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Abbreviations 

BH Borehole 

ca. Circa / approximately 

CoA Certificate of Authorisation 

CoP EPA Code of Practice in Environmental Risk Assessment for Unregulated Waste 
Disposal Sites, 2007 

CSM Conceptual Site Model 

EPA Environmental Protection Agency 

GSI Geological Survey of Ireland 

GWB Groundwater Body 

GWDTE Groundwater Dependent Terrestrial Ecosystem 

GWS Group Water Scheme 

Ha Hectares 

Lk Locally Important Karst Aquifer 

Ll Locally Important Aquifer 

m OD Metres above Ordnance Datum 

OPW Office of Public Works 

OSi Ordnance Survey of Ireland 

NHA Natural Heritage Area 

NPWS National Parks and Wildlife Service 

pNHA Proposed National Heritage Area 

RBD River Basin District 

SAC Special Areas of Conservation 

SI Site Investigation 

SPA Special Protected Areas 

SPR Source Pathway Receptor 

SPZ Source Protection Zone 

SWDTE Surface Water Dependent Terrestrial Ecosystem  

WFD Water Framework Directive 
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Section 1  Introduction 

1.1 Project Background 
Digby Bridge legacy landfill site is located south east of Digby Bridge, in the townland of 

Barrettstown, less than three kilometres from Sallins as shown in Figure 1.  

A Tier 1 Risk Assessment of the site was completed in 2008 by Kildare County Council, in line 

with the Environmental Protection Agency (EPA) Code of Practice: Environmental Risk 

Assessment for Unregulated Waste Disposal Sites 2007 (CoP). A preliminary Conceptual Site 

Model (CSM) of the site was developed and the Source-Pathway-Receptor (S-P-R) linkages were 

evaluated. The Tier 1 categorized the site as being of ‘High Risk (Class A)’  due to the high risk 

SPR linkages. The site was entered on Kildare County Council’s Waste Management Act Section 

22 Register, a list of unregulated waste disposal sites. 

Kildare County Council appointed CDM Smith Ireland Ltd (CDM Smith) in 2017 to prepare a Stage 

1 Environmental Risk Assessment and Remediation Plan in accordance with the EPA Code of 

Practice and comprising of Tier 2 and Tier 3 Risk Assessments which will then inform the 

Remediation Plan. This will provide the basis for the Council’s application for a Certificate of 

Authorisation (CoA) to the EPA as required under S.I. No. 524/2008 - Waste Management 

(Certification of Historic Unlicensed Waste Disposal and Recovery Activity) Regulations 2008. It 

will also be required to inform Stage 2 of the Project: Remediation Works. 

1.2 Purpose of this Report 
In accordance with the objectives of the project, as set out in the Project Brief, three number of 

reports will be prepared  

▪ Tier 2: Site Investigations and Testing;  

▪ Tier 3: Refinement of Conceptual Site Model and Quantitative Risk Assessment; 

▪ Remediation Plan; and 

▪ Appropriate Assessment Screening. 

It is also stated that “The consultant appointed to undertake the Project shall undertake such 

studies, analyses, assessments, investigations, monitoring and other works as necessary to meet 

the Project Objectives, in accordance with the EPA Code of Practice.”  

This report precedes the Tier 2 Report and reviews background information relevant to the 

project, including the Tier 1 Risk Assessment of the site completed in 2008 by Kildare County 

Council. Accordingly, the CSM and S-P-R linkages have been updated where appropriate to 

inform remainder of the Tier 2 Site Investigation and Tier 3 Quantitative Risk Assessment.  
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1.3 Information Sources  
The principal sources of information and standards used for this study are as follows: 

▪ Kildare County Council Tier 1 assessment and CSM;  

▪ Kildare County Council planning files; 

▪ Section 22 Register;  

▪ EPA, Teagasc and Geological Survey of Ireland (GSI) online databases were reviewed to 

assess the following:  

• Bedrock type and quaternary geology (soil and subsoil type); 

• Aquifer type; 

• Groundwater bodies; 

• Groundwater vulnerability; and 

• Groundwater and surface water body classification under the Water Frameworks 

Directive (WFD). 

▪ The National Parks and Wildlife Service (NPWS) online database was reviewed to assess 

the proximity of the following:  

• Special Protected Areas (SPAs); 

• Special Areas of Conservation (SACs); 

• Natural Heritage Area (NHA); and 

• Proposed NHA (pNHA). 

