapter 7 – Soils and Geology



Chapter 9 – Flora and Fauna



Chapter 10 – Waste Management



Chapter 11- Noise and Vibration



Chapter 17 – Material Assets

Specific interactions are listed below, further detail is provided in the relevant chapters and in
Chapter 18 Interaction of the Foregoing.

Interactions – General Points


Excavated and stripped soil can be disturbed and eroded by site vehicles during the
construction. Rainfall and wind can also impact on non-vegetated/uncovered areas
within the excavation or where soil is stockpiled. This can lead to run-off with high
suspended solid content which can impact on water bodies including the River Camac,
River Liffey and Dublin Bay. The potential risk from this indirect impact to water bodies
and/or habitats from contaminated water would depend on the magnitude and duration
of any water quality impact.



Lowering of the bedrock potentiometric surface through localised pumping will be
required to excavate very localised areas of the basement and to maintain dry working
conditions in the excavation (particularly when getting close to the bedrock). Pumped
water will require discharge offsite.



The removal of boulder clay from the ground could, without the adoption of appropriate
control measures, lead to some ground movement in the immediate surrounds of the
excavation with an associated risk of settlement and damage to buildings in the
immediate area. To address this, the secant pile retaining wall has been designed based
on site specific information to reduce the risk of any settlement to within acceptable
levels. The details of the retaining wall design are included in the outline Construction
Management Plan document which accompanies this EIS.



The basement construction will require the diversion of existing services including a
public sewer (the Drimnagh Sewer) as well as services for St. James’s Hospital campus.
This is discussed further in Chapter 17, Material Assets.
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Potential Hydrogeological Impacts - Construction Phase
The potential impacts to groundwater water during the construction phase are associated with
altering the hydrogeological regime in terms of flows or quality.
The theoretical potential impacts are highlighted below with proposed mitigation measures and
predicted impacts detailed in the subsequent sections.

Potential Impacts on Quality
As with all large construction projects there is potential for water (rainfall and/or groundwater) to
become contaminated with pollutants associated with construction activity. Contaminated water
which arises from construction sites can pose a significant short-term risk to groundwater quality for
the duration of the construction if contaminated water is allowed percolate to the aquifer. The
potential main contaminants include:
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Suspended solids (muddy water with increase turbidity) – arising from excavation and
ground disturbance;



Cement/concrete (increase turbidity and pH) – arising from construction materials;



Hydrocarbons (ecotoxic) – accidental spillages from construction plant or onsite storage;



Wastewater (nutrient and microbial rich) – arising from poor on-site toilet and
washrooms.

Potential Impacts on Flows - Structures
Subsurface structures have the potential to impact on groundwater flow regimes if they are built in
the aquifer’s flow path. Theoretically, groundwater mounding can occur where large impermeable
structures are placed perpendicular to groundwater flow paths.
In the case of the new children’s hospital, the Family Accommodation Unit and the Children’s
Research and Innovation Centre site the basement and retaining walls will be based within the
Dublin Boulder Clay with the exception of isolated and small portions of the wall and basement of
the new children’s hospital which will be founded in the top of the limestone.

Potential Impacts on Flows – Drainage and Bedrock Water Control
The removal of subsoil can reduce local groundwater levels. When subsoil or rock is removed the
water table can naturally lower and find a new equilibrium below the new ground level. In the case
of the new children’s hospital and the Children’s Research and Innovation Centre sites any removal
of subsoil will be within the retaining walls and therefore the impact of lowering through draining will
be minimal.
Lowering of the bedrock potentiometric surface through localised pumping will be required to
excavate small localised areas of the basement and to maintain dry working conditions in the
excavation particularly when getting close to the bedrock. Pumping of bedrock wells creates a cone
of depression as the local groundwater regime is altered with natural flow paths diverting towards
the well. This can lead to impact on local water bodies and groundwater dependent ecosystems if
the cone of depression extends to the receptors. Groundwater abstraction can also lead to changes
in pore water pressures and potential settlement in unconsolidated sediments for large water
abstractions.
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Potential Hydrological Impacts - Construction Phase
The potential impacts to surface water during the construction phase are associated with
discharges to the receiving watercourses from the new children’s hospital sites which may impact
on quality or flow.
The theoretical potential impacts are highlighted below with proposed mitigation measures and
predicted impacts detailed in the subsequent sections.

Potential Impacts on Quality
As with all large construction projects there is potential for water (rainfall and/or groundwater) to
become contaminated with pollutants associated with construction activity. Contaminated water
which arises from construction sites can pose a significant short-term risk to surface water quality
for the duration of the construction if water is not properly contained and managed. The potential
main contaminants include:


Suspended solids (muddy water with increase turbidity) – arising from excavation and
ground disturbance;



Cement/concrete (increase turbidity and pH) – arising from construction materials;



Hydrocarbons (ecotoxic) – accidental spillages from construction plant or onsite storage;



Wastewater (nutrient and microbial rich) – arising from poor on-site toilet and
washrooms.

Water which has an increased suspended solid load in the form of silt particles is the most common
potential risk from construction sites. If highly turbid water enters a surface water body it can effect
water quality and the riverine ecology. Suspended solids are likely to occur in:


Water removed from within excavations as a result of rainfall and/or groundwater
seepage;



Vehicle wheel-wash water;



Runoff from exposed work areas, spoil heaps or certain material stores;



Cement wash-down areas.

The significance and duration of these potential impacts is dependent on the site management
practices implemented during construction. The potential impact on downstream receptors such as
the River Camac, River Liffey or Dublin Bay Designated Sites will largely be a function of the
magnitude and duration of any event on site.

Potential Impacts on Flows
Discharges of large volumes of water can impact on the flow regime of receiving waters (Incl.
storm/foul sewer or river) if the volume to be discharged is large relative to the receiving water flow
or capacity. Increased flows can impact on water quality and can also contribute to flooding in
downstream drainage networks have implications for waste water infrastructure if discharged to
combined systems (e.g. CSOs and wastewater treatment plant overloading).
Large groundwater abstraction in the form of dewatering can also impact on river flow if the cone of
depression from dewatering extends to nearby water bodies.

8.1.5.2

Operational Phase

Potential Hydrogeological Impacts - Operational
The potential impacts to groundwater water during the operational phase are associated with
altering the hydrogeological regime in terms of flows or quality.
The theoretical potential impacts are highlighted below with proposed mitigation measures and
predicted impacts detailed in the subsequent sections.

Potential Impacts on Quality
Groundwater quality can be impacted by surface activities if deleterious substances such as fuel oil,
leachate from waste or wastewater percolates to the aquifer. The magnitude of an impact on
groundwater quality is dependent on the duration, size and nature of any pollution event happening
on the surface and the vulnerability of the underlying aquifer to such an event.
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In the case of the new children’s hospital (inc the Family Accommodation Unit) and Children’s
Research and Innovation Centre site the groundwater vulnerability will be increased due to removal
of the protective subsoil layer. However, the basement construction will act as a protective barrier
and containment mechanism for any surface spills.

Potential Impacts on Flows
Subsurface structures have the potential to impact on groundwater flow regimes if they are built
across the aquifer’s flow path. Groundwater mounding can occur where large impermeable
structures are placed perpendicular to groundwater flow paths.
In the case of the new children’s hospital (incl. the Family Accommodation Unit) and the Children’s
Research and Innovation Centre site the basement and retaining walls will be mainly located within
the Dublin Boulder Clay. Some small portions of the wall and basement of the new children’s
hospital may be founded in the top of the limestone bedrock.
Long term pumping of groundwater for a potential potable supply has the potential alter the natural
groundwater flow regime and potentially impact on nearby groundwater receptors. In the case of
the new children’s hospital (incl. the Family Accommodation Unit and the Children’s Innovation and
Research Centre) the receptors identified include the River Camac, River Liffey, Grand Canal and
known and unknown abstraction wells. Groundwater abstraction creates a cone of depression and
should this area extend to the zones of influence of the receptors negative impacts can occur at the
receptor.
Abstraction of groundwater can lead to changes in pore water pressures and potential settlement in
unconsolidated sediments if the abstraction is large enough and if the unconsolidated sediments
are in direct hydraulic connectivity.

Potential Hydrological Impacts - Operational Phase
The potential theoretical impacts to surface water during the operational phase of the project are
associated with discharges to the receiving watercourses from the National Paediatric Hospital
Project sites which may impact on quality or flow.
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Run-off from developed sites which is not attenuated or treated can cause a number of impacts on
the hydrological environment:


Increased run-off volumes during periods of prolonged rainfall can contribute to flooding
downstream if water is not attenuated;



Increased volumes in combined sewage systems can result in CSOs which result in
untreated sewage cross-contaminating storm flows and ultimately discharging to
receiving rivers;



Run-off can be potentially contaminated with high level of suspended solids or
deleterious materials (as per the potential construction stage impacts).

The drainage systems proposed for the new children’s hospital site, the Family Accommodation
Unit site and the Children’s Innovation and Research Centre site will represent an improvement in
the current arrangements whereby the future system will reduce storm flow i.e. it will be attenuation
and will also include oil/water interceptors to reduce the risk from potential pollution incidents. In
Addition the Drimnagh sewer diversion works will remove the combined manholes which allow
CSOs to occur reducing the impact on the River Camac.

8.1.5.3

‘Do Nothing’ Scenario

Hydrogeological Impacts
In the case where the National Paediatric Hospital Project was not to be developed at the St.
James’s Hospital Campus there would be no resulting additional impacts on the hydrogeological
regime in the area of the St. James’s Hospital Campus and the Davitt Road site. As the site
currently operates as a hospital, the same potential operational impacts listed in Table 8.6 could
occur, with the exception of the basement/subsurface structures and without the proposed remedial
measures could have the potential to impact on the hydrogeology of the area. This includes any
potential risk to groundwater from the isolated contaminated areas identified during the site
investigation works.

Hydrological Impacts
In the case where the National Paediatric Hospital Project was not to be developed there would be
no resulting additional impacts on the hydrological regime in the area of St. James’s Hospital
Campus or the Davitt Road site. As aforementioned in Section 8.1.3 the site is currently having a
number of slight to moderate negative impacts on the River Camac as follows;


There is no attenuation measures on site resulting in intense and concentrated flows to
the River Camac during periods of heavy rainfall.



