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GSI 
Ref.

Report Title No. of EH 
adjacent to 
route

Year 
Completed

Soil Conditions

7240 Report on a Site 
Investigation for Fairview 
Park, Proposed Changing 
Facility

2 2008 Boreholes revealed MADE GROUND, composed of black 
sandy CLAY containing demolition waste. This material 
overlies stiff black gravelly CLAY at depths of 4.3m. Trial 
pits revealed black gravelly CLAY FILL intermixed with 
demolition waste.

6845 Dublin Port Tunnel Vol 5 
(Part 1) Site Investigation 
Data Reports

2 1995 In summary, the overburden soils at the site 
predominately comprise the following sequence: MADE 
GROUND (at 1.10m); very dense dark grey to black 
SAND and GRAVEL; stiff dark grey CLAY with much 
gravel (at 5m); very stiff dark grey sandy gravelly CLAY; 
Argillaceous LIMESTONE (from 13m to 16.8m).

5937 Report on a Site 
Investigation for a 
Development at 
Kavanaghs Public House, 
Fairview, Dublin

1 2005 Loosely compacted MADE GROUND underlies surface 
concrete to a depth of 1.1m. Soft silty CLAY extends from 
1.1m to 2.4m and overlies medium dense brown clay 
bound GRAVEL (grading to firm gravelly CLAY in 
places). Very stiff black gravelly CLAY (black BOULDER 
CLAY) is present below 3.6m. This stratum was 
penetrated to refusal at 6.4m.

5564 Report on a Site 
Investigation for a 
Development at 
Donaghmede

8 2004 The borings reflect a high degree of consistency with 
surface TOPSOIL overlying firm to stiff brown gravelly 
CLAY. At approximately 2.2m below ground very stiff 
grey gravelly CLAY was noted and boreholes were 
terminated in this stratum at depths between 6m and 
6.5m.

5228 Grange Road 
Donaghmede Draft 
Ground Investigation 
Report

4 2003 The ground conditions generally consisted of the 
following units: Topsoil; sandy, gravelly CLAY/SILT with 
occasional cobbles and boulders; sandy, medium coarse 
GRAVEL with occasional cobbles; sandy gravelly CLAY 
with cobbles and boulders.

4356 Report on a Site 
Investigation for Balgrtiffin 
Residential Development

3 2001 In summary, the overburden soils at the site 
predominately comprise the following sequence: soft to 
firm brown slightly sandy slightly gravelly CLAY with 
cobbles and boulders; stiff to very stiff black slightly 
sandy slightly gravelly CLAY with cobbles and boulders.

411 Donnycarney Church 3 1965 In summary, the overburden soils at the site 
predominately comprise the following sequence: 
TOPSOIL; soft brown BOULDER CLAY (encountered at 
1.4m to 2.75m); hard brown BOULDER CLAY 
(encountered at 2.3m to 2.7m); very hard black 
BOULDER CLAY (encountered at 3.96m to 5.36m); and 
broken rock at 4.57m.

An assessment of ground and groundwater conditions has been completed using available information taken from 
existing ground investigation reports. Findings from this assessment are used to characterise the route and provide 
preliminary geotechnical recommendations.

4. Field Studies

No field studies have been undertaken for this report.
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5.4.1 Superficial Deposits

The GSI Quaternary Sediments and Teagasc Soils maps (Appendix A) indicate the route is underlain by the 
following deposits:

Made Ground

According to the Teagasc Soils map almost the entire route is mantled by deposits of Made Ground. These deposits 
extend to the east and west of the route for several kilometres and can be attributed to urban development within 
the Dublin city area.

Aeolian Deposits

The GSI Quaternary Sediments map records Aeolian deposits along the southern extent of the route in the area of 
Marino Crescent. These deposits are composed of windblown sands. Immediately south of these deposits and 
outside of the route area, are silts and clays associated with estuarine sediments.

The Teagasc Soils map does not record these Aeolian deposits but rather a covering of Made Ground.    