▪ The Office of Public Works (OPW) online database was reviewed to assess the following 

Low, Medium and High Probability River Flood Extents in the area; 

▪ The Ordnance Survey of Ireland (OSi) online databases were reviewed to assess the 

following: 

• Base Information and Mapping; 

• Nature and Environment; and 

• Population and Economy. 
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Section 2  Environmental Setting 

2.1 Description of the Site 
The site of the landfill is privately owned and is currently used as horse paddocks and for grazing 

sheep. While the site footprint covers an estimated 9 Ha, it is believed that only 4 ha may have 

been landfilled, the site boundary is delineated and shown in Figure 1. The exact footprint of the 

waste is unknown and will be determined through the Tier 2 investigation. Surrounding lands 

are mainly used for agricultural activities and there are several residential dwellings close to the 

site. The Grand Canal runs by the site, just beyond its northern boundary. Table 1 summarises 

the site and adjacent lands. 

Table 1: General Site Information 

Detail Description 

Site Name Digby Bridge Landfill 

Site Location Barrettstown, Co. Kildare 

Use Agriculture; livestock – sheep and horses 

Historic Use Sand and gravel quarry before conversion to municipal landfill 

Site Area ca. 9 Ha 

Investigation Area Across the entire site, adjacent and local properties and the canal 

Number of Buildings 0 (14 along site boundary) 

Number of Properties 4 

North (distance estimated 
from nearest waste) 

Residential dwellings (60m). Local Road (85m). The Grand Canal - pNHA 
(100m). Agricultural land; livestock – sheep. 

South (distance estimated 
from nearest waste) 

Residential dwellings (111m). Agricultural land; livestock – sheep and horses. 

East (distance estimated 
from nearest waste) 

Residential dwellings (30m). Agricultural land; livestock – sheep and horses. 

West (distance estimated 
from nearest waste) 

Residential dwelling (95m). Agricultural land; livestock – sheep. 

 

2.2 Topography 
The approximate elevation of the site is just over 80m above Ordnance Datum (m OD). The site 

is located on two minor hills located to the south and southwest, the topographical gradient falls 

in a north-eastward across site towards the canal. A topographical survey will be prepared as 

part of the Tier 2 Site Investigation. 

2.3 Drainage 
During periods of heavy rainfall, ponding is evident in some areas of site, this can be seen on 

natural ground and zones of settlement. There is anecdotal evidence from landowners 

suggesting that there has been localized flooding in one area of site in the past. A drainage ditch 

was later constructed to divert this surface water to the road instead of free-flowing into a farm 

yard. There is no known history of complaints arising from leachate discharge on the road or in 

the canal. 

There is no recorded evidence of wider flooding in the area and there is no national probability 

status assigned to it on the Office of Public Works national database. The nearby town of Sallins, 
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three km to the south east, has experienced a recent flooding event resulting from a capacity 

issue with outfall to the Grand Canal. 

2.4 Geology 
2.4.1 Quaternary Geology 
The GSI Quaternary Geology map shown as Figure 2 indicates that the site is underlain by 

deposits of gravels derived from limestone. The land north of the site is underlain by alluvium, 

which follows the course of the Grand Canal, the sequence moving in a northerly direction from 

the canal is alluvium, gravels and till.  

The Teagasc Soils map shown as Figure 3 indicates the quaternary geology of the site is 

glaciofluvial sand and gravels derived from calcareous materials. The soils are indicated to be 

shallow and well drained. To the south there is glacial till derived from calcareous parent 

material. 

2.4.2 Bedrock Geology 
The GSI Bedrock Geology map (scale 1:100,000) shown as Figure 4 indicates the site is underlain 

by a massive, unbedded, cherty and often dolomitised limestone of the Rickardstown 

Formation. This formation is Dinantian (Lower Carboniferous), has also been described as a pure 

bedded limestone and is thought to be more than 100m thick. The formation is mostly 

surrounded by the Waulsortian limestones. The Waulsortian Limestones are massive, 

unbedded/crudely bedded lime-mudstones. They are of older Dinantian age and are typically 

300m to 500m thick.  

Based on the same map, there have been two outcrops identified less than 500m north of site 

and structural measurements have been made in the past. The bedding is stratigraphically up 

(right-way-up), striking 359.71° and dipping 30° W. There are two bounding faults located to the 

north and south of the formation in this area, trending northwest-southeast.  

2.4.3 Karst 
The Rickardstown Formation is known to be karstified in areas. The GSI National Karst map 

indicates there no mapped karst features on the site or within a 1km radius of the site. Two 

caves, identified as 2923SWK001 and 2923SWK002, are both located approximately 15km north-

east of the site close to contacts between the Rickardstown Formation, Waulsortian Limestones 

and Tober Colleen Formation. The former and latter are mapped in the Waulsortian and Tober 

Colleen, respectively. 

Pure bedded limestones are more susceptible to karstification and contain most karst landforms 

than impure (or mud or shale-rich) limestones. 