There is no treatment in the form of settlement or hydrocarbon interceptors on the site’s
discharge to the River Camac.



The site’s main drainage channel, the Drimnagh Sewer, is an old system which includes
a number of combined manholes which constitute potential CSOs which have been
listed as a risk factor to the status of the River Camac and River Liffey.

Should the development not go ahead it is unknown if the issues listed above would be rectified.

8.1.6

Ameliorative, Remedial or Reductive Measures

This section describes a range of recommendations and mitigation measures designed to avoid, reduce or
offset any potential adverse impacts identified.

8.1.6.1

Construction Phase

In order to reduce the impacts on the hydrogeological and hydrological environments, a number of
mitigation measures will be adopted as part of the construction works on site. The measures will
address the main areas of potential impact which include:


Control of water during construction:
o

Perimeter wall,

o

Drainage,

o

Water within excavation,
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o

Water from bedrock;



Discharge of water during construction;



Control of soil excavation and export from St. James’s Hospital Campus;



Sources of fill and aggregates for the project;



Spill prevention; fuel and chemical handling, transport and storage;



Control of water during construction.

Control of Construction Water – Perimeter Wall
The continuous secant pile wall (details are provided in Chapter 2 and the Engineering Reports
which accompany the submission) has been designed based on site specific conditions to ensure
structural stability both in terms of the proposed construction and the surrounding overburden. The
perimeter wall will control lateral groundwater ingress during construction. It is proposed to install a
series of weep holes in the wall at upper and lower levels to allow the minimal flows from the
overburden (perched water) into the excavation at control points which can be monitored and
managed by diversion into the internal drainage network. The weep holes will alleviate potential
groundwater pressure which could build up behind the wall and will maintain the status quo.

Control of Construction Water – Drainage
The works contractor will be obliged to retain drainage paths during the demolition stage to ensure
that the existing level of service is maintained. As excavation progresses, existing drainage
infrastructure within the St James’s Campus site will be removed and replaced with the works
contractor’s drainage.
The works Contractor will be obliged to put a number of measures in place to ensure that there are
no interruptions to service in existing surface water sewers and private drains, unless this has been
agreed in advance with Dublin City Council. All works in the vicinity of existing sewers will be
carried out in on-going consultation with Dublin City Council and will be in compliance with any
requirements or guidelines they may have.

Control of Construction Water – within Excavation
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Run-off from excavations/earthworks cannot be prevented entirely and is largely a function of the
prevailing weather conditions. Earthwork operations will be carried out such that surfaces, as they
are being raised, shall be designed with adequate drainage, falls and profile to control run-off and
prevent ponding and flowing. Care will be taken to ensure that exposed soil surfaces are stable to
minimise erosion. All exposed soil surfaces will be within the main excavation site which limits the
potential for any offsite impacts. All run-off will be prevented from directly entering into any water
courses. Water will be collected in centralised sumps and will be treated prior to discharge under
License as outlined below.

Control of Construction Water – from Bedrock
When excavation depths come to within c. 3-4 metres of rock head, there is potential that the
underlying groundwater (currently confined within the limestone aquifer) will seep into the
excavation area. This will be prevented by temporarily lowering the water table in these localised
areas through pumping of wells which are sealed in the bedrock. Such controlled dewatering is
common/best practice and will ensure a safe working environment and minimise the volume of
soiled water which would require discharge to the foul sewer. Based on the hydrogeological
assessments conducted; it is anticipated that wells installed to a depth of c. -10 to -20mOD within
the local zones requiring dewatering should create an adequate drawdown when pumped at a rate
of c. 0.5 – 1.5l/s. Initial pumping rates may be higher to achieve the required lowering of the water
table over the designated parts of the new children’s hospital site. The resulting area of drawdown
(cone of depression) will be kept to a minimum through monitoring of surrounding water levels and
regulating the flow from the borehole to the minimum rate that achieves a dry excavation.
The final well location, design and pump rate will be determined by the contractor in advance of
works commencing on-site. The water will be clean groundwater and will be discharged under
license to the storm sewer network (i.e. the River Camac) as outlined below. The dewatering of the
of bedrock is likely only to be required within very localised areas and over the short periods
between when the clay is stripped to within a few meters of rock head and before the basement
slab is set which should seal any ingress. Dewatering will cease when the any concern relating to a
possible uplift of the basement floor due to groundwater pressures has passed.
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Discharge of Construction Water
As is standard practice and procedure, adapted in numerous deep excavation and basement
construction sites across Dublin, it is proposed that any “soiled” water which needs to be pumped
from the main excavation areas will be discharged to foul sewer. The volume of water will be kept
to a minimum through a combination of the control measures outlined previously including bedrock
dewatering.
Any discharge to foul sewer will be regulated under a Discharge Licence obtained from the
Regulator (Irish Water) issued under the Water Pollution Act. Attenuation, pre-treatment and
monitoring of discharge water will likely be required under any Discharge Licence (Section 16
Licence). Pre-treatment and silt reduction measures on site will included a combination of silt
fencing, settlement measures (silt traps, silt sacks and settlement tanks) and hydrocarbon
interceptors. Active treatment systems such as Siltbusters or similar may be required depending on
turbidity levels and discharge limits. Qualitative and quantitative monitoring will be implemented as
per the Conditions of any Discharge Licence as outlined in Section 8.1.8.

Discharge of Groundwater Water
It is proposed that any “clean” water pumped from the bedrock, in order to prevent ingress of
groundwater from below the excavation, will be discharged to the storm drainage network only on
an as required basis. The volume of water will be kept to a minimum through positioning and
construction of dewatering wells as outlined previously. The water will be kept within a closed
system to prevent any potential contamination from site activities. Continual monitoring of pH,
electrical conductivity and flow combined with regular sampling and analysis will ensure consistent
quality of the discharged water.
Any discharge to storm sewer will be regulated under a Discharge Licence obtained from the
Regulator (Dublin City Council) issued under the Water Pollution Act (Section 4 Licence). As the
water will be “clean” there will be no treatment required. Qualitative and quantitative monitoring will
be implemented as per the Conditions of any Discharge Licence as outlined in Section 8.1.8.

Control of Soil Excavation and Export from Site
Made ground, subsoil and small volumes of bedrock will be excavated to facilitate the formation of
the basement levels, ramp access, construction of a utility tunnel and modifications to the Drimnagh
Sewer. Soil stripping, earthworks and stockpiling of soil will be carried out during the works.
Stockpiles have the potential to cause negative impacts on air and water quality. The effects of soil
stripping and stockpiling will be mitigated against through the implementation of an appropriate
earthworks handling protocol during construction. It is anticipated that any stockpiles will be formed
within the boundary of the excavation and retaining wall and there will be no direct link or pathway
from this area to any surface water body. It is anticipated that only local/low level of stockpiling will
occur as the bulk of the material will be excavated straight into trucks for transport offsite on a dig
and dispose basis (further details on vehicle movements see Chapter 6 Traffic).
Dust suppression measures (e.g. damping down during extended dry periods), vehicle wheel
washes, road sweeping and general housekeeping will ensure that the surrounding environment is
free of nuisance dust and dirt on roads. These measures are detailed in the outline Construction
Management Plan which accompanies the EIS submission.

Contaminated Material and Export from Site
Site investigations have established that some localised contamination of the made ground/subsoils
has occurred. If these materials are not correctly identified, segregated, classified and appropriately
handled, there may be inappropriate handling and reuse of the material off-site which could impact
negatively on human beings (on-site and off-site) as well as water and soil environments.
A Watching Brief and Discovery Procedure for potential contaminated material will be prepared and
adopted by the main contractor prior to work commencing on-site. These documents should detail
how potentially contaminated material will be dealt with during the excavation phase. All potentially
contaminated material is to be either; left in situ and characterised by a competent professional
through laboratory testing, or; segregated and stockpiled in a contained manner and characterised
by a competent professional through laboratory testing.
The excavation of materials in the upper most strata i.e. the made ground and top of natural clays
will require careful and methodical excavation.
The soil classification for the site has concluded that a range of material are present which require
appropriate handling both during excavation and transport. The soil classification may be refined
where the contractor sees fit to confirm or reduce the volumes of material which may require
special handling or disposal. The control of material will ultimately be the responsibility of the
contractor and will be carried out in accordance with the Waste Management Acts.
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Sources of Fill and Aggregates
All fill and aggregate for the new children’s hospital, Family Accommodation Unit and the Children’s
Research and Innovation Centre will be sourced from reputable suppliers as per the project
Contract and Procurement Procedures. All suppliers will be vetted for:


Aggregate compliance certificates/declarations of conformity for the classes of material
specified for the project;



Environmental Management status;



Regulatory and Legal Compliance status of the Company.

Fuel and Chemical Handling
The following mitigation measures will be taken at the St. James’s Hospital campus and the Davitt
Road compound in order to prevent any spillages to ground of fuels and prevent any resulting soil
and/or groundwater quality impacts:


The temporary relocation of the existing 200,000l fuel store for St. James’s Hospital
campus will be carried out in a controlled manner and the new temporary bund will be
designed and maintained in accordance with best practice and standards (BS 5410 and
BS799-5);



Designation of a bunded refuelling areas on the site (and at the Davitt Road site as
required);



Provision of spill kit facilities across the site;



Where mobile fuel bowsers are used the following measures will be taken:
o

Any flexible pipe, tap or valve will be fitted with a lock and will be secured
when not in use;

o

The pump or valve will be fitted with a lock and will be secured when not in
use;

o All bowsers to carry a spill kit and operatives must have spill response
training;
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o

Portable generators or similar fuel containing equipment will be placed on
suitable drip trays.

In the case of drummed fuel or other potentially polluting substances which may be used during
construction the following measures will be adopted:


Secure storage of all containers that contain potential polluting substances in a
dedicated internally bunded chemical storage cabinet unit or inside a concrete bunded
areas;



Clear labelling of containers so that appropriate remedial measures can be taken in the
event of a spillage;



All drums to be quality approved and manufactured to a recognised standard;



If drums are to be moved around the site they should be done so secured and on spill
pallets;



Drums to be loaded and unloaded by competent and trained personnel using appropriate
equipment.

