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1 INTRODUCTION 

This report outlines the comparative assessment of options in relation to hydrogeology for the six options for 
the Celbridge to Hazelhatch Link Scheme. This assessment will form part of a Phase 2 – Option Selection 
Report which is a deliverable under Phase 2 – Options Selection of the TII PMG 2019. The purpose of the 
Option Selection Report is to present the project constraints and the assessments that were undertaken in 
order to identify the Preferred Option for the project. 

This report assesses the impact of each option shortlisted for Stage 2 from a hydrogeological perspective. 
Specifically, the report evaluates the potential impacts on any of the following with the operation of each of 
the options: 

• Water Framework Directive status and risk to that status; 

• Nutrient sensitivity; 

• Aquifer classification and characteristics; 

• Groundwater vulnerability; and 

• Proximity to groundwater resources and features. 

The impacts for each of the options are identified so that those with unacceptably high levels of impact can 
be avoided to the extent feasible as part of the overall option assessment process. 

A comparative assessment of each route was carried out to assess potential impacts in relation to 
hydrogeology. This assessment has been undertaken in accordance with “Guidelines on Procedures for 
Assessment and Treatment of Geology, Hydrology and Hydrogeology for National Road Schemes” (NRA, 
20081) and has had regard to the TII MCA Guidelines (TII, 20162). A route corridor with an overall width of 
500m was applied to each route option, as recommended in the TII Guidelines for Assessment of 
Hydrogeology for National Road Schemes. The criteria for determining the importance for each 
hydrogeological attribute are detailed in Table 1-1, sourced from the TII Guidelines. 

Table 1-1: Rating Criteria for Hydrogeology Attributes (NRA, 2008) 

Importance Criteria Typical Examples 

Extremely High Attribute has a high quality or value 
on an international scale 

Groundwater supports river, wetland or surface water 
body ecosystem protected by EU legislation e.g. SAC 
or SPA status 

Very High Attribute has a high quality or value 
on a regional scale 

Groundwater supports river, wetland or surface water 
body ecosystem protected by national legislation – NHA 
status 

Regionally important potable water source supplying 
>2500 homes 

Inner source protection area for regionally important 
water source 

High Attribute has a high quality or value 
on a local scale 

Groundwater provides large proportion of baseflow to 
local rivers 

Locally important potable water source supplying >1000 
homes 

Outer source protection area for regionally important 
water source 

Inner source protection area for locally important water 
source 

Medium Attribute has a medium quality or 
value on a local scale 

Locally Important Aquifer 

Potable water source supplying >50 homes. 

 

1 NRA, 2008. Guidelines on Procedures for Assessment and Treatment of Geology, Hydrology and Hydrogeology for National Road 

Projects. National Roads Association.  

2 TII, 2016. Multi-Criteria Analysis (MCA). Transport Infrastructure Ireland (TII) Publications. 
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Importance Criteria Typical Examples 

Outer source protection area for locally important water 
source 

Low Attribute has a low quality or value 
on a local scale 

Poor Bedrock Aquifer 

Potable water source supplying <50 homes 

1.1 Guidance 

This analysis was undertaken by means of a desktop assessment based on the following guidance and 
information sources: 

• GeoHive – https://www.map.geohive.ie;  

• Geological Survey of Ireland (GSI) - https://www.gsi.ie/;  

• Environmental Protection Agency (EPA) - http://gis.epa.ie/Envision;  

• National Parks and Wildlife Services (NPWS) http://webgis.npws.ie/npwsviewer/ for designated sites; 

• Transport Infrastructure Ireland (TII) “Project Appraisal Guidelines for National Roads Unit 7.0 - Multi 
Criteria Analysis” (2016);  

• National Roads Authority (NRA)/TII “Guidelines on Procedures for Assessment and Treatment of 
Geology, Hydrology and Hydrogeology for National Road Projects” (2008); and 

• UK Highways Agency “Design Manual for Roads and Bridges, Volume 11, Section 3, Road Drainage 
and the Water Environment” (2007) and the updated LA113 (20203). 

An assessment of the impact on the hydrogeological constraints was undertaken for the options in 
accordance with the NRA guidelines (NRA, 2008) and the TII MCA Guidelines (TII, 2016). The documents 
provide guidance on the assessment procedures utilised for water in the option selection process and 
provide guidance on the assessment of hydrogeological impacts during the planning and design of national 
road schemes in Ireland. 