Alluvium Deposits

The GSI Teagasc Soils map indicates a narrow (approx. 40m wide) south-east trending ribbon of Alluvium flanking 
the Santry River. These deposits bisect the route near the junction of Greencastle Road and Malahide Road. 

An additional narrow (approx. 30m wide) ribbon of Alluvium is recorded bisecting the route at the junction of 
Mornington Grove and Malahide Road. Located approximately 1.3km south of the Santry River, these deposits are 
recorded on the GSI Quaternary Sediments map but not on the Teagasc Soils map. It is possible that they are 
overlain by Made Ground. There are no rivers recorded on contemporary maps which can be attributed to these 
deposits.

Glaciofluvial Deposits

The GSI Teagasc Soils map indicates a relatively small (approx. 80m wide by 900m long) east-west trending 
deposit of glaciofluvial sand and gravel, located along Main Street Clongriffin at the northern extent of the route. 
Deposits are described as being derived chiefly from Carboniferous limestone.

Till Deposits

The GSI Teagasc Soils map records Till deposits at three separate locations – at Marino and Coolock to the south 
and middle of the route respectively and extensive coverage to the north of the route beyond the junction of Blunden 
Drive and Malahide Road. Deposits are described as being derived chiefly from Carboniferous limestone.

In contrast the GSI Quaternary Sediment map indicates most of the route is directly underlain by Till deposits. 
However, it is likely that most of these deposits are mantled by Made Ground as evidenced by the Teagasc Soils 
map.

5.4.2 Bedrock

The GSI Bedrock Geology map (scale 1:100,000) (Appendix A) indicates the route is underlain by a sequence of 
Carboniferous limestone rocks comprising the following formations:

Lucan Formation

This extends from the southern extent of the route to the junction of Danieli Road and Malahide Road and takes 
up approximately half of the southern end of the scheme. 

The Lucan Formation comprises dark-grey, argillaceous, cherty, spicular micrites and shales, with horizons of 
graded, skeletal limestones containing ooids and other shallow water grains.

Outcrops/subcrops of Lucan Formation are recorded approximately 2.2km to the south-east of the route within the 
grounds of Clontarf Golf Course.

Tober Colleen Formation

This extends for approximately 1.5km across the middle portion of the route between Danieli Road and Malahide 
Road junction (to the south) and Greencastle Road and Malahide Road junction (to the north).
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The Tober Colleen Formation comprises dark-grey, calcareous, commonly bioturbated mudstones and subordinate 
thin micritic limestones.   

Malahide Formation

This underlies the remaining northern half of the route extending from the junction of Greencastle Road and 
Malahide Road to Clongriffin Park and Ride (northern extent of the proposed route).

The Malahide Formation comprises dark-grey argillaceous bioclastic limestone and shale. This formation is 
commonly referred to as the Upper Argillaceous Bioclastic Limestone (Upper ABL).

5.4.3 Structural Geology

There are no faults recorded along the proposed route. However, a series of north-east trending synclinal and 
anticlinal axis cross the middle and northern extent of the route respectively and are an indication of regional 
folding.

Structural measurements taken from surrounding outcrops indicate bedding dips of between 15 and 35 degrees 
with dip direction varying. 

5.5 Hydrology

5.5.1 Surface Water Features

According to the GSI Surface Water Features map (Appendix A) only one water feature (Santry River) crosses the 
route at the junction of Green Castle Road and Malahide Road.  This river, which is culverted below the Malahide 
Road, flows in a south-easterly direction following the topography and emptying into the sea at North Bull Island to 
the east of the route.

5.5.2 Flooding

The Office of Public Works (OPW) Flood Maps (Appendix A) indicates the Santry River is not liable to flooding in 
the vicinity of the route. However, approximately 500m south-east of where the river crosses the route there is a 
Medium Probability (1 in a 100 chance per year) that the lands immediately adjacent to the Santry River will become 
flooded.