The aforementioned list of measures is non-exhaustive and is included in the outline Construction
Management Plan.

Outline Construction Management Plan
An outline Construction Management Plan has been prepared and accompanies the EIS
submission.
The outline Construction Management Plan outlines the construction strategy (referred to in Section
8.1.4) and presents an outline construction delivery sequence supported by projected construction
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methodologies/techniques that may be adopted during the construction of the project. The outline
Construction Management Plan is a live document and is to be developed by the main contractor in
consultation with Dublin City Council and the Planning Authority (as required). Such documents will
include mitigation measures to reduce any potential impacts from the construction phase.
In advance of work starting on site the works Contractor will update the outline Construction
Management Plan taking into account their approach and any additional requirements of the
Design Team or Planning Regulator. The Contractor will also prepare a Construction Management
Plan and Environmental Plan. The outline Construction Management Plan sets out the overarching
vision of how the construction of the project will be management in a safe and organised manner by
the Contractor with the oversight of the National Paediatric Hospital Development Board (NPHDB).
As outlined above the outline Construction Management Plan is a live document and it will go
through a number of iterations before works commence and during the works. It will set out
requirements and standards which must be met during the construction stage and will included the
relevant mitigation measures outlined in the EIS and any subsequent conditions relevant to the
project.

8.1.6.2

Operational Phase

During the operational phase of the National Paediatric Hospital Project there is limited potential for
site operations (new children’s hospital Family Accommodation Unit and Children’s Research and
Innovation Centre) to impact on the hydrogeology and hydrology of the area.
The primary source of potential operational impacts relate to:


Discharge of Storm Water;



Discharge of Foul Water;



Impact on the Groundwater Flow Regime;



Storage of potentially contaminating substances.

A number of measures have been incorporated into the design to reduce any potential impacts
including:


Attenuation: Surface water runoff from the site of the new children’s hospital and the
Family Accommodation Unit will be collected in a piped drainage system. Discharge from
the site will be limited to equivalent greenfield runoff rates as required by the Greater
Dublin Strategic Drainage Study and Dublin City Council. Flow control will be provided
by means of vortex flow control device (e.g. Hydrobrake) and attenuation storage will be
provided in a below-ground tank. Similarly, surface water runoff from the Children’s
Research and Innovation Centre building will be collected and attenuated prior to
discharge from site.



Treatment: The proposed development will incorporate Sustainable Drainage Systems
devices. There will be extensive provision of green roofs on the new children’s hospital,
the Family Accommodation Unit and the Children’s Research and Innovation Centre
buildings. Ground level car-parking exposed to rainfall will be provided with pervious
pavements, which reduce both runoff rates and pollutant content. In addition, surface
water runoff from all car-parking areas will be passed through a Class 1 petrol
interceptor prior to discharge to the receiving surface watercourses.



All new oil storage facilities will be designed and maintained in accordance with best
practice and standards (BS 5410 and BS799-5). All waste storage areas will be
designed to afford adequate containment for any liquid or solid waste. These measures
combined with best practice will prevent any contamination of surrounding soil/bedrock.

8.1.6.3

‘Do Nothing’ Scenario

It the case where the proposed National Paediatric Hospital Project was not developed at St.
James’s Hospital campus there will not be any hydrological or hydrogeological mitigation measures
implemented at St. James’s Hospital campus or Davitt Road.

8.1.7

Predicted Impact of the Proposed Development

The predicted residual impacts of the proposed development at the St. James’s Hospital campus and the
Davitt Road site are outlined in the Detailed Assessment Tables 8.5 and 8.6.
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8.1.7.1

Construction Phase

The predicted impacts of the construction phase are described in Table 8.5 in terms of quality,
significance and duration. The relevant mitigation measures are detailed and the residual impacts
are determined which take account of the mitigation measures.
The primary residual impact from the construction phase is the removal of soil and rock (minimal
rock volumes) to facilitate the basement construction and the new children’s hospital, Family
Accommodation Unit and Children’s Research and Innovation Centre sites. This impact is
unavoidable given the nature, requirement and design of the proposed development.

New children’s hospital site and Family Accommodation Unit
The main new children’s hospital and Family Accommodation Unit construction sites will extend
2
over a large area with the area for excavation covering c. 45,000m . Given the large area of ground
which will be stripped and excavated for an extended duration of time with machinery working
within the exposed subsoil (Dublin Boulder Clays); there will be volumes of muddy water generated
during periods or rain. The impacts on the hydrological and hydrogeological environments will be
minimised through managing and containing this water on site and then discharging following on
site treatment and under licence to the foul drainage network where is will undergo treatment at the
Ringsend Waste Water Treatment Plant.
There will be minimal inflow of shallow groundwater as the Dublin Bolder Clays are essentially
impermeable and there is little or no flow through the subsoil. Additionally the retaining walls which
will be installed down to bedrock/close to bedrock in advance of excavation commencing will
control any horizontal migration of water into the excavation.
There is potential for vertical flow of groundwater into the excavation void. The groundwater in the
underlying bedrock is under positive vertical pressure and the low permeability subsoil acts as a
confining layer. As the confining layer is excavated and removed the ability of the clays to withstand
the pressure is reduced. Eventually when the excavation within the clay gets to c. 3-4m off rock
head the groundwater pressure may overcome the clay and water will enter into the excavation
from below. To ensure safe working conditions and to reduce the volumes of water requiring
treatment at the municipal Waste Water Treatment Plant. Water will be prevented from seeping into
the bedrock from below through pumping of bedrock wells. The water from the bedrock wells will be
clean and suitable for discharge to the local storm water network under licence from the Regulating
Authority.
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Children’s Research & Innovation Centre Site
2

The Children’s Research and Innovation Centre site has a relatively small footprint of 1,300m with
an excavation depth of c. 15mOD. As with the new children’s hospital and Family Accommodation
Unit, there will be some run-off water which will require disposal during the works however the
volumes and duration will be much less.
As with the main site, there will be minimal inflow of shallow groundwater due to the low
permeability of the Dublin Boulder Clay and the retaining walls. Bedrock was not proven in the 2014
geotechnical investigations where boreholes extended to a depth of -4moD. As the formation is at
15mOD there will be greater than 19m thickness of confining clays in place beneath the formation
level. This will result in minimal to no vertical migration of groundwater into the excavation.

Davitt Road Compound
The project includes a contractor compound which is located at the Davitt Road Site. It is intended
that this area will be made available to the contractor as a dry good store and staging area should it
be required during the works.
At the Davitt Road site, the existing drainage regime will be maintained by the works contractor; as
such, no increase in runoff from the site will occur. There is potential for materials stored on the site
that may be hazardous (dry and wet materials) to leak from containers and be collected by the
existing surface water drainage system.
The Davitt Road Compound will be decommissioned and reinstated following the construction
phase so there will be no operational impacts.
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Table 8.5 - Construction Phase Impact Assessment Summary - Hydrogeology and Hydrology

Earthworks

• Site Clearance
• Basement
Excavation
• Installation of
perimeter secant
pile wall
• Basement
Construction
• Construction of
hydrostatic
ground anchors

x

x

x

x

Davitt Rd Site

Construction
Strategy

CRIC Site

Activity/Source

Location
NCH and FAU
Sites

Constraint

Impact Assessment

Impact Description

Quality

Excavation of made
ground (contaminated
and non-inert
material) and disposal
off site

Positive

Excavation of subsoil
below the shallow
water table (located at
circa 1-2m bgl). Site
investigations that the
shallow water table
has been generally
found at the top of the
Dublin Boulder Clay.
The clays are
impermeable and do
not hold significant
quantities of water.

Neutral

Significance

Slight

-

Duration

Long-term

Permanent

Mitigation

Material is Categorised according to
the Landfill Directive and will be
sent to appropriately licensed
facilities for treatment/disposal.
Controlled excavation of
contaminated material to be
managed under the outline
Management Plan which
accompanies the EIS.
The secant pile perimeter wall will
be installed around the outside of
the excavation which will maintain
the perched water levels in the
surrounding area. Weep holes will
be installed at the upper and lower
levels to replicate flow paths and
prevent any pressure build up on
the outside of the wall. The small
volumes of water which exist within
the till inside of the wall will be
drained, treated, attenuated and
discharged.

Residual
Impact

Slight Positive
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Imperceptible

x

The vast majority of
the basement will
excavation and
construction will be
within the low
permeability clays. A
small area in the
south of the site will
require excavation
into the upper 1-2
meters of the
bedrock. It is
anticipated that this
excavation will be
limited to the upper
weathered zone.

x

x

Excavation of material
and installation of
retaining walls can
generate noise and
vibration

Negative

Moderate Significant

Short-term

x

x

Reuse of suitable
material off site

Positive

Slight

Long-term
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Negative

Slight

Permanent
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The area of rock excavation is
minimal and as it is in the
weathered zone the material can be
excavated by standard techniques.
Some localised pumping of
groundwater will also be required to
prevent ingress from the underlying
bedrock. Volumes to be pumped
and the corresponding cone of
depression will be minimised
through the proper positioning of
wells and through monitoring of
abstraction rates and groundwater
levels.
Appropriate techniques shall be
adopted to comply with the
requirements of statutory bodies in
terms of noise and vibration. Further
detail is included in Chapter 11,
Noise and Vibration
Spoil generated on site is a
resource and shall be re-used
offsite where possible in line with
relevant Waste and Planning
Legislation. Art. 27 declarations will
be made to the Environmental
Protection Agency where required
to classify the material as a byproduct where required. For further
information see Chapter 10 Waste.

Imperceptible

Slight
Negative

Slight Positive

Lowering Water
Table

• Basement
Excavation
• Installation of
Retaining Walls
• Basement
Construction

x

Lowering of the water
table by removal of
soil and subsoil and
pumping which could
contribute to
settlement. The
shallow groundwater
table within the site
will effectively be
removed due to the
large excavation. The
shallow water table
outside the perimeter
wall is very slow
moving and is limited
to the upper 1-2m (at
the interface of the
made ground and
lower permeability
clays).