2.4.4 Geological Heritage 
The GSI database shows that there are no geological heritage features listed for the site or in its 

vicinity. 
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2.5 Hydrogeology 
The GSI National Bedrock Aquifer map is shown as Figure 5, this identifies the site as being 

underlain by a Locally Important Karstified Aquifer (Lk), the Rickardstown Formation. The 

eastern boundary of the site is a 100 m from the intersection between the Rickardstown 

Formation (Lk) and the Waulsortian Limestones. The Waulsortian Limestones are classed as a 

Locally Important Aquifer (Ll) and are moderately productive only in local zones. The 

Rickardstown Formation is commonly very cherty and often dolomitised. In areas where 

dolomotisation has been intense, groundwater yields are found to be high. 

The gravel unit at the site has not been delineated and designated by the GSI as an aquifer unit, 

this is most likely due to its limited extents.  

Groundwater vulnerability, as defined by the GSI, is the term used to represent the intrinsic 

geological and hydrogeological characteristics which determine the ease that contaminants may 

enter the groundwater. The GSI Groundwater Vulnerability map on Figure 6 shows that the site 

has been classed as ‘H – High’. 

According to the GSI database, there are potentially seven groundwater abstraction points 

within 1km of the site, four of which have a yield classed as poor, less than 35 m3/day. 

The well records for the Rickardstown Formation in Co. Kildare indicate fissures and several 

water entries in the borehole logs, this data was gathered by the GSI for the Kildare 

Groundwater Protection Scheme Reports1. 

The site is not on a Public Source Protection Zone (SPZ) or that of a Group Water Scheme (GWS). 

The nearest SPZ is Robertstown Public Water Supply which is 4.8 km to the west of the site.  

There is no groundwater quality available for the aquifer unit for the site. The site overlies the 

Naas Groundwater Body (GWB) under the WFD. The EPA has classed groundwater quality as 

good for the WFD 2010-2015, not based on sampling data. 

2.6 Hydrology 
The site is in the WFD Eastern River Basin Districts (RBDs). The stretch of the River Liffey that 

runs east of the site has been classed as moderate (interim overall status).   

Running along the northern boundary is the Grand Canal, which starts at Shannon Harbour and 

finishes at Grand Canal Dock in Dublin. It is a navigable waterway with water flowing from west 

to east. The River Liffey is approximately 1km to the south east of the site, and the Grand Canal 

crosses the River Liffey via an aqueduct. There are no streams which flow through the site. The 

EPA surface water body map shows two streams mapped 140 m north east of the site (other 

side of canal) as tributaries of the River Liffey. A drainage ditch exists to the northwest of the 

site, which separates the main field with the yard of the adjacent house.  

  

                                                                    

1 Geological Survey Ireland, 2002. Kildare Groundwater Protection Scheme Report 
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2.7 Designated Sites 
The Grand Canal, which comes to within 50 m of the southern boundary of the site is a proposed 

Natural Heritage Area. The site is not otherwise within or directly adjacent to any Natural 

Heritage Area (NHA), Special Area of Conservation (SAC) or Special Protection Area (SPA).  

The following SACs and SPAs are located within 10 km of the site. A number of these are also 

listed as pNHAs:  

▪ Grand Canal pNHA (002104) – approximately 50 m to the north of the site; 

▪ Ballynafagh Bog SAC (000391) – approximately 5.7 km to the north west; 

▪ Ballynafagh Lake SAC (00713) – approximately 7.1 km to the north west; 

▪ Hodgestown Bog NHA (001393) – approximately 8.7 km to the north west; and 

▪ Mouds Bog SAC (002331) - approximately 7.9 km to the north east.  

2.8 Licenced Sites  
A search of the EPA Maps resource returned three licensed sites within 4km of the site. The 

details of which are listed in Table 2. 

Table 2: Summary of Local EPA Licensed Sites 

Location Reg No. Category 

1.5 km west of site A0112-01 Urban Waste Water  

2.75 km south east of site P0819-01 Industry 

3.5 km south east of site P0805-01 Industry 

The nearest registered landfill on the EPA database is the closed landfill at Kerdiffstown, Co. 

Kildare, which is located 4 km to the south east of the site. 

2.9 Planning History 
The Kildare County Council planning database was reviewed and a total of 13 planning 

applications were found within 500m of the site centre-point, as shown in Table 3.  
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Table 3: Summary of Nearby Planning Applications 

Location 
Planning 

ID 
Description Status Decision Year 

140 m west of 
site 

97720 
Reinstatement and raising of lands for 
agricultural benefit using inert subsoil 

and topsoil 

Decision 
Made 

Refuse 2003 

60 m south of 
site 

82016 Retention of stable development 
Application 

Finalised 
Grant 2003 

140 m north 
west of site 

66134 
Restore and rehabilitate lands for 

grazing 
Decision 

Made 
Refuse 2004 

Near site* 68318 Dormer bungalow and septic tank 
Application 

Finalised 
Grant 2004 

60 m east of site 72478 
Two storey dwelling house, domestic 

effluent treatment system and 
percolation area 

Application 
Finalised 

Grant 2005 

50 m south west 
of site 

84013 
Change of house design to that which 

was previously granted 
Application 

Finalised 
Grant 2008 

30 m north east 
of site 

83232 
Retention of modifications to thatched 
cottage, including an extension to the 

rear of the dwelling. 