Records of coastal flooding are limited to the southern extent of the route. OPW Flood Maps indicates a Medium 
Probability (1 in a 100 chance per year) of coastal flooding in the area immediately south of the routes’ southern 
boundary. However, there is a Low Probability (1 in a 1000 chance per year) of coastal flooding which extends into 
the route affecting Clontarf Road and the southern extent of Marino Crescent.

5.5.3 Past Flood Events   

According to the OPW Past Flood Records map (Appendix A) five flood events have been recorded within 500m 
of the route. The following table summarises these occurrences:

Table 3.  Summary of Past Flood Events

Distance from route Area Year Cause

On site (Malahide and St 
Brigid’s Roads)

Artane, Dublin 
5

December 
1954

Possible overwhelming of the Naniken Culvert during a heavy 
storm flow. Resulting in the flooding of the Malahide and St Brigid’s 
Roads in the vicinity of Artane. The Naniken River Culvert passes 
beneath the route near the junction of Mornington Grove and 
Malahide Road, coinciding with a river shown on historic OSI 
maps. 

On site (Malahide Rd.) Donnycarney, 
Dublin 5

June 1963 Persistent and heavy rainfall resulting in road closures and 
evacuation of houses.

Approx. 50m east of site 
(Collins Av.)

Donnycarney, 
Dublin 5

August 
2008 and 
July 2009

Recurring flooding. Persistent and heavy rainfall resulting in the 
overwhelming of the Wad River Culvert. This culvert crosses the 
route at the junction of Collins Avenue and Malahide Road and 
runs roughly parallel with Collins Avenue. The Wad River is 
shown on historical OSI mapping prior to being culverted (pre 
1940s)
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Approx. 200m west of the 
site (Collins Av.)

Donnycarney, 
Dublin 5

July 2009 Persistent and heavy rainfall resulting in road closures and 
evacuation of houses.

Approx. 500m east of the 
site (Clanmoyle Road) 

Donnycarney, 
Dublin 5

October 
2011

Recurring flooding. “The source of the flood waters was the Wad 
River. Water from the river ran into Collins Avenue and then 
Clanmoyle Road and ponded around the houses”. Flooding has 
occurred 3 times over a four-year period. Flood depths of 1m 
recorded.

Findings from this review indicate the route has experienced past flood events at Donnycarney and Artane. The 
flood events appear to be the result of heavy rainfall resulting in the overwhelming of two culverts, both of which 
pass beneath the route. 

5.6 Hydrogeology

5.6.1 Aquifer Classification

According to the GSI Groundwater Resources (Aquifer) map (Appendix A), the Lucan and Malahide Formations, 
which predominantly underly the route, are classified as Locally Important Aquifers (LI). These formations are 
moderately productive only in local zones. 

The Tober Colleen Formation, which crosses the central portion of the route, is classified as a Poor Aquifer (PI) 
and is described as being generally unproductive except for local zones.

Soil permeability across the route and surrounding area is low; consequently, the groundwater recharge is 
estimated by the GSI to be between 23mm and 61mm per year.

According to the GSI wells and springs map (Appendix A) there is one spring and three boreholes located within 
1km of the route. These are summarised in the following table:

Table 4.  Review of GSI Well and Springs

Type Name (GSI Reference) Distance from 
route

Comment

Spring St Brendan’s Well 
(3223SWW005)

150m Located on the southern banks of the Santry River.

Borehole BH1 (2923SEW033) 250m Monitoring well for industrial use. 16.5m deep. Bedrock not 
encountered.

Borehole BH2 (2923SEW032) 250m Monitoring well for industrial use. 15.0m deep. Bedrock not 
encountered.

Borehole N/A (3223SWW001) 450m Well for industrial use. Described as having a “Good” yield of 
196m3/day. Depth of hole 52.7m. Depth to bedrock 10m.

The route does not lie within a Group Scheme or Public Supply Source Protection Area.

