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This study has indicated that the proposed facility will not have any detrimental impact on the underlying
aquifer or more importantly any wells in the area. The GSI well data has indicated a high density of
wells within the vicinity predominantly designated as domestic or agricultural use. It is safe to assume

that there are houses in the area which have wells not on the GSI maps.

The response matrix would indicate that vulnerability rating assigned to the site would be “R1”and an
“R3". The site has over 1m soil/ subsoil thickness throughout the site indicating that development is
acceptable with respect to groundwater protection. It is important to recognise that the proposed facility
is being designed with a view to being built and operated with best practice procedures in mind. The
tank work will be sealed; the drainage network will be attenuated; flow will be restricted, and interceptors
will be placed prior to any discharge. The facility will utilise two retention ponds to limit the discharge to
the network.

Chapter 8.0 Hydrology and Hydrogeology 8-35



EIAR Volume Il Main Report — Tesco Cavan Town

8.5 Characteristics of the Proposed Development

The development will consist of the construction of a single storey retail unit of ¢. 5,197 sq.m gross floor
area (c. 2,194 sq.m convenience net sales area and c. 957 sq.m comparison net sales area) including
a licensed alcohol sales area and service yard; a drive thru café unit (c.174 sq.m gross floor area) with
external seating and 5 no. car parking spaces and 2 no. set down bay areas; a petrol filling station
including car wash/jet wash (c. 89 sq.m), a forecourt canopy (covers c¢. 255 sg.m. and 4.8m in height);
signage including elevational and 2 no. totem signs; 297 no. car parking spaces and 120 no. cycle
parking spaces; a "Click and Collect" facility; Grocery Home Shopping delivery vehicle docking area;
access points from Cock Hill Road; pedestrian linkages with the Town Centre by way of the provision
of a sloped pedestrian walkway and steps on the western boundary of the site with 4 no. pedestrian
crossings on Cock Hill Road and; all ancillary site development works, landscaping, fencing, enabling
works and site services.

Please refer to Chapter 2 for the full description of development.
An extract from the planning drawings can be seen in Figure 8.12.

Figure 8.12 — Extract from Site Plan (Joseph Doyle Architects)
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8.6  Predicted Effects of the Proposed Development

The assessment focuses on predicted effects in relation to hydrology and hydrogeology. The
assessment relates to effects occurring during both the construction and operational phases of the

development.

Based on the dataset obtained during the desk study, intrusive site investigation, and anecdotal
evidence collected the following risk assessment has been carried out. This identifies the relevant
sources, pathways and receptors (pollutant linkages) and assigns a qualitative risk classification of ‘low,
moderate or high'’ risk to the identified Potential Pollutant Linkages (PPLs).

For a risk from ground contamination to exist, a contaminant source, pathway for migration and viable

receptor must exist. The presence of all three of these elements is known as a ‘pollutant linkage’.

The likely potential pollutant linkages identified as a result of this assessment and specific for the site
have been provided in the initial CSM. The model has been based upon the site setting at the time of
the assessment, the land use (current and reasonably foreseen future use) of the surrounding area and

the state what the proposal is (i.e. development, ongoing use, etc.).

As well as identifying the potential pollutant linkages the model includes a preliminary assessment of
risk based upon the probability of impact and the likely severity of impact in the context of the site setting
and proposed future site use.

The criteria used for the risk assessment classifications as detailed in the CSM table are based on
those presented in CIRIA Report 552 and pages 33 to 35 of R&D66:2008 publication.

8.6.1 Do-Nothing Scenario
If the proposed development does not proceed there would be no additional impact on the local water
systems. The current rate of surface water run-off would continue to operate in its natural state.

Under the ‘Do Nothing’ scenario there would be no change to the current land use of the site.
Fluvial flooding events would continue as they have historically in this area with the existing floodplains.

Groundwater status would also remain unchanged if the existing land use continued.

8.6.2 Receptor Sensitivity
The sensitivity of the receptors identified during the study of hydrological & hydrogeological features
within the vicinity of the site are summarised in Table 8.15.
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Table 8.15 — Receptor Sensitivity
Receptor Receptor Receptor Rationale
Importance Sensitivity

Groundwater Local Level High The Killashandra Groundwater Body is a Locally Important
Aquifer - Bedrock which is Generally moderately
productive rendering this groundwater body’s importance
as moderate.

The Cavan Groundwater Body is a Poor Aquifer - Bedrock
which is Generally Unproductive except for Local Zones
rendering this groundwater body’'s importance as low.

The groundwater vulnerability varies throughout the site
from “Low” to “Extreme” according to the GSI map viewer.
However, the trial pit excavations have revealed at least
4.8m of soil/subsoil cover exists, with 7 out of 9 boreholes
indicating a soil cover of over 8m throughout the site. The
groundwater table is adjudged to be >6.22m below ground
level (bgl) in the east of the site. Overburden water was
encountered at 1.24m bgl in the west. Based on the
vulnerability mapping criteria a soil / subsoil thickness of 3-
5m in a low permeability (clay) soil is classed as “High”.