Application 
Finalised 

Grant 2008 

125 m west of 
site 

100893 
Construction of a bungalow, domestic 
garage, septic tank with percolation 

area 

Application 
Finalised 

Refuse 2015 

Central-north 
section of site 

100724 Bungalow and effluent treatment plant 
Application 

Finalised 
Refuse 2015 

10 m west of site 101543 

Removing condition of planning 
relating to sterilisation of lands, 

constructing a bungalow, detached 
domestic garage, septic tank with 

percolation area 

Withdrawn NA 2016 

160 m west of 
site 

102239 

Removing condition of planning 
relating to sterilisation of lands, 

constructing a bungalow, detached 
domestic garage, septic tank with 

percolation area 

Application 
Finalised 

Grant 2016 

30 m east of site 102743 
Erection of an extension and garage, 

installation of septic tank and 
percolation area 

Application 
Finalised 

Grant 2016 

Central-north 
section of site 

101973 
Stable building, feed store, tack room 

and dungstead 
Withdrawn NA 2016 

*Application granted on the site, but development does not appear to have taken place 
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Section 3  Site History 

3.1 Site History and Land Use 
The Ordnance Survey Ireland (OSi) Map from (1837-1842), show gravel pits present and three 

buildings along the northern boundary of the site. These are in the footprints of buildings 

currently on the eastern and western sides of the northern site boundary. The land occupied by 

present-day buildings along the middle of the northern boundary is a green field. There is a 

gravel pit adjacent to the eastern boundary of the present-day site and there are gravel pits 

approximately 180 – 250 m to the south east of the site. The canal is to the north of the site and 

the surrounding land is predominantly used for agriculture.  

The OSi Map from (1888-1913), shows an increase in size of the gravel pits with pathway access. 

The gravel on the eastern side (onsite) of the site has been connected to the gravel pit (offsite) 

on the opposite side of the site boundary. The south-eastern corner of the site, a gravel pit, 

approaches the location of a house which is present today. Buildings to the eastern and western 

sides of the northern boundary of site are still present. A present day building which is situated 

roughly in middle of the northern boundary is still on a green field. 

The aerial photograph from 1995, shows that the pits have been infilled and are now used for 

agricultural land (grazing). The Grand Canal is to the north of the site. The gravel pits to the east 

appear to be partially infilled and/or overgrown, the boundaries are delineated by hedges and 

trees. The offsite pit adjacent to the eastern boundary of the site has been partially infilled. The 

present day building in the middle of the northern boundary is present on 1995 aerial 

photograph. In the south-eastern corner of the site there appears to be patch of exposed earth. 

The aerial photograph from 2005, shows the site and off-site areas largely unchanged, apart 

from the addition of two buildings to the south of the site; residential and/or farm related. 

The aerial photograph from 2005-2012 shows no significant changes. 

In the past, properties adjacent to the landfill had complained to the local authority about poor 

groundwater quality from their domestic wells. The local authority responded by providing 

public water supply connections to some properties in the area. 

3.2 Landfill History  
The understanding of the landfilling at the site is based on information provided by Kildare 

County Council, which included the project brief and data from the EPA Section 22 Register, the 

EPA Section 22 Register is included in Appendix A. 

Landfilling started at the site in 20/06/1980, was operated until approximately 31/12/1982 and 

was privately-owned. As the main county landfill, the site was used for the disposal of municipal 

waste, as well as commercial. On the EPA Section 22 register, the waste that entered the landfill 

was classified as Waste Type A – Municipal and states that there was no hazardous waste 

landfilled at the site. The waste quantity is estimated at 100,000 tonnes. 

The following risk assessment scores were assigned to the site: 

▪ Leachate Risk Assessment Score:  35 Low Risk, 
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▪ Landfill Gas Risk Assessment Score: 70 High Risk, and 

▪ Overall Risk Assessment Score:   70 Low Risk. 

Post landfilling, the site was partially remediated by capping with an unknown depth of soil and 

is currently used by the owner for grazing farm animals. No monitoring infrastructure, landfill 

gas or leachate collection was installed. 