Neutral

-

Short-term

The shallow water table in the
vicinity of the site will be maintained
by the construction of the retaining
wall. Drainage measures have been
incorporated to replicate pathways
for shallow water to migrate around
the site in the long term to prevent
any altering of the equilibrium water
table. Some localised pumping of
groundwater will also be required to
prevent ingress from the underlying
bedrock. Volumes to be pumped
and the corresponding cone of
depression will be minimised
through the proper positioning of
wells and through monitoring of
abstraction rates and groundwater
levels. Condition surveys have been
completed in surrounding properties
and the retaining wall and
neighbouring sites will be monitored
during the works.

Imperceptible
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Altering
Groundwater
Flow

• Basement
Excavation
• Installation of
Retaining Walls
• Basement
Construction

x

x

Potential for
groundwater flow
paths to be altered
due to construction of
subsurface structures

Neutral

-

Short-term

x

Potential leak or
spillage from
construction related
liquids on site or the
temporary fuel tank
associated with St.
James’s Hospital
campus.

Negative

Significant

Short-term
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Storage of
potentially
polluting
materials

• Site Clearance
• Basement
Excavation
• Installation of
Retaining Walls
• Basement
Construction

x

x
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The vast majority of the basement
excavation and construction will be
within the low permeability clays. A
small area in the south of the site
will require excavation into the
upper 1-2 meters of the bedrock. It
is anticipated that this excavation
will be limited to the upper
weathered zone. The area of rock
excavation is minimal and as it is in
the weathered zone the material
can be excavated by standard
techniques. Some local dewatering
will be required as the excavation
removes the overlying low
permeability clays which act as
confining layer to the bedrock
aquifer. Given the very limited size
of the excavation into rock, there
are no specific mitigation measures
required relating to the groundwater
flow in the bedrock.
Good housekeeping on all project
sites and proper handling, storage
and disposal of any potentially
polluting substances can prevent
soil and/or water contamination.
Designated and bunded storage
areas will be maintained. Further
details are included in the outline
Construction Management Plan

Imperceptible

Imperceptible

Discharge to
Ground Water

• Site Clearance
• Basement
Excavation
• Installation of
Retaining Walls
• Basement
Construction

x

x

x

Potentially
contaminated run-off
percolating to ground
and the underlying
aquifer

Negative

Significant

Short-term

Discharge to
Foul Sewer

• Site Clearance
• Basement
Excavation
• Installation of
Retaining Walls
• Basement
Construction

x

x

Potentially
contaminated water
from within the
excavation will require
discharge to the foul
sewer

Negative

Significant

Short-term

There will be no direct discharge to
groundwater during construction.
However indirect discharges to the
underlying bedrock aquifer may
occur and the aquifer vulnerability
will increase from low to extreme as
the subsoil is removed from site.
Protection of groundwater from
potentially polluting substances will
be dealt with through a number of
measures including correct handling
and storage of potentially polluting
substances.
Should discharges to the foul sewer
be of significant volume they may
cause issues within the foul
drainage network. The assessments
have shown there is sufficient
capacity in the network to deal with
the predicted volumes to be
discharged during construction.
Volumes to be discharged will be
kept to a minimum through a range
of measures including preventing
any groundwater seepages into the
excavation from below through
localised pumping of bedrock wells
if and when required. Water to be
discharged to the foul sewer will be
regulated in terms of flow and
quality and treatment measures will
be employed to reduce silt loading
and any potential hydrocarbon
contamination

Imperceptible

8-37

Imperceptible

Discharge to
Storm Sewer
(River Camac)
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• Site Clearance
• Basement
Excavation
• Installation of
Retaining Walls
• Basement
Construction

The significant and duration of any
impact on the water quality in the
River Camac and downstream
water bodies would depend on the
naturel, magnitude of any pollution
event which might occur during the
Indetermina
x
x
x
Negative
Significant
construction phase. It would also
ble
require a direct pathway to link the
relevant construction site with the
water body. As no pathway will exist
there will be no potential impact
from soiled water within the
excavation on the River Camac.
Based on recent assessments the
water to be discharged is clean of
The potentiometric
near drinking water standard. The
level of bedrock water
water should remain clean as long
will be temporarily
as no pollution incidents (e.g. spills)
lowered to allow safe
occur within the excavation. The
working when the
water will be discharged under
x
Negative
Slight
Short-term
excavation reaches
licence and will continually
within 3-4m of rock
monitored to ensure consistent
head. Pumped water
quality. The volume to be
will require discharge
discharged will be minimal
to the River Camac
compared to the river's baseflow
and will not have any negative
impacts on the flow regime.
NOTE: “NCH and FAU Sites” refers to the site of the new children’s hospital and Family Accommodation Unit
Potentially
contaminated water
will be generated
within the excavation
which could impact
the River Camac and
the downstream River
Liffey and Dublin Bay
Designated Sites from
within the excavation
will require discharge
to the foul sewer
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Imperceptible

Imperceptible

Table 8.6 - Operational Phase Impact Assessment Summary, Hydrogeology and Hydrology

Altering water
table
(subsurface
structures)

Discharge to
River Camac

x

x

x

Davitt Rd Site

CRIC Site

Activity/Source

NCH and FAU
Sites

Location

Impact Assessment

Impact Description

Subsurface structures can
impact on the groundwater
flow regime if they are of a
significant size and if they are
located in the flow path of
moving groundwater. As the
proposed basements at the
new children's hospital,
Family Accommodation Unit
and Children’s Research and
Innovation Centre sites are
founded almost entirely within
the boulder clay where flow is
absent, there will be no
impact on groundwater flow
within the aquifer. There may
be some impact on near
surface flow of perched water.

Altering foul drainage system
removing combined manholes
which facilitate CSOs

Quality

Negative

Positive

Significance

Slight

Slight

Residual
Impact

Duration

Mitigation

Longterm

The secant pile perimeter wall will be installed
around the outside of the excavation which will
maintain the perched water levels in the
surrounding area. Weep holes will be installed at
the upper and lower levels to replicate flow paths
and prevent any pressure build up on the outside
of the wall. The small volumes of water which
exist within the boulder clay inside of the wall will
be drained, treated, attenuated and discharged.

Imperceptible

Longterm

The existing site drainage will be significantly
improved upon by the new development.
Currently a large portion of the site discharges to
a combined foul and storm water sewer. This
causes regular CSOs into the River Camac and
downstream catchment (River Liffey and Dublin
Bay designated sites). All connections to the
combined sewer will be replaced with separate
foul and storm water drainage.

Slight
Positive
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Discharge to
River Camac

Discharge to
Combined
sewer

Currently the site discharges storm water without
attenuation or treatment to the River Camac. The
proposed development will increase the total
Altering storm water
Longvolume discharged to the sewer however the
x
Positive
Slight
discharge to River Camac
term
water will be attenuated using sustainable
drainage measures and will included oil water
interceptors in line with sustainable urban
drainage requirements.
The removal from the combined/foul sewerage
Altering the foul drainage
infrastructure of surface water runoff from the
system removing the site's
Longx
Positive
Slight
subject site will reduce the hydraulic loading on
storm water flow to the
term
the public sewage infrastructure during critical
combined sewer
times of rainfall.
NOTE: “NCH and FAU Sites” refers to the site of the new children’s hospital and Family Accommodation Unit
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Slight
Positive

Slight
Positive

8.1.7.2

Operational Phase

The predicted impacts of the operational phase are described in Table 8.6 in terms of quality,
significance and duration. The relevant mitigation measures are detailed and the residual impacts
are determined which take account of the mitigation measures. The impacts of an operational
groundwater supply are listed below.
The Davitt Road Construction Compound will be reinstated once construction on the St. James’s
Hospital campus is complete and it is not therefore necessary to consider the operational impacts
on Davitt Road as part of this assessment.

Subsurface Structures
As the proposed basements of the new children’s hospital (incl. Family Accommodation Unit) and
Children’s Research and Innovation Centre building are almost completely founded within the
Dublin Boulder Clay they will not significantly impede groundwater flow in the underlying aquifer.
The larger basement in the new children’s hospital will divert groundwater flows in the upper made
ground and within the boulder clays themselves. As stated above, the groundwater throughput
within the Dublin Boulder Clay overburden is particularly small. The proposed weep holes in the
retaining walls will ensure that that this limited groundwater throughput is catered for preventing any
groundwater mounding behind the retaining walls.

Drimnagh Sewer
The proposed development and diversion of the Drimnagh Sewer was subjected to a Development
Impact Assessment (DIA) conducted by WS Atkins International Ltd on behalf of Irish Water. The
purpose of the DIA was to determine the impact of the proposed development on the city’s
sewerage system and existing CSOs remote from the St. James’s Hospital campus. Their report is
appended to the Engineering Services Report submitted with this planning application. The report
concludes that there is an overall reduction in flooding from the existing sewerage network as a
result of the proposed development – see Table 8.7 (extracted from WS Atkins report).

Table 8.7: Sewer Flooding Reduction between Pre- and Post-Development
Pre-development
Flood Volume m³

Post-development
Flood Volume m³

5 year

7,259

7,107

30 year

19,048

18,577

100 year

35,886

35,034

Return Period
Pre Climate Change Application:
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Post Climate Change Application:
5 year

9,176

9,036

30 year

23,513

22,868

100 year

44,271

43,451

The WS Atkins report identifies small changes in the city-wide volume of environmental spill from
the existing sewerage network as a result of the proposed development – see Table 8.8 (extracted
from WS Atkins report).