1.2 Project Appraisal Guidelines Requirements 

The TII “Project Appraisal Guidelines for National Roads Unit 7.0 - Multi Criteria Analysis” (PAG) states the 
following for a Stage 2 appraisal of hydrogeology should be considered in the route corridor selection: 

“The TII Guidelines on Procedures for Assessment and Treatment of Geology, Hydrology and Hydrogeology 
for National Road Schemes gives references to soil and water contained in the NRPMG and specifically 
outlines the approach to be adopted in the consideration and treatment of geology, hydrology and 
hydrogeology at the Constraints Study, Route Corridor Selection and Preliminary Design / Environmental 
Impact Assessment phases. Road schemes have the potential to impact groundwater bodies and aquifers. 
The impact assessment criteria in the MCA are the same as stated in the TII Guidelines on Procedures for 
Assessment and Treatment of Geology, Hydrology and Hydrogeology for National Road Schemes.” 

Therefore, the following elements are considered as part of the hydrogeology assessment: 

• Water Framework Directive status and risk to that status; 

• Nutrient sensitivity; 

• Aquifer classification and characteristics; 

• Groundwater vulnerability; and 

• Proximity to groundwater resources and features. 

 

3 UK Highway Agency, 2020. Design Manual for Roads and Bridges – A113 Road Drainage and the Water Environment ((formerly HD 

45/09)). Department for Infrastructure. 

https://www.map.geohive.ie/
https://www.gsi.ie/
http://gis.epa.ie/Envision
http://webgis.npws.ie/npwsviewer/
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1.3 Assessment Criteria 

The Stage 2 Appraisal Process was carried out using the full range of sub criteria recommended in PAG unit 
7.0, and with regard to the objectives of the scheme, so as to take account of all the predicted impacts of 
each option or alternative. In many cases there is a strong overlap between the objectives of the scheme 
and one or more of the PAG sub criteria. 

All appraisal criteria use a standard scale. Each impact is scored on a scale of 1 (major or highly negative 
impact) to 7 (major or highly positive impact). A score of 4 represents a neutral or not significant impact.  
Each impact is scored as per the system presented in Table 1-2. 

Table 1-2: Project Appraisal Guidelines Scoring 

Score PAG Score 

7 Major or highly positive 

6 Moderately positive 

5 Minor or slightly positive 

4 Not significant or neutral 

3 Minor or slightly negative 

2 Moderately negative 

1 Major or highly negative 

All scores refer to impacts measured relative to the Do-Nothing option. The Do-Nothing option represents the 
retention of the existing road network without improvement. This option comprises the existing road network 
infrastructure in the study area and this networks ability to meet future demands for traffic and road safety 
without any upgrade or junction improvement works, other than routine maintenance. The Do-Nothing option 
would therefore by definition be scored as Neutral (relative to itself) under all sub criteria. 

PAG 7.0 notes that simply adding up the scores of the different sub-criteria gives an indication of the overall 
performance of each option under a given criterion, but this is not to be used in a mechanistic way as a 
decision process. The performance of each option in meeting the scheme objectives was then considered to 
be one of the criteria presented in Table 1-3. 

Table 1-3: Qualitative Scoring 

Score PAG Score 

Preferred The choice which most fully meets the project objectives. 

Good Where project objectives are met notably better than with the intermediate choices but notably 
not as well as with the best choice. 

Intermediate Where project objectives are met considerably less well than with the best choice but 
considerably better than with the worst choice. 

Poor Where project objectives are met notably less well than with the intermediate choices but 
notably not as well as with the best option. 

Least Preferred The choice which does least to achieve the project objectives. 

Having regard to the full range of impacts assessed in each case. This is a high level of ranking of the 
options or alternatives. The scoring process allows for options or alternatives to be identified as being 
‘Good’, falling between ‘Intermediate’ and ‘Preferred’, or as ‘Poor’, falling between ‘Least Preferred’ and 
‘Intermediate’. 

For some options there will be very little between their impact scores and some may even have the same 
impact scores. In such circumstances, the author has applied expert judgement and evaluated each option 
comparatively against the other options, taking into account the quantitative and qualitative assessments. 
This has allowed the author to determine a preference for each option. In some instances, similar options 
may have the same preference.  
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2 EXISTING ENVIRONMENT 

The EU Water Framework Directive (2000/60/EC) (WFD) establishes a framework for the protection, 
improvement and management of surface water and groundwater. The study area is underlain by the Dublin 
Groundwater Body (GWB) (IE_EA_G_008) (Good 2013-2018 WFD status, Not at risk) which is nutrient 
sensitive. The Dublin GWB is poorly productive bedrock and the underlying aquifer at the site is classified as 
Ll (Locally Important Aquifer, Bedrock which is Moderately Productive only in Local Zones) (refer to Figure 
2-1).  