3.3 Previous Investigations 
Other than the Tier 1 Risk Assessment completed by Kildare County Council in 2008, the site has 

not been previously assessed, although a site investigation (SI) consisting of one borehole 

(“BH01”) for a residential development was conducted in 2006. The borehole log is included in 

Appendix C. An additional borehole (“BH02”) has been installed 140m to the east of site, the 

installation was a condition of planning approval for a domestic dwelling. The borehole log is 

included in Appendix C. 

3.4 Preliminary Conceptual Site Model 
Kildare County Council prepared a preliminary CSM in 2008 (included in Appendix B). To prepare 

for the Tier 2 and Tier 3 Risk Assessments, this preliminary CSM has been reviewed and updated 

where appropriate. 

3.4.1 Potential Sources 
Potential sources of contamination on the site comprise: 

▪ Landfill material (waste mass); 

▪ Leachate generated from the landfilled material; 

▪ Contaminated groundwater plume; 

▪ Landfill gas generated by anaerobic decay of organic material; 

▪ Muck spreading (farmyard manure) / artificial fertiliser; and 

▪ Pesticides / herbicides (farm related). 

Potential off-site sources 

▪ Infilled pits; 

▪ Septic tanks / percolation areas; 

▪ Fuel tanks (kerosene / green diesel); and 

▪ Muck spreading (farmyard manure) / artificial fertiliser. 

3.4.2 Potential Receptors  
Potential receptors comprise the following: 

▪ Groundwater in Quaternary gravels; 
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▪ Locally important karstified aquifer (Lk); 

▪ Residential dwellings, farm related buildings; 

▪ Groundwater (drinking water); 

▪ Groundwater dependant ecosystems; and 

▪ Surface water - Grand Canal and River Liffey; 

3.4.3 Potential Pathways 
▪ Migration of ground gases and/or vapours, through the gravel formation; 

▪ Migration of leachate through the gravel to groundwater; 

▪ Migration of leachate/percolation area/kerosene or fuel tank through groundwater 

through the gravel aquifer: 

• Supply of residential dwelling; 

• Grand Canal; and 

• Rickardstown Formation (locally important karstified aquifer). 

▪ Migration of leachate/ percolation area/kerosene or fuel tank via groundwater through 

karstified aquifer: 

• Supply of residential dwelling; and 

• Grand Canal. 

▪ Leaching / dissolution of contaminant in soils and subsequent migration via surface water. 

An updated preliminary CSM is presented on Figure 7 and Figure 8.  

3.5 Tier 1 Risk Assessment   
Kildare County Council carried out a Tier 1 Risk Assessment in 2008 (included in Appendix B). To 

prepare for the Tier 2 and Tier 3 Risk Assessments, this has been reviewed and updated where 

appropriate. The methodology follows the EPA Code of Practice and is based on the principle of 

linkages between the Source, Pathway and Receptor, this provides a scoring system. The scores 

of the assigned components from the S-P-R linkages are listed in Table 4, the S-P-R values are 

calculated in Table 5. 

From the desk study of the site, it was understood that a gravel layer is the only strata between 

the potential leachate of the waste body and the bedrock of the Rickardstown Formation (locally 

important karstified aquifer). Therefore, there is no significant geological barrier above the 

aquifer and an extreme vulnerability can be assigned. There is overland flow of surface water 

from the landfill associated with the drainage of precipitation. Although there is no point where 

leachate is visibly ponding on the landfill, a direct connection between drainage ditches 

associated with the waste body and the Grand Canal is assumed.  
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Table 4: S-P-R Linkage Scores 

EPA Ref Risk Points Rationale   

1a 
Leachate; source/hazard scoring matrix, 

based on waste footprint. 
7 Municipal waste and a footprint of >1 

and ≤5 ha   

1b 
Landfill gas; source/hazard scoring matrix, 

based on waste footprint. 
7 

Municipal waste and a footprint of >1 
and ≤5 ha 

2a Leachate migration: Pathway (Vertical) 3 
GSI describes the groundwater 

vulnerability as   
Moderate 

2b Leachate migration: Pathway (Horizontal) 5 

The bedrock is classified by the GSI as a 
Locally   

Important Aquifer (LI) – bedrock which is   
moderately productive only in Local 

Zones 

2c 
Leachate migration: Pathway (Surface water 

drainage) 
2 No connection 

2d 
Landfill gas: Pathway (Lateral migration 

potential) 
3 Gravels (Section 2.4.1) 

2e 
Landfill gas: Pathway (Upwards migration 

potential) 
5 Gravels (Section 2.4.1) 

3a 
Leachate migration: Receptor (Human 

presence) 
3 

Residential properties and buildings 
within 50 m of the waste mass 

3b 

Leachate migration: Receptor   
(Protected areas – SWDTE or   

GWDTE) (Surface water/   
groundwater dependent terrestrial   

ecosystems) 

3 
Grand Canal (pNHA Listing) within 50m of 

the waste mass 

3c 
Leachate migration: Receptor   
(Aquifer category – Resource   

potential) 
3 

The aquifer has been classed as locally 
important, the data available for nearby 

well yields indicates poor well yields. 