Table 8.8: Environmental
Development
Return Period

Spill

Pre-development
Spill Volume m³ (24hrs)

Volumes

between

Pre-

Post-

Post-development
Spill Volume m³ (24hrs)

Percentage Change

Pre Climate Change Application:
5 year

169,288

169,263

-0.015%

30 year

257,794

257,723

-0.028%

100 year

447,751

448,417

+0.150%

Post Climate Change Application:

and

Return Period

Pre-development
Spill Volume m³ (24hrs)

Post-development
Spill Volume m³ (24hrs)

Percentage Change

5 year

186,788

187,053

+0.140%

30 year

282,776

283,291

+0.180%

100 year

495,784

495,425

-0.070%

The DIA was conducted using the hydraulic model prepared for the City Centre Sewerage Scheme,
on behalf of Irish Water. The City Centre Sewerage Scheme (CCSS) is a city-wide assessment of
the public sewerage infrastructure with the aim of identifying areas of the City Centre Drainage
Area catchment that are under capacity and to propose solutions. As can be seen from the table
above, the impact of the proposed development is relatively minor in the context of the on-going
CCSS.
The removal from the combined/foul sewerage infrastructure of surface water runoff from the
subject site will reduce the hydraulic loading on the public sewerage infrastructure during the critical
times of rainfall. The proposed surface water drainage system will incorporate runoff control in the
form of attenuation, which will restrict discharge from the development to equivalent greenfield
levels. This will ensure that peak discharges to the River Camac will be less than the existing runoff
from the subject site, resulting in an improvement in the general surface hydrology.
The WS Atkins report identifies changes to the surface water flow from the site of the new
children’s hospital and the Family Accommodation Unit to the receiving sewers and watercourse as
a result of the proposed development – see Table 8.9 (extracted from WS Atkins report).

Table 8.9: Storm Flows from new children’s hospital and Family
Accommodation Unit site to Receiving Sewers/River
Critical Storm
Event (Return
Period and
Duration)

Mount Brown Sewer

Brookfield Road Sewer

River Camac

Pre-dev
(l/s)

Post-dev
(l/s)

Pre-dev
(l/s)

Post-dev
(l/s)

Pre-dev
(l/s)

Post-dev
(l/s)

5 year 120min

84

0

73

0

71

9.9

30 year 120min

126

0

112

0

112

9.9

100 year 240min

97

0

109

0

97

9.9
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The Children’s Research and Innovation Centre site will also be provided with a surface water
drainage system incorporating runoff control in the form of attenuation, which will restrict discharge
from the development to equivalent greenfield levels. The changes to the surface water flow from
the site of the Children’s Research and Innovation Centre to the receiving sewer as a result of the
proposed development have been calculated using the Modified Rational Method – see Table 8.10

Table 8.10: Storm Flows from Children’s Research and Innovation Centre
site to Receiving Sewer
Critical Storm
Event (Return
Period and
Duration)

James’s Street Sewer
Pre-dev
(l/s)

Post-dev
(l/s)

5 year 120min

4.3

4.0

30 year 120min

7.0

4.0

100 year 120min

9.7

4.0

Feasibility of Potable Groundwater Supply
A feasibility assessment has been carried out into a potential groundwater potable supply to
supplement the new children’s hospital, (incl. Family Accommodation Unit) water requirements
3
which have been estimated at 500m /day. The assessment concluded that the bedrock aquifer may
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have sufficient water of good quality to contribute to the site’s water requirements. However, the
sustainability of the supply in terms of quantity and quality of supply have yet to be assessed. The
feasibility assessment report is included in Appendix 8.1 and the assessment of likely
hydrogeological impacts of abstraction on the surrounds and any nearby receptors are summarised
below.
It has been demonstrated in the CSM that based on the information reviewed the two closest
receptors (the River Camac and the Grand Canal) are not likely to be in continuity or have very
limited continuity with the groundwater in the Lucan Formation. Therefore, any impacts on water
levels in these features will be negligible.
St James’s Gate Brewery draw on groundwater is a composite groundwater from the bedrock and
gravels that the well is open to. Furthermore, at this location the gravel aquifer is considered to be
in continuity with the River Liffey. Considering the significant volumes of water abstracted from the
well and the moderate capability of the Lucan Formation to yield groundwater it is likely that the
abstraction mostly sources its groundwater from the River Liffey via the gravel aquifer.
Consequently any potential decrease in water supplied to the well from the Lucan Formation are
likely to be significantly buffered by the water sourced from the gravels.
In the vicinity of the site the River Liffey is assumed to be in continuity with the gravel aquifer and
thence the Lucan Formation. Consequently drawing down the water level in the Lucan Formation
has the potential to impact on the baseflow to the River Liffey. Considering the distance to the river
any drawdown in the Lucan Formation in the vicinity of the River Liffey as a consequence of the
proposed abstraction at the new children’s is likely to be small. In addition the baseflow component
from the Lucan Formation in the vicinity of the site is likely to be insignificant relative to the
discharge of the River Liffey.
The risk of settlement causing damage to property are generally only considered to be significant
where the water bearing strata are unconsolidated and susceptible to large changes in volume with
water content, such as peat or where karstic features can become dewatered. None of these
circumstances where highlighted in the immediate vicinity of the site where the drawdown will be
more significant.
Silts, clays, sand and gravels within the subsoil at the new children’s hospital site are considered to
be well consolidated at not at significant risk of settlement. There are recent sediments in the river
valleys, such as the River Camac, that are not consolidated. However, those deposits in the River
Camac are considered to be perched on low permeability boulder clay above the bedrock aquifer.
Consequently it is considered that the risk of settlement from the proposed abstraction having a
perceptible effect on structures in the vicinity of the new children’s hospital is insignificant.
The likely impacts outlined will be reassessed during the longer pumping assessment required to
assess the long term impacts and sustainability of a groundwater supply.

8.1.7.3

‘Do Nothing’ Scenario

In the case where the National Paediatric Hospital Project was not to be developed there would be
no resulting additional impacts on the Hydrogeology in the area of the project site. As the site
currently operates as a hospital the same potential operational impacts listed in Table 8.6 without
the remedial measures could occur with the exception of the basement, have the potential to
impact on the groundwater. This includes any existing risks associated with the soil contamination
identified at the project sites (see Section 8.1.3.8).
In the ‘Do Nothing’ scenario, there would be no change to the runoff conditions from the site. The
combined/foul sewerage network would continue to receive surface water runoff from 3.0 hectares
of the subject site, with the associated impact on the performance of CSOs and discharges to the
River Camac and the River Liffey. The River Camac would continue to receive un-attenuated
surface water runoff from 1.97 hectares of the subject site, with the associated high flows
contributing to flooding.

8.1.8

Monitoring

The requirement and recommendation for monitoring related to the hydrogeological and hydrological
environments is as follows:


Qualitative and quantitative monitoring of any water to be discharged to the foul sewer during the
construction and operation phases. This might include flow monitoring and a regular sampling and
analysis programme as required by the Regulating Authority under any Discharge Licence.



Qualitative and quantitative monitoring of any water to be discharged to the storm sewer during the
construction and operation phases. This might include flow monitoring, continual pH and electrical
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conductivity monitoring and a regular sampling and analysis programme as required by the
Regulating Authority under any Discharge Licence.


Watching Brief and Discovery Strategy for any potentially contaminated material to ensure
adequate classification and disposal (refer to Chapter 7, Soils and Geology);



Monitoring of the retaining wall including inclinometers, tilt-meters and water movements either
seepages or through control points during the construction programme. The specific monitoring
requirements and frequency will be defined in the Contractor’s Construction Management Plan;



Monitoring of neighbouring structures for the effects of any vibrations / movements/ settlements
arising from the excavation works based on condition surveys of adjacent buildings prior to works;



Regular inspection of on-site fuel storage facilities to ensure environmental ‘best-practices’ are
being employed during construction.

Monitoring of interrelated impacts such as; noise and vibration levels; dust emissions etc. are dealt with in
their respective EIS Chapters. Further details are also included in the outline Construction Management Plan
which accompanies the EIS.

8.1.9

Reinstatement

Following completion of the construction phase it is proposed to reinstate the Davitt Road site to near its
current condition. The future use of the site is currently unknown and it is an area of mixed residential and
commercial use. The adjoining site has been granted planning to be redeveloped as the Ambulance Base
(Reg. Ref. 2309/15).
The URS site investigation report concluded that the site is generally in good condition for a brownfield site
with a history of industrial use. It is anticipated that following its use as a construction compound and providing
the recommended mitigation measures related to the storage of deleterious materials outlined in this Chapter
the site will remain in the general good condition described in the URS report. This report can act as a
baseline for any future site investigations if required.
The main project site on the St. James’s Hospital campus has a 100 year design life and in the event that it is
discontinued with a view to reinstatement this would likely require a new planning permission and potentially
an assessment of impacts.
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Roughan & O’Donovan National Paediatric Hospital Project Ground Investigation ReportInterpretive Report.



Minerex Geophysics Limited Report Ref. 5805f-005



O’Connor Sutton Cronin Stage 1 Civil/Structural Engineer’s Report.
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Tallaght Hospital
8.2.1

Introduction

This Section of the EIS asses the hydrological and hydrogeological impacts of the activities and the
construction of the proposed children’s hospital satellite centre at Tallaght Hospital. The Section considers the
study area and identifies proposed mitigation measures to minimise any impacts.
It should be noted that generally a building of this size and nature would not normally require an EIS to be
prepared for it. However, as the children’s hospital satellite centres are an integral part of the National
Paediatric Hospital Project the following information has been provided for completeness. The children’s
hospital satellite centre will have less than 5% of the floor area of the main development at the St James
Hospital campus and is, therefore, of a much smaller scale and complexity. This has resulted in some
differences in the methodology and presentation of the children’s hospital satellite centre impacts and
mitigation measures set out below.
The proposed development is located on the existing Tallaght Hospital campus in Dublin 24(see site location
map on following page).
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Figure 8.9: Site Location Map
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8.2.2

Methodology

The assessment of the potential impact of the activity of water services was carried out according to best
practice and the methodology specified in the following guidance documents.