The response matrix (Table 8.14) would indicate that
vulnerability rating assigned to the site would be “R1
Acceptable, subject to normal good practice” and “R3, not
generally acceptable, unless a consistent minimum
thickness of 1 m of soil and subsoil can be demonstrated”.
This indicates that the development location is acceptable
with respect to groundwater protection.

Surface Water | EU Level Extreme The site is hydraulicly connected via the Cavan & Annalee
River to the Lough Oughter SPA & SAC which is protected
by EU Legislation, hence this receptor’'s importance and
sensitivity is considered to be “Extreme”.

8.6.3 Sources - Construction Phase

The construction phase is likely to yield the most potentially significant effects on the surrounding water
environment. Potential construction phase effects are considered in detail below and summarised in
Table 8.16.

Increased Run-off and Sediment Loading

During the initial stages of the construction phase, enabling works will consist of stripping/ removal and
infilling of the top layer of soil/ subsoil to achieve the desired site levels. Earthworks will then follow to
facilitate the construction of foundations, the installation of services/drainage infrastructure and road
construction which will also lead to the removal of extensive vegetation cover. The resulting stockpiles
of the displaced soils and sediments, in the absence of suitable mitigation, will be susceptible to erosion
during this period. This can create a potential pathway for silt and sediment to migrate off-site into
surrounding water courses via wind-blown dust or run-off in times of inclement weather. The potential
consequence for surface water receptors in this circumstance is elevated levels of silt and suspended
solids. This in turn can lead to water quality degradation leading to aesthetic issues, decline in fisheries

resources and serious ecological degradation of aquatic biota.

The subsoil beneath the site consists primarily of a slightly sandy, gravelly clay with some locations

containing gravel infill. These sediments present a moderate susceptibility of becoming entrained in
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surface water run-off and to being blown out of a stockpile by moderate to strong breezes and carry a

moderate risk of migrating into surface water receptors.

Uncontrolled releases of sediment run-off would result in a negative, slight to moderate, temporary
effect on the water quality of the Killymooney Stream/ Aghnaskerry River to the east of the site, which
is hydraulically connected to Green Lough, Cavan River, Annelee River and Lough Oughter SPA and

SAC. No effect is anticipated to groundwater receptors in this instance.

Accidental Spillages of Harmful Substances

During the construction phase, there is a possibility of a spillage of contaminants such as fuels, oils,
chemicals and cement material, posing a potential risk to surface and groundwater quality. Fuels, oils
and chemicals have a number of hazardous properties, and the constituents of concrete are alkaline
and corrosive. Each one of these substances can have a significant deleterious effect on water quality

and aquatic life should any become entrained in the receiving water environment.

The drainage characteristics of the site area outlined in Section 8.4.7 concluded that the Qbar value
for the site of 22.48 I/s, meaning in the event of any spillages, contamination would likely become
entrained in surface water run-off and migrate into the adjacent surface watercourse, the Killymooney

Stream/ Aghnaskerry River east of the site and subsequent downstream receptors.

The groundwater vulnerability assessment in Section 8.4.14 concluded that groundwater vulnerability
at the site was classed as ‘high’ due to the shallow depth <10m of low permeability clay subsoils beneath
the site. These conditions offer some protection to groundwater receptors providing a natural barrier
between the potential release of harmful substances and the groundwater body below, impeding vertical
migration throughout the soils.

Uncontrolled releases of hydrocarbons, chemicals or cement would result in a negative, moderate to
significant, temporary effect on the water quality of the Killymooney Stream/ Aghnaskerry River and
downstream receptors Green Lough, Cavan River, Annelee River and Lough Oughter SPA and SAC.

Increased Groundwater Vulnerability

The removal and disturbance of a of soil required in order to achieve construction ground level on the
site is anticipated during the construction phase which carries the potential to increase the vulnerability
of a groundwater body to incidences of contamination at surface level.

Excavation works required to bring the site to the desired finished floor level and lay the foundations
and drainage infrastructure will extend to depths of approximately 2m — 2.5m bgl extending into slightly
sandy, gravelly clay subsoils. The groundwater vulnerability assessment in Section 8.4.14 concluded
that groundwater vulnerability throughout the site varies from ‘moderate’ to ‘high’, based on current soil
/ subsoil depths. GSI maps and geotechnical site investigations suggest a minimum subsoil depth of
4.8m throughout the site. An excavation depth of 2.5m bgl at the rear of the proposed supermarket for
the loading bay may increase the vulnerability in this area from ‘high’ to ‘extreme’.
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The removal of soil/subsoil cover during the construction phase would have a negative, significant,

long-term effect on groundwater vulnerability on the proposed development site.

Excavation of Bedrock Aquifer

The depth to bedrock beneath the proposed facility varies throughout the site with some borehole
evaluations encountering obstructions at 4.8m bgl and others exceeding the 10m bgl borehole
assessment depth. As depicted in Figure 8.9, groundwater wells in the surrounding area generally
encounter bedrock at depths between 2m to 19.8m bgl. Given that the site is already near the finished
site levels with infill required throughout most of the site rather than excavation the maximum depths of
excavations required to level the site is anticipated at ca. 2.5m bgl and is confined to the northwest of
the site. Interaction with bedrock is possible but not expected. Predicted effects will have negative,
significant, long-term effect on hydrogeology.