5.6.2 Groundwater Vulnerability

The GSI National Groundwater Vulnerability map (Appendix A) indicates that most of the proposed route lies within 
an area of “Low” groundwater vulnerability. 

However, the southern 2.3km of the scheme lies within an area of “Moderate” to “Extreme” groundwater 
vulnerability. It should be noted that rock is recorded at or near surface to the east of the route at this location.

Two localised areas of “Moderate” to “High” groundwater vulnerability are recorded along the route in the Coolock 
and Clongriffin areas respectively.

5.6.3 Karst Landforms

According to the GSI Groundwater Karst Data map (Appendix A) there are no karst features recorded within the 
route. However, a spring is recorded 1.2km north of the route, located within an area underlain by an inlier of 
Waulsortian Limestone.
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5.7 Man-Made Features & Historical Development

5.7.1 Mining and Quarrying

According to the GSI Active Quarries and Mineral Locality maps (Appendix A) there are no mining or quarrying 
activities within the route. However, there are two recorded mineral occurrences of lead within 1km of the route. 
These are located to the east of route near the junction of Howth Road (R105) and Ashbrook. One of these mineral 
locations is recorded as being the site of a disused lead mine (GSI Mineral Location Reference – 5,316.00).

5.7.2 Statutory Protected Sites

According to the EPA Protected Areas map (Appendix A) and the GSI Irish Geological Heritage Sites map, the 
route does not lie within a statutory protected area. However, the southern extent of the route does lie within 500m 
of the River Tolka Estuary, which is recorded as a Special Protection Area (SPA), Special Area of Conservation 
(SAC), proposed Natural Heritage Area (pNHA) and Nutrient Sensitive Area (NSA).

5.7.3 Contaminated Land

According to the EPA mapping (Appendix A) there are no recorded chemical monitoring points, dump sites or waste 
facilities within 1km of the route.

5.7.4 Historic Maps and Aerial Photography

A review of historical maps and contemporary aerial photographs available from the OSI (Geohive) and Google 
Maps was completed. Findings of this review are summarised in the following table:

Table 5.  Historic Map and Aerial Photograph Review

Year Description

Historic Map 6” 
1837-1842 
(OSI)

An unnamed road follows the route of the existing Malahide Road (R107), coinciding with the line of the 
proposed route. This road briefly diverges from the existing line of the Malahide Road at two locations in the 
areas of Coolock and Darndale. 

There are four water courses that cross the route (Malahide Road). One of which is the Santry River at 
Coolock Bridge. The remaining three are located near the junction of Collins Avenue and Malahide Road 
(now the Wad River Culvert), the junction of Mornington Grove and Malahide Road (now the Naniken River 
Culvert) and the junction of Newtown Road and Malahide Road. It should be noted that these additional water 
courses are not recorded on contemporary maps, however OPW records indicate the first two are now 
culverted beneath the route. The latter has either been diverted, removed or culverted beneath the route at 
some point. All recorded water courses flow to the south-east.  

The land to either side of the route is predominantly agricultural fields with occasional small wooded areas. 
There is a large partially wooded area to the west of the route along its southern extent named on the map 
as “Marino”. This area contains an assortment of small buildings, gardens and a narrow pond (approx. 300m 
long) all of which are interconnected by tracks. There is only a small number of buildings recorded along the 
length of the route with most development occurring to the south (typically residential properties but including 
schools, religious buildings and Artaine Industrial School). The northern section of the route between the 
junction of Mayne River Avenue and Malahide Road, and Clongriffin Park and Ride is almost entirely made 
up of agricultural fields, which is only crossed once by an unnamed road.

A small number of quarries and gravel pits are recorded within 1km of the route. However, there are no 
records of any quarry activity on or immediately adjacent to the route. A pump house and site of an old lead 
mine is recorded approximately 900m south-east of the route. The adjacent property, “Silverfields House” is 
likely named due to the occurrence of sulphide minerals in the surrounding area. No other mining activity is 
recorded closer to the route.