Guidelines on Information to be contained in Environmental Impact Statements (Environmental
Protection Agency, 2002);



Advice Notes on Current Practice in the preparation of Environmental Impact Statements
(Environmental Protection Agency, 2003);



Guidelines for the preparation of Soils Geology and Hydrogeology Chapters of Environmental
Impact Statements (Institute of Geologists of Ireland, 2013);



Geology in Environmental Impact Statements, (Institute of Geologists of Ireland, 2002);



Guidelines on the Assessment of Indirect & Cumulative Impacts as well as Impact Interactions. (DG
Environment, 2002)

The following sources of information were also consulted:


Acquisition and compilation of all available regional information on the hydrology and hydrogeology
aspects of the study area, including:



Interrogation of the Geological Survey of Ireland’s (GSI) online mapping service, national well
databases and groundwater body descriptions;
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Acquisition and examination of the Ordnance Survey of Ireland’s (OSI) mapping and aerial
photography;



Examination of the National Parks and Wildlife Service (NPWS) designations;



Examination of the Office of Public Works (OPW) online flood and hydrometric mapping service;



Acquisition of climatic data from Met Eireann;



Examination of the Water Framework Directive River Basin Management Plans;



Examination of the Environmental Protection Agency’s online hydrological and land use mapping
service;



Identification of possible karst features on OSI 1:50,000 and 1:10,560 scale maps and aerial
photography.

8.2.3

Receiving Environment

The site is located in the existing Tallaght Hospital Campus near the main entrance in South Dublin County
Council. The hospital has been active on this site since 1998 and is heavily developed. The main hospital
entrance is accessed from Belgard Square North which in turn is accessed from the Cookstown Way.
The topography on the site is generally flat with a level of 102.5m OD (Malin). There is a gentle fall to the
south towards the main hospital entrance where the level is approximately 101.0m OD.
Ground conditions at the site, encountered during the preliminary ground investigation can be summarised as
follows:
0- 0.4m

Topsoil;

0.4 – 1.2m

Firm to stiff sandy gravelly CLAY generally comprising made ground;

1.2 – 4.5m

Stiff to very stiff sandy gravelly CLAY;

1.2 – 4.5m

Stiff to very stiff sandy gravelly CLAY;

7.0 – 17.5m

Stiff to very stiff sandy gravelly CLAY.
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The GSI Bedrock Geology Map shows that the geology in the wider site area consists of Calp Limestone,
described as dark grey argillaceous limestone and cherty limestone and shale. Bedrock was not encountered
during the site investigation. The anticipated depth to bedrock at the site is 17.5m. Please refer to Chapter 7
for more details on the soils and geology of the proposed development.
Activities on the site are currently restricted to health related procedures. There are no known groundwater
pumping activities carried out on the site and surface water run-off is directed into a piped drainage system.
There is a heavily developed industrial zone to the east and north of the existing hospital campus, and a
quarry located approximately 2.5km to the north-west

8.2.3.1

Hydrological Setting

The development is located in Catchment (IE_EA_09_369) under the Water Framework Directive.
This is part of the River Dodder Catchment. The nearest identified stream is the Jobstown Stream
located approximately 1.5km to the south of the site. This stream flows in easterly direction for
approximately 2 km before discharging in to the River Dodder.
Under the Water Frameworks Directive, each of the river basin districts prepared a review of the
status of the waterways and a risk assessment of potential pressures on the water body. The
overall status of the Tallaght Catchment is Poor and the overall risk is 1a (At Risk).
Details of the Water Frameworks Directive risk assessments and quality status are given in the
table on the following page.

Table 8.11: Water Frameworks Directive (WFD) Risk Tests
Status Element Description
Overall ecological status

Poor

Risk Test Description
EPA diffuse Model (2008)

At Risk (1a)

Road Wash - Soluble Copper

Probably Not at Risk (2a)

Road Wash - Total Zinc

Probably Not at Risk (2a)

Road Wash - Total Hydrocarbons

Probably at Risk (1b)

Forestry – Eutrophication (2008)

Probably Not at Risk (2a)

Unsewered Areas – Pathogens (2008)

Probably Not at Risk (2a)

diffuse overall – Worst Case (2008)

At Risk (1a)

Rivers Overall - Worst Case (2008)

At Risk (1a)

IPPCs (2008)

At Risk (1a)

Overall Risk from Point Sources - Worst Case (2008)

At Risk (1a)

Overall River Worst Case (2008) (point & diffuse)

Probably at Risk (1b)

The objectives of the water management body are to restore an overall ecological status of 'good
quality' by 2021.
River water quality in Ireland has traditionally been assessed on the basis of macroinvertebrate
community composition in association with aquatic plants (macrophytes and algae) and water
chemistry. The Environmental Protection Agency carries out quality assessments on rivers and
streams under the Q-rating system (Q-values). Q-ratings range from 1 – 5 with good quality
indicated by Q5, Q4-5 and Q4 and poor quality Q1. There are no Environmental Protection Agency
monitoring stations within the Tallaght catchment however there is one sampling point along the
River Dodder prior to its discharge from Tallaght, greater than 3km downstream from the site.
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Details of the EPA sampling programme indicate clean waters, as shown below.

Table 8.12: Environmental Protection Agency Q Rating Monitoring
Station

2002

Old
Bawn 
Bridge
0300.
Q4: Good Quality

2005

2007

2010

2013

3-4

4

4

4

Q3-4 Moderate Quality

8.2.3.2. Hydrogeological Setting
According to the bedrock aquifer mapping compiled by the GSI, the Calp Limestone Formation is
classified as a Locally Important Aquifer which is moderately productive in Local Zones only (LI).
The site is located within the Dublin Urban GWB (IE_EA_G_005). The main aquifer litholiges
consist of limestones and in general, permeability in these rock units are likely to be low (110m2/d). Most groundwater flow will take place close to the surface with additional isolated flow
along fractures and fissures located at depths of up to 50m b.g.l.
According to interim classification work carried out as part of the Water Framework Directive, the
Dublin Urban GWB is classified as having good status in terms of quality and quantity.
Groundwater vulnerability is a term used to represent the intrinsic geological and hydrogeological
characteristics that determine the ease with which groundwater may be contaminated by human
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activities. The vulnerability of groundwater depends on the connectivity between the land surface
and the aquifer, therefore it is a function of subsoil permeability, subsoil depth and recharge type,
i.e. diffuse or point recharge.
The following table (Table 8.13) summarises the GSI vulnerability ratings based on subsoil type,
thickness and proximity to karst features.

Table 8.13: Aquifer vulnerability ratings
Vulnerability
Rating

Hydrogeological Conditions
Subsoil Permeability & Thickness

Unsaturated
Zone

Karst
Features

High
permeability
(sand/
gravel)

Moderate
permeability
(e.g. sandy
subsoil)

Low
permeability
(e.g. clayey
subsoil,
peat)

(Sand/
gravel
aquifers
only)

(<30m
radius)

Extreme (E)

0-3.0m

0-3.0m

0-3.0m

0-3.0m

-

High (H)

>3.0m

3.0-10.0m

3.0-5.0m

>3.0m

N/A

Moderate (M)

N/A

>10.0m

5.0-10.0m

N/A

N/A

Low (L)

N/A

N/A

>10.0m

N/A

N/A

According to the interim aquifer vulnerability mapping compiled by the GSI, the underlying
groundwaters are classified as Moderately Vulnerable.
Groundwater in the area is through diffuse sources (rainfall) as there are no point sources within
the area. Recharge is calculated as the Effective Rainfall multiplied by the recharge coefficient. The
effective rainfall is based on the actual rainfall and the potential evapotranspiration. Rainfall data
was obtained from Met Eireann (www.met.ie). Rainfall figures show an average annual rainfall of
757 mm for the weather station at Casement Aerodrome, located ca. 5 km North-West of the site.

Table 8.14: Total Rainfall in millimetres for Casement Aerodrome
Mar

Apr

May

Jun

Jul

Aug

Sep

Nov

Dec

Total

Feb

Oct

Jan
2013

94.4

47.3

85.5

40.1

45.8

60.8

68.8

48.5

35.1

127.8

26.6

83.2

763.9

mean

62.6

48.8

52.6

54.1

59.5

66.7

56.2

73.3

59.5

79.0

72.9

72.7

757.9

*30-year average from year 1960-1990
Over the summer months, most of the rainfall is taken up by the soil and does not recharge the
groundwater. The amount of rainfall taken up by the soil is dependent on the evapotranspiration.
The potential evaportranspiration for Dublin Airport is 555 mm/yr. Actual Evapotranspiration (A.E.)
is calculated as 95% of the potential figure, to allow for soil moisture deficits.


Average annual Rainfall (R)



Estimated Potential Evaportranspiration (PE)

555 mm/yr



Estimated Actual Evapotranspiration (AE)

527.25 mm/yr



Effective Rainfall (R-AE)

230.65 mm/yr



Recharge Coefficient (rc)

20%*



Estimated Actual Recharge

46.13 mm

757.9 mm/yr

Therefore based on the rainfall data and evapotranspiration, it is estimated that a minimum of 46
mm of actual recharge is available to the underlying ground waters. This aquifer is not expected to
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maintain regional groundwater flow paths and circulation from recharge to discharge will likely
taken place at distances of less than 1 km. The aquifer is not considered to have any significant
porosity and flows are likely to be through fractures.
The study area is serviced by a mains water supply which runs adjacent to the roadway. There is
one historic well identified within the national well database compiled by the GSI as detailed below.

Table 8.15: Summary of groundwater well survey results
Groundwater
well ID
2921NEW001

Construction
method
(Dug/Borehole)
Borehole

Grid Reference

Depth (m BGL)

Comments

308700E
228700N

100m

Excellent Yield
3
(>500m /day)

BGL: Below Ground Level
The site is not located within a zone of contribution and/or groundwater source protection area for
any public groundwater supply source.
Groundwater Dependent Terrestrial Ecosystems (GWDTE’s) are defined as ecosystems which use
groundwater for survival, either partially or completely, and are designated for protection under
Article 1 of the Water Framework Directive. There are no GWDTEs within 2km of the new children’s
hospital satellite centre at Tallaght Hospital.

8.2.4

Characteristics of the Proposed Development

The development will create the children's hospital satellite centre at Tallaght Hospital to support the overall
National Paediatric Hospital Project. Please refer to Chapter 2 of the EIS for a full description of the proposed
development.
Surface water run-off from the development will be collected in a new drainage system prior to being
discharged to the public system. No groundwater recharging is proposed as part of the development.
Permeable paving is proposed for areas of new car parking for storage and filtration only prior to discharge to
the surface water system. Water is proposed to be supplied from the existing mains system and no
groundwater extraction is proposed for the development.
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Some fuel storage will be required on site for the provision of generators in the event of power loss for the
development.