3d 
Leachate migration: Receptor   

(Public water supplies – other than   
private wells) 

0 
No public water supply within 1 km, 

based on GSI database. 

3e 
Leachate migration: Receptor (Surface water 

bodies) 
3 

Grand Canal (pNHA Listing) within 50m of 
the waste mass 

3f Landfill Gas: Receptor (Human presence) 5 
Residential properties and buildings 

within 50 m of the waste mass 

 

The scores of each of the components of a S-P-R linkage are combined to give a total S-P-R value 

in Table 4. The maximum possible score for a S-P-R linkage is shown on Table 5. The normalised 

score for each S-P-R linkage is the S-P-R value as a percentage of the total score. The normalised 

score is categorised as high, medium or low risk based on the ranking provided for normalised 

score in Table 6. 
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Table 5: S-P-R Values for each S-P-R Linkage as per CoP with Normalised Scores 

Calculator   S-P-R Values   Maximum   Linkage    
Normalised 

Score (%) 

Leachate migration through combined groundwater and surface water pathways 

SPR1 
1a x (2a + 2b + 

2c) x 3e 
210 300 

Leachate => 
surface water 

70 

SPR2 
1a x (2a + 2b +   

2c) x 3b 
210 300 

Leachate => 
SWDTE 

70 

Leachate migration through groundwater pathway 

SPR3 
1a x (2a + 2b) x 

3a 
168 240 

Leachate => 
human presence 

70 

SPR4 
1a x (2a + 2b) x   

3b 
168 240 

Leachate => 
GWDTE 

70 

SPR5 
1a x (2a + 2b) x   

3c 
168 400 

Leachate => 
Aquifer 

42 

SPR6 
1a x (2a + 2b) x   

3d 
0 560 

Leachate => 
Surface Water 

0 

SPR7 
1a x (2a + 2b) x   

3e 
168 240 

Leachate => 
SWDTE 

70 

Leachate migration through surface water pathway 

SPR8 1a x 2c x 3e 42 60 
Leachate => 

Surface Water 
70 

SPR9 1a x 2c x 3b 42 60 
Leachate => 

SWDTE 
70 

Landfill gas migration pathway (lateral & vertical) 

SPR10 1b x 2d x 3f 105 150 
Landfill Gas => 

Human Presence 
70 

SPR11 1b x 2e x 3f 175 250 
Landfill Gas => 

Human Presence 
70 

Site maximum SPR Score 70 

Risk Classification 
Highest Risk 

(Class A) 

 

Table 6: Risk Classification 

Risk Classification Range of Risk Scores 

Highest Risk (Class A)  Greater than or equal to 70% for any individual S-P-R linkage  

Moderate Risk (Class B)  Between 40-70% for any individual SPR linkage  

Lowest Risk (Class C)  Less than or equal to 40% for any individual SPR linkage 
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There are nine SPR linkages assessed as having a high risk, two of which are combined 

groundwater and surface water pathways (SPR1 and SP2), three of which are leachate migration 

through groundwater (SPR3, SPR4 and SPR7), two of which are leachate migration through 

surface water (SPR8 and SPR9) and two of which are the landfill gas risk to residential and other 

buildings (SPR10 and SPR11). 

There is one SPR linkage assessed as having a moderate risk, which is leachate migration through 

groundwater (SPR5). 

Based on the ‘Highest Risk (Class A)’ classification for the site, a Tier 2 for site investigation and 

testing is necessary. 
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Appendix A  Section 22 Register 
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Appendix B  2008 Tier 1 Risk Assessment and 
CSM 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 11-11-2020:06:27:12



Digby Bridge.

Conceptual Site Model and Risk Assessment.

Kildare County Council

Environment Section

Waste Management Act 1996 - 2008 Section 22 Sites 
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Kildare County Council Waste Management Act 1996-2008