Approximately 600m to the east and running roughly parallel to the route, the construction of the Dublin to 
Drogheda Railway line is recorded as being in progress. This railway line is constructed on embankment. 
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Year Description

Historic Map 
25” 1888-1913 
(OSI)

The unnamed road, which coincides with the line of the route is now called Malahide Road. Increased 
development has occurred to the south of the route with the occurrence of several terraced residential 
properties between the area of Clontarf Road and Copeland Avenue. The central and northern sections of 
the route remain relatively unchanged with only minor residential development (most obvious in the Coolock 
area). The railway line to the east of the route is completed and is now named the “The Great Northern 
Railway (Ireland)”. O’Brien’s Institute and St. Mary’s College now sit on the land to the west of the route, 
previously known as “Marino”. Much of the woodland in this area remains. An electricity sub-station is 
recorded at the southern extent of the route at the junction of Clontarf Road and Malahide Road. The pump 
house and old lead mine are no longer recorded.

6” Cassini 
1930s (OSI)

Significant residential development to the south of the route with the occurrence of predominantly terraced 
buildings in the area once known as “Marino”. The area around St. Mary’s College and O’Brien’s Institute is 
now recorded as “Recreation Ground”. Further school and church buildings have been developed in this 
area. Clontarf Golf Course is now recorded to the immediate east of the route between what is now Collins 
Avenue East and Copeland Grove. There is an increase in development around the central portion of the 
route (mainly residential). An “Electricity Power House” is now recorded to the south of Artaine Industrial 
School. A poultry farm is recorded to the immediate east of the route at the junction of Newtown Road and 
Malahide Road.  

Aerial 1995 
(OSI)

It should be noted that the 1995 aerial photography is in black and white and of poor resolution.

Nearly all of the route is surrounded by urban development with the southern half of the route being 
predominantly residential terraced properties and the northern half of the route being a mix of residential 
and commercial buildings. The northernmost section of the route is mainly surrounded by agricultural fields 
but with some residential and commercial development under construction to include construction of the 
R139 road. A narrow green-belt flanks the Santry River. Recreational grounds now surround what was once 
the Artaine Industrial School. Additional recreational grounds lie east of the route near the junction of Elm 
Mount Road and Malahide Road.

The alignment of the Malahide Road is as existing. Several new junctions are now present along this road 
to include two large roundabouts at the junctions of Ardlea Road and Priorswood Road. The Malahide Road 
comprises single carriageway from the southern extent of the route to the junction of Ardlea Road and is 
dual carriageway from here until the northern extent of the route. This dualled section is mainly separated 
by a grassy median of varying width.

Aerial 2000 
(OSI)

Further development around the northernmost portion of the route comprising mainly residential buildings 
and to a lesser extent commercial building. The R139 road is now fully constructed with a large roundabout 
at its junction with Malahide Road. Land north of the R139 is mainly agricultural comprising both arable and 
pasture fields.

Out of the five surface water features that crossed the route, as recorded in the historic mapping, only the 
Santry River is now visible. The remining streams/rivers are now covered by urban development to include 
public amenity spaces, car parks and residential/commercial buildings. It is unclear whether these have 
been culverted, diverted or removed completely.  

No significant changes to the central and southern portions of the route.   

Aerial 2005 
(OSI)

Construction of both commercial and residential buildings underway in the area surrounding Clongriffin Park 
and Ride (northern extent of route) this also includes construction of Main Street.

The central median along the dualled section of the Malahide Road is planted with trees.  

No other significant changes observed. 
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Analyses will be carried out using specialist software, applying two-dimensional Limit Equilibrium Methods in 
accordance with Eurocode 7 using characteristic design parameters. The design is considered safe if the calculated 
Factors of Safety are greater than unity (i.e. the Degree of Utilisation is less than 100%). Where the resultant factor 
of safety does not exceed this target, the design will be considered unacceptable.