8.2.5

Potential Impact of the Proposed Development

This sections reviews potential impacts of the construction and operational phases of the development on the
surrounding hydrology and hydrogeology in the study area.

8.2.5.1

Construction Phase

A number of the existing drainage systems on site are reported to be blocked or damaged.
Additional information has been sought on these and this will be evaluated upon receipt. In the
event of pipes or manholes being damaged beyond repair, they will be replaced on site. In addition,
a number of new connections are required during the works. The contractor will be required to
ensure that flows are maintained at all times by either the installation of temporary drainage runs or
the use of pumping. It is likely that due to the existing blockages, some foul waste is currently
leaking into the surrounding ground.
In addition, during the construction phase there will be a number of personnel based on site who
will require canteen and toilet facilities, which will discharge to the existing foul drainage system via
a temporary connection. At no time during construction will foul sewerage be allowed to discharge
to ground water.
There are a number of potential impacts to ground water from the construction stage of the project.
These include:


Ground excavation solids



Accidental spillage of hydrocarbons from the construction plant,



Foul waste from contractor's welfare facilities if not properly contained on site,



Waste from cementitious products and other construction debris,
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Ground water from surface excavations,



Vehicle wheel wash water,



Inappropriate handling and storage of materials and waste.

The magnitude of these potential contaminants is dependent on the site management practices
during the works. The contractor will be required to submit and implement a construction
management plan detailing surface water management strategy during the works. This process will
also be consistent with the Outline Construction Management Plan, which is submitted as part of
this EIS. In addition, this plan will be required to address separation traps on temporary systems
also.

8.2.5.2

Operational Phase

During the operational phase of the development the following potential risks to groundwater have
been identified:


Accidental spillage of hydrocarbons from the generator fuel storage facility;



Foul waste and surface water discharging to ground through leakage in the drainage
systems.

8.2.5.3

‘Do Nothing’ Scenario

If the proposed children's hospital satellite centre at Tallaght Hospital does not proceed, there will
be no additional impacts to the existing hydrology and hydrological aspects of the site.

8.2.6

Ameliorative, Remedial or Reductive Measures
8.2.6.1

Construction Phase

Remedial works to the existing foul and surface water drainage system on the hospital campus may
be required locally to facilitate the children's hospital satellite centre at Tallaght hospital. No
significant impact on the existing system is envisaged based on the proposed flows. All new
drainage systems will require pressure testing by the contractor and a CCTV survey to discover any
possible defects.
All fuel storage will be required to be contained in double bunded tanks and a construction Waste
and Management Plan, including potential emergency measures, will be required to be submitted
by the contractor prior to commencement of works on site.

8.2.6.2

Operational Phase

All new drainage on site will be pressure tested and have a CCTV survey carried out prior to being
made operational. All fuel tanks will be required to be double bunded and leak detection measures
to be put in place to prevent any accidental discharge.

8.2.6.3

‘Do Nothing’ Scenario

If the proposed children's hospital satellite centre at Tallaght Hospital does not proceed, there will
be no additional impacts to the existing hydrology and hydrological aspects of the site.

8.2.7

Predicted Impact of the Proposed Development
8.2.7.1

Construction Phase

There are no predicted significant impacts arising from the proposed construction of the new
children's hospital satellite centre in Tallaght Hospital in Dublin 24. This is due to the temporary
nature of construction and the expected use of temporary facilities by a competent contractor.

8.2.7.2

Operational Phase

A range of mitigation measures have been proposed for the operational phases of the project.
These measures, as detailed on the drawings, seek to ensure that all discharges from the
development are controlled to prevent impacts to receiving systems.

8.2.7.3

‘Do Nothing’ Scenario

If the proposed children's hospital satellite centre at Tallaght Hospital does not proceed, there will
be no additional impacts to the existing hydrology and hydrological aspects of the site.
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8.2.8

Monitoring

Monitoring during construction will consist of the following:


Normal quality control inspection of the works during excavation of materials down to acceptable
bearing stratum;



Adherence to the outline Construction Management Plan submitted with this EIS;



All excavations will be visually assessed for signs of possible contamination such as staining or
strong odours;



Review of any water encountered during excavation.

8.2.9

Reinstatement

Any temporary construction compounds will be completely removed from the site following the end of the
construction phase. Reinstatement at completion of the works will involve restoring areas to their original
condition, where practical, leaving the area in an acceptable and clean condition, removing all deleterious
materials that may have been deposited during construction works.

8.3

Connolly Hospital
8.3.1

Introduction

This Section of the EIS asses the hydrological and hydrogeological impacts of the activities and the
construction of the proposed children’s hospital satellite centre at Connolly Hospital. The Section considers
the study area and identifies proposed mitigation measures to minimise any impacts.
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It should be noted that generally a building of this size and nature would not normally require an EIS to be
prepared for it. However, as the children’s hospital satellite centres are an integral part of the National
Paediatric Hospital Project the following information has been provided for completeness. The children’s
hospital satellite centre will have less than 5% of the floor area of the main development at the St James
Hospital campus and is, therefore, of a much smaller scale and complexity. This has resulted in some
differences in the methodology and presentation of the children’s hospital satellite centre impacts and
mitigation measures set out below.
The proposed development is located on the existing Connolly Hospital campus in Dublin 15. See Site
Location Map on the following page.
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Figure 8.10: Site Location Map
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8.3.2

Methodology

The assessment of the potential impact of the activity of water services was carried out according to best
practice and the methodology specified in the following guidance documents.


Guidelines on Information to be contained in Environmental Impact Statements (Environmental
Protection Agency, 2002);



Advice Notes on Current Practice in the preparation of Environmental Impact Statements
(Environmental Protection Agency, 2003);



Guidelines for the preparation of Soils Geology and Hydrogeology Chapters of Environmental
Impact Statements (Institute of Geologists of Ireland, 2013);



Geology in Environmental Impact Statements, (Institute of Geologists of Ireland, 2002);



Guidelines on the Assessment of Indirect & Cumulative Impacts as well as Impact Interactions. (DG
Environment, 2002)

The following sources of information were also consulted:


Acquisition and compilation of all available regional information on the hydrology and hydrogeology
aspects of the study area, including:



Interrogation of the Geological Survey of Ireland’s (GSI) online mapping service, national well
databases and groundwater body descriptions;



Acquisition and examination of the Ordnance Survey of Ireland’s (OSI) mapping and aerial
photography;



Examination of the National Parks and Wildlife Service (NPWS) designations;



Examination of the Office of Public Works (OPW) online flood and hydrometric mapping service;



Acquisition of climatic data from Met Éireann;



Examination of the Water Framework Directive River Basin Management Plans;



Examination of the Environmental Protection Agency’s online hydrological and land use mapping
service;



Identification of possible karst features on OSI 1:50,000 and 1:10,560 scale maps and aerial
photography.

8.3.3

Receiving Environment

The site is located in the existing Connolly Hospital Campus in Blanchardstown, Fingal County Council. The
hospital was originally opened in 1955 as a Tuberculosis Hospital and then re-designated as a General
Hospital in 1973.
The Topography on the site is falling from the main hospital building at a level of c. 55m OD (Malin) to 53m
OD at the main access road, continuing to fall to the Tolka River at a level of c. 48m OD.
Ground conditions at the site, encountered during the preliminary ground investigation can be summarised as
follows:


0- 0.2m

Topsoil;



0.2 – 2.0m

Made Ground / Firm to very stiff sandy gravelly CLAY;



2.0 – 10.0m

Limestone bedrock.

The soils distribution across the site is provided on the Teagasc Soils Map. The proposed development is
indicated to be underlain by glacial till derived from limestone and fluvioglacial sands and gravels with rock
outcrop also present also at the surface.
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Geological maps from the GSI were reviewed to obtain an overview of the bedrock geology at the site. The
GSI Bedrock Geology Map shows that the geology in the wider site area consists of Calp Limestone,
described as dark grey argillaceous limestone and cherty limestone and shale. Limestone bedrock was
encountered at the site between 1m and 3m below ground level.
Please refer to Chapter 7 for more details on the soils and geology of the proposed development.
Activities on the site are currently restricted to health related procedures. There are no known groundwater
pumping activities carried out on the site and surface water run-off is directed into a piped drainage system
prior to discharging to the Tolka River. There is a heavily developed industrial zone to the north of the existing
hospital campus and considerable residential zones to the west.

8.3.3.1

Hydrological Setting

The development is located within the Tolka River Catchment (IE_EA_09_1868) under the Water
Framework Directive. The nearest identified river is the Tolka River located approximately 0.5km to
the south of the site. This stream flows in easterly direction prior to discharging to Dublin Bay. In
addition, there is an unnamed stream flowing north to south to the east of the site discharging to the
Tolka.
Under the Water Frameworks Directive, each of the river basin districts prepared a review of the
status of the waterways and a risk assessment of potential pressures on the water body. The
overall status of the Tolka River Catchment is Bad and the overall risk is 1a (At Risk).
Details of the Water Frameworks Directive risk assessments and quality status are given below on
the table on the following page.
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Table 8.16: Water Frameworks Directive Risk Tests
Status Element Description
Overall ecological status

Bad

Risk Test Description
EPA diffuse Model (2008)

At Risk (1a)

Road Wash - Soluble Copper

Probably Not at Risk (2a)

Road Wash - Total Zinc

Probably Not at Risk (2a)

Road Wash - Total Hydrocarbons

Probably at Risk (1b)

Forestry – Eutrophication (2008)

Probably Not at Risk (2a)

Unsewered Areas – Pathogens (2008)

Probably Not at Risk (2a)

diffuse overall – Worst Case (2008)

At Risk (1a)

Rivers Overall - Worst Case (2008)

At Risk (1a)

IPPCs (2008)

At Risk (1a)

Overall Risk from Point Sources - Worst Case (2008)

At Risk (1a)

Overall River Worst Case (2008) (point & diffuse)

At Risk (1a)

The objectives of the water management body are to protect the area’s objectives and to restore to
good quality by 2027.
River water quality in Ireland has traditionally been assessed on the basis of macroinvertebrate
community composition in association with aquatic plants (macrophytes and algae) and water
chemistry. The Environmental Protection Agency carries out quality assessments on rivers and
streams under the Q-rating system (Q-values). Q-ratings range from 1 – 5 with good quality
indicated by Q5, Q4-5 and Q4 and poor quality Q1. There is one Environmental Protection Agency
monitoring station within the Tolka River catchment within 1km of the site at the Abbotstown Bridge.
Details of the EPA sampling programme indicate unsatisfactory waters, as shown below.