The GSI groundwater vulnerability map (refer to Figure 2-2) indicates an area of high vulnerability on the 
western side of the site along the River Liffey while the majority of the area underlying the route options has 
‘Moderate’ vulnerability. This area of High vulnerability is underlain by alluvial deposits around the River 
Liffey while the remaining areas of Moderate vulnerability are mostly underlain by lower permeability glacial 
till.  

There are no known groundwater dependent terrestrial ecosystems (GWDTE) within the study area, the 

closest one being Rye Water Valley/Carton SAC approximately 4km to the north of the site. There is one 

artificial pond mapped by Irish Wetlands at Celbridge Abbey/Simmonstown House. It is unknown whether it 

contains a groundwater dependent ecosystem but it is recorded as having a low ecological value.  

There are no recorded groundwater resource protection zones in the Study Area, however each route option 
potentially intersects wells recorded on the GSI database. The current use of these wells and their exact 
location is unknown. They are assumed to be agricultural or domestic use abstractions supplying fewer than 
50 homes and as such are classified as Low importance. 

There is no indication of groundwater flooding within the Study Area. No karst features were identified in the 
Study Area. 

 

Figure 2-1: Groundwater Map 
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Figure 2-2: Vulnerability Map 
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3 OPTION SELECTION 

3.1 Methodology 

Online sources such as Geological Survey Ireland Spatial Resources and EPA maps have been used to 
perform geographic information system (GIS) analysis of hydrogeological data. 250 metre buffer zones have 
been generated around to create the 500m assessment corridor, each of the six no. Stage 2 options’ 
centrelines to create the 500m assessment corridor, as recommended in the TII Guidelines for Assessment 
of Hydrogeology for National Road Schemes. The options were assessed with respect to their likely impact 
on hydrogeological attributes.  

The potential hydrogeological impacts on particular attributes falling within the individual route corridors are 
set out in Table 3-1. The impacts are mostly neutral for all route options due to the prevalence of low 
importance attributes and the fact that the proposed routes are predominantly raised over low lying land, 
minimising interference with the hydrogeological domain. 

Excavation over the GWB may temporarily impact groundwater flow regimes and quality during the 
construction phase. The permanent impact on GWB recharge is expected to be negligible in the wider 
regional context, as the new impermeable area is negligible compared to the size of the underlying aquifer 
which receives relatively low recharge (<50mm/yr) in this area. 

Given the distance to the Rye Water Valley/Carton GWDTE (4km), the low permeability in the aquifer and 
the predominantly west to east flow direction of the GWB, the impact on this GWDTE is considered 
negligible. 

Preliminary cut and fill volume estimates contained within the Preliminary Options Assessment Report 
indicate that Option E has the largest cut volume (8,685m3) while Option A has the lowest cut volume 
(5,465m3). For the purposes of assessing hydrogeological impacts it is assumed that higher cut volumes 
have a higher likelihood of affecting the quality and flow of local groundwater. 
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 Table 3-1: Hydrogeological Impacts of Options 

Route Option Attribute Importance Impact Level of Impact 

Option A  

 

Potable water source supplying <50 homes Low Three domestic/agricultural supply wells potentially located within the route corridor. Neutral 

Area of regionally/locally important aquifer Medium 
The characteristics of the LI aquifer along the corridor will be unchanged, however it may be temporarily affected during 
construction if the bedrock becomes exposed.  

Neutral 

Area of High, Extreme/ X Groundwater Vulnerability Medium Existing vulnerability rating unchanged along the route corridor. However, it may be temporarily affected during construction 
as the topsoil is stripped back. This route crosses a larger area of High vulnerability compared to other options and traverses 
a narrow area of sand and gravel (approx. 300 linear m) downstream of the Liffey crossing. 

Minor Negative 

Option A1  

 

Potable water source supplying <50 homes Low Three domestic/agricultural supply wells potentially located within the route corridor. Neutral 

Area of regionally/locally important aquifer Medium 
The characteristics of the LI aquifer along the corridor will be unchanged, however it may be temporarily affected during 
construction if the bedrock becomes exposed.  

Neutral 

Area of High, Extreme/ X Groundwater Vulnerability Medium Existing vulnerability rating unchanged along the route corridor. However, it may be temporarily affected during construction 
as the topsoil is stripped back. This route crosses a larger area of High vulnerability compared to other options and traverses 
a narrow area of sand and gravel (approx. 300 linear m) downstream of the Liffey crossing. 

Minor Negative 

Option B  

 

Potable water source supplying <50 homes Low One domestic/agricultural supply well potentially located within the route corridor. Neutral 

Area of regionally/locally important aquifer Medium 
The characteristics of the LI aquifer along the corridor will be unchanged, however it may be temporarily affected during 
construction if the bedrock becomes exposed.  