The critical section will generally occur at the highest section of the embankment provided that ground and/or 
groundwater conditions do not differ significantly along the length of the embankment. In such cases more than 
one typical design section may be required for consideration of slope stability for the whole earthwork area. 

Drainage measures will ensure significant surface water flow is not directed into the embankment, potentially 
causing softening of the fill material and increasing porewater pressure.

7.6 Cuttings
Cuttings for widening are anticipated to be generally shallow along the route. Cuttings at a maximum slope angle 
of 2H:1V should be achievable to most soil types. The presence of fine-grained alluvium or water bearing soils may 
require flatter slopes. 

Slope stability analyses will be carried out in a similar manner to that described above in relation to embankments.

Cuttings shall incorporate appropriate in-slope drainage to manage and control water, including groundwater issues 
onto slope faces: e.g. herring-bone drains, counterforts and granular surface drainage layers.  The sources of 
seepage and areas of potential seepage shall be observed for a period before applying topsoil, as they may not 
become active until sometime after exposure especially in periods of sustained dry weather.  

Where there is insufficient room for permanent cuttings, consideration may be given to retaining walls, embedded 
retaining walls or soil nailing.

7.7 Pavement Design
The preparation of the subgrade and the construction of the pavement foundation shall comply with the 
Specification for Road Works (National Roads Authority, 2011).

Areas of made ground and soft, highly compressible or organic soil will not be suitable as subgrade and will be 
excavated as part of the construction works.

The performance of any subgrade in a road pavement depends on its strength in both the short and long term. 
Subgrades which are of low plasticity clayey or silty soils are highly susceptible to changes in moisture content. 
Glacial Till formations that are not adequately protected are subject to deterioration. Prior to carrying out a ground 
investigation, an average equilibrium CBR of 2.5% could be assumed, requiring, capping layer thickness of 400mm 
with 150mm sub-base layer for new road construction (TII DN-PAV-03021).

Laboratory CBR testing of silty boulder clay soils can often provide unexpectedly low results, often attributed to 
dilatancy, migration of water from granular lenses, or excess pore water pressures within the remoulded specimen 
following its preparation. In addition to laboratory CBR tests, the ground investigation will include in-situ 
measurement of CBR using the Dynamic Cone Penetrometer.

Quality control testing shall be undertaken during construction, to confirm that the CBR of the exposed subgrade 
conforms with the design value. The testing shall be conducted using the Dynamic Cone Penetrometer: test method 
and frequency as described in Interim Advice Note 73/06 (Highway Agency, 2009)

It is important that, before construction of pavements, the excavated surface should be proof-rolled by at least two 
passes of a smooth-wheeled vibratory roller having a minimum mass per metre roll width of 2,100 kg, or other 
suitable method agreed with the Designer. Any soft fine-grained layers should be removed, or the capping thickness 
varied to be consistent with the quality of the exposed subgrade.

7.8 Structures
The following sections provide preliminary geotechnical recommendations for the proposed route, based on the 
currently available published information.

Geotechnical designs should be conducted in compliance with Eurocode 7 Part 1 and its Irish National Annex 
(National Standards Authority of Ireland, 2005a, and 2005b): abbreviated as EC7.
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7.9 Contaminated Land
The possibility of contaminated ground cannot be discounted due to the presence of Made Ground and historical 
land use along the proposed route: reference Section 5.7.5.

Contamination testing and Waste Acceptance Criteria testing will be carried out as part of the geotechnical field 
investigation.
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8. Geotechnical Risks

8.1 Geotechnical Category
The route has been designated a Geotechnical Category 2 project in accordance with the TII Publication No. DN-ERW-03083, Managing Geotechnical Risk.

8.2 Geotechnical Risk Register
This section contains the initial Geotechnical Risk Register established for the scheme. The register highlights the geotechnical design risks to be addressed in the design and 
construction, the consequence of those risks together with the measures taken to mitigate those risks. The identified risks will be taken forward and addressed within the preliminary and 
detailed design, and within the construction information. 