Environment Section Section 22 Sites

Migration via saturated 

zone

Migration via unsaturated 

zone

Canal

Site: Digby Bridge Conceptual Site Model - Network Diagram

Uncontaninated 

Groundwater

Site Users

Source Pathway Receptor

Outdoor Inhalation

Landfill Gas

Migration via unsaturated 

zone

Landfill Leachate
Possible domestic wells

Possibly dwelling above 

waste Neighbouring 

house
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Site : DIGBY BRIDGE

SPR (Source Pathway Receptor) Linkage

Site score Max score %

SPR 1= 1a X (2a + 2b + 2c) X 3e SPR 1: 147 300 49.00%

SPR 2= 1a X (2a + 2b + 2c) X 3b (SWDTE) SPR 2: 147 300 49.00%

SPR 3= 1a X (2a + 2b) X 3a SPR 3: 147 240 61.25%

SPR 4= 1a X (2a + 2b) X 3b SPR 4: 147 240 61.25%

SPR 5= 1a X (2a + 2b) X 3c SPR 5: 147 400 36.75%

SPR 6= 1a X (2a + 2b) X 3d SPR 6: 0 560 0.00%

SPR 7= 1a X (2a + 2b) X 3e SPR 7: 147 240 61.25%

SPR 8= 1a X 2c X 3e SPR 8: 0 60 0.00%

SPR 2= 1a X 2c X 3b (SWDTE) SPR 9: 0 60 0.00%

SPR 10= 1b X 2d X 3f SPR 10: 105 150 70.00%

SPR 11= 1b X 2e X 3f SPR 11: 175 250 70.00%

Karsified Groundwater bodies (Rk)2b: Leachate Migration -      

GW Flow Regime

5

2e: Landfill Gas -           

Vertical Migration

5

2d: Landfill Gas -            

Laterial Migration

3

2C: Leachate Migration -      

SW Drainage

0

7

7

3

3

3f: Landfill Gas -              

Human Presence

Grand Canal located within 50m of waste body

PNHA

0

3a: Leachate Migration - 

Human Presence

3c: Leachate Migration - 

Aquifier Category

Rationale

2a: Leachate Migration -      

GW Vulnerability

2

Waste body contains Municipal waste 

footprint >1and<5ha 

Waste body contains Municipal waste 

footprint >1and<5ha 

High Vulnerability

1a: Leachate Hazard

1b: Landfill Gas Hazard

Table Score

3

No direct connection to surface water, in 

disused quarry.

Sand and gravel, Made ground, urban, Karst

Sand and gravel, Made ground, urban, Karst

3b: Leachate Migration - 

Protected Area

House within 50m of waste body

Lg - locally important aquifer

High Risk (Class A) site

3e: Leachate Migration - 

Surface Watewr Bobied

3

5

Waste body approx. <50m from Grand 

Canal

3d: Leachate Migration -      

Public Water Supply

House within 50m of waste body

No public water supply within 1km and not 

a karst aquifier
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Site: Digby Bridge

Table 1a: LEACHARE: SOURCE/HAZARD SCORING MATRIX

< 1 ha >1< 5 ha > 5 ha

C&D
20

0.5 1 1.5

Municipal
21

5 7 10

Industrial
22

5 7 10

Pre 1977 sites
23

1 2 3

Max 10 1a 7

Table 1b: LANDFILL GAS: SOURCE/HAZARD SCORING MATRIX

< 1 ha >1< 5 ha > 5 ha

C&D
20

0.5 1 1.5

Municipal
21

5 7 10

Industrial
22

5 7 10

Pre 1977 sites
23

1 2 3

Max 10 1b 7

Table 2a: LEACHATE MIGRATION: PATHWAYS

3

2

1

0.5

2 2a 2

Table 2b: LEACHATE MIGRATION: PATHWAYS

5

2

2b 5

Table 2c: LEACHATE MIGRATION: PATHWAYS

0 2c 0

WASTE TYPE

WASTE FOOTPRINT (ha)

WASTE TYPE

WASTE FOOTPRINT (ha)

1

Points 

available

Points 

available

Productive Fissured Bedrock Groundwater Bodies        (Rf 

and Lm)

Gravel Groundwater bodies (RG and Lg)

Low Vunerability

High - Low Vunerability

Parameter

3

Parameter Points 

available

SURFACE WATER DRAINAGE (surface water pathway)

If no direct connection

Parameter

GROUNDWATER FLOW REGIME                      (Vertical 

Pathway) 

Extreme Vunerability

High Vunerability

Moderate Vunerability

2

Poorley Productive Bedrock Ground Water Bodies        (Ll, 

Pl, PU)

GROUNDWATER FLOW REGIME (Horizontal Pathway) 

Karstified Groundwater bodies (Rk)

Is there a direct connection between drainage ditches 

associated with the waste body and adjacent surface water 

body? Yes
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Table 2d: LANDFILL GAS: PATHWAY assuming receptor within 250m of source

3

2

1

1 2d 3

Table 2e: LANDFILL GAS: PATHWAY assuming receptor located above source

5

3

1

1 2e 5

Table 3a: LEACHATE MIGRATION: RECEPTORS

3

2

1

0 3a 3

Table 3b: LEACHATE MIGRATION: RECEPTORS

3

2

1

0

1

0 3b 3

HUMAN PRESENCE (presence of a house indicates 

potential private well)

2

All Namurian or Irish Sea Tills (low permeability)