Neutral 

Area of High, Extreme/ X Groundwater Vulnerability Medium Existing vulnerability rating unchanged along the route corridor. However, it may be temporarily affected during construction 
as the topsoil is stripped back. 

Neutral 

Minor wetland feature potentially dependent on groundwater Low Potential long term impact on groundwater flows is negligible. Neutral 

Option C  

 

Potable water source supplying <50 homes Low One domestic/agricultural supply well potentially located within the route corridor. Neutral 

Area of regionally/locally important aquifer Medium 
The characteristics of the LI aquifer along the corridor will be unchanged, however it may be temporarily affected during 
construction if the bedrock becomes exposed.  

Neutral 

Area of High, Extreme/ X Groundwater Vulnerability Medium Existing vulnerability rating unchanged along the route corridor. However, it may be temporarily affected during construction 
as the topsoil is stripped back. 

Neutral 

Minor wetland feature potentially dependent on groundwater Low Potential long term impact on groundwater flows is negligible. Neutral 

Option E  

Potable water source supplying <50 homes Low One domestic/agricultural supply well potentially located within the route corridor. Neutral 

Area of regionally/locally important aquifer Medium 
The characteristics of the LI aquifer along the corridor will be unchanged, however it may be temporarily affected during 
construction if the bedrock becomes exposed.  

Neutral 

Area of High, Extreme/ X Groundwater Vulnerability Medium Existing vulnerability rating unchanged along the route corridor. However, it may be temporarily affected during construction 
as the topsoil is stripped back. 

Neutral 

Minor wetland feature potentially dependent on groundwater Low Potential long term impact on groundwater flows is negligible. Neutral 

Option C-E 

Potable water source supplying <50 homes Low One domestic/agricultural supply well potentially located within the route corridor. Neutral 

Area of regionally/locally important aquifer Medium 
The characteristics of the LI aquifer along the corridor will be unchanged, however it may be temporarily affected during 
construction if the bedrock becomes exposed.  

Neutral 

Area of High, Extreme/ X Groundwater Vulnerability Medium Existing vulnerability rating unchanged along the route corridor. However, it may be temporarily affected during construction 
as the topsoil is stripped back. 

Neutral 

Minor wetland feature potentially dependent on groundwater Low Potential long term impact on groundwater flows is negligible. Neutral 
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4 OPTION SUMMARY 

A summary of the preference ranking for each option with respect to hydrogeology is shown in Table 
4-1Error! Reference source not found.. The preference rating is determined based on a comparative 
assessment of the impacts between options. 

All options pose an overall neutral impact on the domestic/agricultural supply wells and the underlying 
aquifer traversed by the route corridors. Options A and A1 cross a larger area of High groundwater 
vulnerability compared to other options and traverse a narrow strip of sand and gravel which has a 
comparatively higher vulnerability, therefore these options are classed as Intermediate from a 
hydrogeological point of view.  

The remaining options are comparable in terms of hydrogeological impact with some minor differences as 
follows:  

• The corridors for Options B, C, E and C-E cross the Celbridge Abbey/Simmonstown House pond, with 
Options E and C-E coming closest and therefore receiving a slightly less preferable rating.  

• Options C, E and C-E are expected to have the largest cut volumes which increases their likelihood of 
affecting the quality and flow of local groundwater. Therefore, Option B is considered to be the Preferred 
option. 

Table 4-1: Hydrogeology Preference Rating 

Option Potential for Impact  Impact 
Score 

Impact 
Level  

Preference 

Option A • Neutral impact on three domestic/agricultural supply wells 
and underlying bedrock aquifer. 

• Minor negative impact on areas of high groundwater 
vulnerability including sand and gravel.  

3 Minor or 
slightly 

negative 

Intermediate 

Option A1 • Neutral impact on three domestic/agricultural supply wells 
and underlying bedrock aquifer. 

• Minor negative impact on areas of high groundwater 
vulnerability including sand and gravel. 

3 Minor or 
slightly 

negative 

Intermediate 

Option B • Neutral impact on one domestic/agricultural supply wells, 
underlying bedrock aquifer and nearby pond. 

• Neutral impact on groundwater vulnerability. 

4 Neutral Preferred 

Option C • Neutral impact on one domestic/agricultural supply wells, 
underlying bedrock aquifer and nearby pond. 

• Neutral impact on groundwater vulnerability. 

4 Neutral Good 

Option E • Neutral impact on one domestic/agricultural supply wells, 
underlying bedrock aquifer and nearby pond. 

• Neutral impact on groundwater vulnerability. 

4 Neutral Good 

Option C-E  • Neutral impact on one domestic/agricultural supply wells, 
underlying bedrock aquifer and nearby pond. 

• Neutral impact on groundwater vulnerability. 

4 Neutral Good 

 

 