Table 6.  Geotechnical Risk Assessment

Initial Risk Rating 
(See matrix below)

Residual Risk Rating 
(See matrix below)

Risk 
Reference

Description of Risk

P I R

Consequence Control Measures to Reduce Risk

P I R

1 Difference between assumed 
ground conditions and those 
encountered during construction. 

4 5 20 ULS failure of the bridge or retaining 
walls. Potential for higher settlement 
magnitudes and/or settlements of a 
more time dependent nature. 
Increased maintenance. 

Ground Investigation to determine soil 
conditions along route. Inspection of 
formation by Geotechnical Engineer to 
verify design assumptions. Proof rolling 
of formation and removal of any soft 
spots identified. Preloading of sub-soil 
and review of settlement monitoring 
data and hold period. Conservative 
parameters adopted for design. 

1 5 5

2 Potential presence of fine-grained 
compressible material at depth 
resulting in longer term settlement

4 5 20 Long term settlement impact to 
structures due to consolidation 
settlement of fine-grained layers

Ground Investigation to determine soil 
conditions at settlement sensitive 
structures. Preload embankment 
constructed with review of settlement 
monitoring data and hold period to 
ensure majority of settlement complete 
and anticipated residual settlement 
negligible.

1 5 5
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Initial Risk Rating 
(See matrix below)

Residual Risk Rating 
(See matrix below)

Risk 
Reference

Description of Risk

P I R

Consequence Control Measures to Reduce Risk

P I R

3 Presence of Made Ground 4 5 20 Scheme located within heavily 
developed urban area. Soft/poorly 
compacted ground resulting in 
subsidence. Variable ground 
conditions over relatively small 
areas. Differential settlement. Risk 
of contaminated ground.

Ground investigation to determine 
presence, likely thickness and 
composition of Made Ground. Design to 
mitigate effects of made Ground

2 5 10

4 Possible high groundwater table 
above founding levels

4 5 20 Danger to construction personnel. 
Difficulty in compaction of Class 6N 
and construction of foundations. 
Dewatering of potentially 
contaminated groundwater required 
during construction.

Ground Investigation to determine 
groundwater conditions along route. 
Contractor to be informed of risk and 
provision to be allowed for dewatering 
and temporary drainage measures. 
Excavation levels reduced to minimum 
possible to achieve design 
requirements. 

2 5 10

5 Presence of contaminated 
groundwater/soils.

5 4 20 Danger to construction personnel, 
particularly if groundwater is 
encountered during excavations. 
Potential transfer of contamination 
off-site and to watercourses. 

Ground Investigation to determine soil 
conditions and presence of any 
potential contamination. Waste 
Acceptance Criteria determination to be 
carried to determine suitable disposal 
sites.

5 2 10

6 Possible presence of buried 
foundations and structures

4 4 16 Additional excavation required to 
remove historical foundations, 
buried structures. Possible 
differential settlements if not 
identified / removed.

Ground Investigation to determine soil 
conditions at structure locations. 
Review of historical maps when 
structure footprint finalised 

2 4 8

7 Presence of recorded / unrecorded 
utility services on site.

3 5 15 Rupture of services causing 
electrocution, asphyxiation, spraying 
of sewage. Risk of death or serious 
injury. 

Contractor to determine location of all 
underground services and arrange 
provide for any necessary diversions 
with the relevant statutory undertakers 
prior to undertaking ground 
investigation

1 5 5
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Table 7.  Risk Rating

Impact (I) Scale Time Probability (P) Scale

Very High 5 > 10 weeks on completion Very Likely 5

High 4 > 1 week on completion Likely 4

Medium 3 > 4 weeks, < 1 week on construction Probable 3

Low 2 1 to 4 weeks on activity, none on completion Unlikely 2

Very Low 1 1 week on activity, none on completion Negligible 1

RISK (R) = PROBABILITY (P) x IMPACT (I)
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