Clay, Alluvium, Peat

Parameter

Bedrock

LANDFILL GAS LATERIAL MIGRATION                           

POTENTIAL

Clay, Alluvium, Peat

All other Tills (including limestone, sandstone etc - 

moderate Permeability 

Greater than 50m but less than 250m of the waste body

Parameter Points 

available

LANDFILL GAS LATERIAL MIGRATION                           

POTENTIAL

Sand and gravel, Made ground, urban, Karst

Bedrock

Sand and gravel, Made ground, urban, Karst

Greater than 250m but less than 1km of the waste body

Greater than 1km of the waste body

Parameter

1.5

Parameter Points 

available

On or within 50m of waste body

Points 

available

All Namurian or Irish Sea Tills (low permeability)

All other Tills (including limestone, sandstone etc - 

moderate Permeability 

Greater than 250m but less than 1km of the waste body

Greater than 1km of the waste body

Undesignated sites within 50m of waste body

Undesignated sites greater than 250m of the waste body

Undesignated sites greater than 50m but less than 250m 

of the waste body

Points 

available

PROTECTED AREAS (SWDTE or GWDTE)

On or within 50m of waste body

Greater than 50m but less than 250m of the waste body

0.5
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Table 3c: LEACHATE MIGRATION: RECEPTORS

5

3

1 3c 3

Table 3d: LEACHATE MIGRATION: RECEPTORS

7

3

0 3d 0

Table 3e: LEACHATE MIGRATION: RECEPTORS

3

2

1

0 3e 3

Table 3f: LANDFILL GAS: RECEPTORS

5

3

1

0.5 3f 5

Regionally Important Aquifier (Rk, Rf, Rg)

Locally Important Aquifier (Ll, Lm, Lg)

Poor Aquifier (Pl, Pu)

Parameter

Parameter Points 

available

AQUIFIER CATEGORY (resource potential)

Greater than 300m but less than 1km or within Outer SPA 

(SO) for GW supplies

Greater than 1km (karst aquifier)

Greater than 1km (no karst aquifier)

3

Points 

available

PUBLIC WATER SUPPLY (other than private wells)

Within 100m of site boundary

5Greater than 100m but less than 300m or within Inner SPA 

(SI) for GW supplies

Within 50m of site boundary

Greater than 50m but less than 250m

Greater than 250m but less than 1km

Greater than 1km

Parameter Points 

available

SURFACE WATER BODIES

Greater than 50m but less than 150m

Greater than 150m but less than 250m

Greater than 250m

Parameter Points 

available

HUMAN PRESENCE

On site or within 50m of site boundary
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Comment (include distances from

site boundary)

2. What are the 

neighbouring

Land Uses?

5. Are there potential Yes

receptors (if yes, give 

details)?

Surface water features 

(if yes,

distance and direction 

of flow)

Any wetland or 

protected

areas

6. Are there any 

potential

sources of 

contamination (if

yes, give details)?

Surface waste (if yes, 

what

type?)

no visible or detectable signs of contamination

Surface ponding of 

leachate

Other

Services

Other buildings Farm Buildings

Number of residential properties adjoining, one may be built on 

waste.  Farm buildings also adjoining.

Public Water Supplies

Residential housing, farm buildings

3. What is the size of 

the site?
approximately 4.5 hectares

Private Wells Possible wells, although area is served by mains water

 Grand Canal (pNHA) opposite side of narrow road

Houses

4. What is the 

topography?
sloping towards road/canal

Walkover Survey Checklist

Information Checked

1. What is current 

Land Use?
Footprint of waste may extend into lands owned by a number of 

difference landowners. Land use mainly agriculture- animals 

grazing.  Possible that waste may extend under/near residental 

property, farm buildings, driveway to residence.
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7. Are there any 

outfalls to

surface water? (If yes, 

are

there discharges and 

what is

the nature of the 

discharge?)

8. Are there any signs 

of

impact on the 

environment?

(If yes, take 

photographic

evidence)

Vegetation die off, 

bare

Ground

Signs of settlement, 

subsidence, water 

logged areas

Downstream water 

quality

appears poorer than 

upstream

water quality

9. Are there any 

indications of

remedial measures? 

(Provide

details)

Yes

Capping Site capped and seeded.  Exact details and depths unknown  

Landfill gas collection

some minor settlement

Drainage or hydraulic 

issues

Litter

Gas bubbling through 

water

No

No

Leachate seepages

Leachate seepage

Odours

Landfill gas odours

Surface ponding of 

leachate
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10. Describe fences 

and

security features (if 

any)

Any other relevant

information?

Leachate collection

Land within ownership of a few different owners, each fenced 

off from next.
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Appendix C  Historical Ground Investigation 
Logs 
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