Table 8.17: Environmental Protection Agency Q Rating Monitoring
Station

2002

Dunsink Lane 2-3
Br
(Abbottstown
Br).
1000
Q3, Q2-3 Poor Quality

8.3.3.2

2005

2007

2008

2013

3

2

2-3

3

Hydrogeological Setting

According to the bedrock aquifer mapping compiled by the GSI, the Calp Limestone Formation is
classified as a Poor Aquifer which is generally unproductive in Local Zones only (PI).
The site is located within the Dublin Urban GWB (IE_EA_G_005). The main aquifer litholiges
consist of limestones and in general, permeability in these rock units are likely to be low (110m2/d). Most groundwater flow will take place close to the surface with additional isolated flow
along fractures and fissures located at depths of up to 50m b.g.l.
According to interim classification work carried out as part of the Water Framework Directive, the
Dublin Urban GWB is classified as having good status in terms of quality and quantity.
Groundwater vulnerability is a term used to represent the intrinsic geological and hydrogeological
characteristics that determine the ease with which groundwater may be contaminated by human
activities. The vulnerability of groundwater depends on the connectivity between the land surface
and the aquifer, therefore it is a function of subsoil permeability, subsoil depth and recharge type,
diffuse or point recharge.
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The following table (Table 8.18) summarises the GSI vulnerability ratings based on subsoil type,
thickness and proximity to karst features.

Table 8.18: Aquifer vulnerability ratings
Vulnerability
Rating

Hydrogeological Conditions
Subsoil Permeability & Thickness

Unsaturated
Zone

Karst
Features

High
permeability
(sand/
gravel)

Moderate
permeability
(e.g. sandy
subsoil)

Low
permeability
(e.g. clayey
subsoil,
peat)

(Sand/
gravel
aquifers
only)

(<30m
radius)

Extreme (E)

0-3.0m

0-3.0m

0-3.0m

0-3.0m

-

High (H)

>3.0m

3.0-10.0m

3.0-5.0m

>3.0m

N/A

Moderate (M)

N/A

>10.0m

5.0-10.0m

N/A

N/A

Low (L)

N/A

N/A

>10.0m

N/A

N/A

According to the interim aquifer vulnerability mapping compiled by the GSI, the underlying
groundwaters are classified as High Vulnerable.
Groundwater in the area is through diffuse sources (rainfall) as there are no point sources within
the area. Recharge is calculated as the Effective Rainfall multiplied by the recharge coefficient. The
effective rainfall is based on the actual rainfall and the potential evapotranspiration. Rainfall data
was obtained from Met Eireann (www.met.ie). Rainfall figures show an average annual rainfall of
757 mm for the weather station at Casement Aerodrome, located ca. 15 km South of the site.

Table 8.19: Total Rainfall in millimetres for Casement Aerodrome
Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total

Jan
2013

94.4

47.3

85.5

40.1

45.8

60.8

68.8

48.5

35.1

127.8

26.6

83.2

763.9

mean

62.6

48.8

52.6

54.1

59.5

66.7

56.2

73.3

59.5

79.0

72.9

72.7

757.9
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*30-year average from year 1960-1990
Over the summer months, most of the rainfall is taken up by the soil and does not recharge the
groundwater. The amount of rainfall taken up by the soil is dependent on the evapotranspiration.
The potential evapotranspiration for Dublin Airport is 555 mm/yr. Actual Evapotranspiration (A.E.) is
calculated as 95% of the potential figure, to allow for soil moisture deficits.


Average annual Rainfall (R)



Estimated Potential Evapotranspiration (PE)

555 mm/yr



Estimated Actual Evapotranspiration (AE)

527.25 mm/yr



Effective Rainfall (R-AE)

230.65 mm/yr



Recharge Coefficient (rc)

20%*



Estimated Actual Recharge

46.13 mm

757.9 mm/yr

Therefore based on the rainfall data and evapotranspiration, it is estimated that a minimum of 46
mm of actual recharge is available to the underlying ground waters. This corresponds to the GSI
data available which estimates 51 - 100mm of rainfall is available. This aquifer is not expected to
maintain regional groundwater flow paths and circulation from recharge to discharge will likely
taken place at distances of less than 1 km. The aquifer is not considered to have any significant
porosity and flows are likely to be through fractures.

EIS National Pediatric Hospital Project – Chapter 8: Hydrogeology and Hydrology

The study area is serviced by a mains water supply which runs adjacent to the roadway. There are
no historic wells identified within the national well database compiled by the GSI within 1 km of the
site
The site is not located within a zone of contribution and/or groundwater source protection area for
any public groundwater supply source.
Groundwater Dependent Terrestrial Ecosystems (GWDTE’s) are defined as ecosystems which use
groundwater for survival, either partially or completely, and are designated for protection under
Article 1 of the Water Framework Directive.
There are no GWDTEs within 2km of the satellite centre development with the closest being the
River Liffey basin approximately 3km to the south.

8.3.4

Characteristics of the Proposed Development

The development will create a children’s hospital satellite centre to support the overall National Paediatric
Hospital Project. Please refer to Chapter 2 of the EIS for a full description of the proposed development.
Surface water run-off from the development will be collected in a new drainage system prior to being
discharged to the public system. No groundwater recharging is proposed as part of the development.
Permeable paving is proposed for areas of new car parking for storage and filtration only prior to discharge to
the surface water system. Water is proposed to be supplied from the existing mains system and no
groundwater extraction is proposed for the development.
Some fuel storage will be required on site for the provision of generators in the event of power loss for the
development.

8.3.5

Potential Impact of the Proposed Development
8.3.5.1

Construction Phase

A number of the existing drainage systems on site are to be diverted as part of the works as
indicated on the drainage layouts as submitted with the planning application drawings. In addition, a
number of new connections are required during the works. The contractor will be required to ensure
that existing flows are maintained at all times by either the installation of temporary drainage runs
or the use of pumping.
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In addition, during the construction phase there will be a number of personnel based on site who
will require canteen and toilet facilities, which will discharge to the existing foul drainage system via
a temporary connection. At no time during construction will foul sewerage be allowed to discharge
to ground water.
There are a number of potential impacts to ground water from the construction stage of the project.
These include


Ground excavation solids



Accidental spillage of hydrocarbons from the construction plant



Foul waste from contractor's welfare facilities if not properly contained on site



Waste from cementitious products and other construction debris Ground water from
surface excavations



Vehicle wheel wash water



Inappropriate handling and storage of materials and waste

The magnitude of these potential contaminants is dependent on the site management practices
during the works. The contractor will be required to submit and implement a construction
management plan detailing surface water management strategy during the works. This process will
also be consistent with the outline Construction Management Plan, which is submitted as part of
this EIS. In addition, this plan will be required to address separation traps on temporary systems
also.

8.3.5.2

Operational Phase

During the operational phase of the development the following potential risks to groundwater have
been identified:


Accidental spillage of hydrocarbons from the generator fuel storage facility;



Foul waste and surface water discharging to ground through leakage in the drainage
systems.

8.3.5.3

‘Do Nothing’ Scenario

If the proposed children's hospital satellite centre does not proceed, there will be no additional
impacts to the existing hydrology and hydrological aspects of the site.

8.3.6

Ameliorative, Remedial or Reductive Measures
8.3.6.1

Construction Phase

No significant impact on the existing system is envisaged based on the proposed flows. All new
drainage systems will require pressure testing by the contractor and a CCTV survey to discover any
possible defects.
All fuel storage is required to be contained in double bunded tanks and a construction Waste and
Management Plan, including potential emergency measures, will be required to be submitted by the
Contractor prior to commencement of works on site.

8.3.6.2

Operational Phase

All new drainage on site will be pressure tested and have a CCTV survey carried out prior to being
made operational. All fuel tanks will require double bunding and leak detection measures to be put
in place to prevent any accidental discharge.

8.3.6.3

‘Do Nothing’ Scenario

If the development does not proceed, there will be no changes if the proposed children’s hospital
satellite centre at Connolly Hospital does not proceed, however, there will be no additional impacts
to the existing hydrology and hydrological aspects of the site.
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8.3.7

Predicted Impact of Proposed Development
8.3.7.1

Construction Phase

There are no predicted significant impacts arising from the proposed construction of the new
children's hospital satellite centre in Connolly Hospital in Dublin 15. This is due to the temporary
nature of construction and the expected use of temporary facilities by a competent contractor.

8.3.7.2

Operational Phase

A range of mitigation measures as detailed on the submitted planning drawings, have been
proposed for the operational phases of the project. These measures seek to ensure that all
discharges from the development are controlled to prevent impacts to receiving systems.
No significant residual impacts are anticipated with the measures proposed.

8.3.7.3

‘Do Nothing’ Scenario

If the proposed children's hospital satellite centre at Tallaght Hospital does not proceed, there will
be no additional impacts to the existing hydrology and hydrological aspects of the site.

8.3.8

Monitoring
Monitoring during construction will consist of the following:


Normal quality control inspection of the works during excavation of materials down to
acceptable bearing stratum;



Adherence to the outline Construction Management Plan submitted with this EIS;



All excavations will be visually assessed for signs of possible contamination such as
staining or strong odours;



Review of any water encountered during excavation.
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8.3.9

Reinstatement

Any temporary construction compounds will be completely removed from the site following the end of the
construction phase. Reinstatement at completion of the works will involve restoring areas to their original
condition, where practical, leaving the area in an acceptable and clean condition, removing all deleterious
materials that may have been deposited during construction works.
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