Excavation of Contaminated Soils

The excavation and construction activities will cause quantities of excavated materials to be reused on
site or removed from site for disposal or recovery. The site is a greenfield site and historical mapping
does not suggest any incidences of land use which might result in the contamination of soils. Previous
civil work was conducted at the site in circa late 2010-2013 which resulted in the current site topography.
Furthermore, a geotechnical site investigation conducted at the site in July 2022 indicated that during
the previous scope of works the peat layer located in the sites southeast was extracted infilled with
engineered material that was compacted in a systematic manner. The investigation did not detect any
evidence of contaminated soils. It is not anticipated contaminated soils will be encountered during
construction activities hence no adverse effects on the groundwater or surface water quality is expected

as a result of contaminated soils.

The site construction management plan will include a set of procedures to be implemented in the
incidence of contaminated soils encountered nonetheless despite negligible impact or lack of

significance to hydrogeology and hydrology.

Conversion of Permeable Soils to Hard standing

The construction phase will involve the gradual conversion of the existing greenfield site to areas of
hardstanding. Under this scenario, the risk of flooding within the receiving catchment will increase due
to an increase in impervious land area and associated drainage systems, which leads to a large
increase in volume and intensity of surface water run-off within a given catchment. The encroachment
of urban development onto existing flood plains can lead to a reduction in flood storage capacity, with

a resultant increase in flood risk both upstream and downstream.

The increase in impervious area means that a greater proportion of the incident rainfall will appear in
the drainage system as surface run-off. The provision of sealed pipes to convey run-off from the site to
existing watercourses will result in larger (concentrated) volumes being discharged at point locations

within a shorter duration, thereby increasing flood risks. Road embankments may encroach onto
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existing floodplains and lead to a reduction in flood storage capacity, exposing property owners and

ecosystems living within or near the floodplain to an increased risk of flooding.

In the absence of mitigation, the predicted effects of the proposed development resulting in an increase

of flood risk to the receiving catchment are negative, significant and long-term.

Table 8.16 — Construction Phase Effects (Unmitigated)
Receptor Potential Environmental Effects Quality Significance Duration

Groundwater Accidental Spillages of Harmful Negative Moderate  to | Temporary

Killashandra & Substances Significant

Cavan Increased Groundwater Vulnerability | Negative Significant Long-Term

Groundwater . - - T

Body Excavation of Bedrock Aquifer Negative Significant Long-Term
Excavation of Contaminated Soils Unlikely Negligible Unlikely

Impact

Surface Water Increased Run-off and Sediment Negative Slight to | Temporary

Lough Oughter Loading Moderate

SPA & SAC Accidental Spillages of Harmful Negative Moderate to | Temporary

(via Killymooney | Substances Significant

Stream/ Excavation of Contaminated Soils Unlikely Negligible Unlikely

Aghnaskerry Impact

River, Green

Lough, Cavan & | Conversion of Permeable Soils to Negative Moderate Temporary

Annalee River) Hard standing

8.6.4 Sources - Operational Phase

Potential operational phase effects are considered in detail below and summarised in Table 8.17.

Contaminated Run-off

Run-off from impermeable areas within the proposed development site such as roads and car parking
areas are likely to contain potentially polluting substances such as hydrocarbons, heavy metals and

sodium chloride arising from de-icing of these surfaces during winter months.

No discharge from the site is anticipated to any local surface water courses however in the absence of
suitable design & mitigation measures, there would be a negative, moderate to significant,
temporary effects on the water quality of the Killymooney Stream/ Aghnaskerry River to the east of
the site, which is hydraulically connected to Green Lough, Cavan River, Annelee River and Lough
Oughter SPA and SAC.

Foul Water

The proposed development is to be connected to the Cavan Town public wastewater treatment plant
(WWTP). The WWTP has capacity for 30,000 population equivalent (PE) and as of the 2021 annual
Irish Water report the facility had a remaining capacity for 9142 PE. The treated plant is a “type 3P —

Tertiary P” system which ensures lower phosphorus outflow levels from the plant.

During incidences of leakage foul water would likely follow preferential pathways created by permeated

backfill and infiltrate into the site drainage system ultimately impacting both surface water and
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groundwater receptors. Adverse effects associated with foul water leakages consist of contamination

relating to the of the following:

. Pathogens, (E. Coli etc.)
. Elevated levels of ammonia and nitrate

. Elevated levels of phosphorus

Such leakages could lead to eutrophication within the Killymooney Stream/ Aghnaskerry River located
to the sites east and the subsequent downstream Green Lough, Cavan & Annalee River and the Lough
Oughter SPA & SAC lake complex, and to the Cavan and/or Killashandra groundwater bodies leading
to degradation of water quality with negative consequences for aquatic life. Overall, the predicted effects
of foul water leakage on hydrological & hydrogeological receptors are negative, moderate to

significant and short-term.

On-Site Flooding

A flood event occurring on the developed site would cause the Sustainable Urban Drainage
Infrastructure (SuDS) to become overwhelmed, creating additional pathways for potential contaminants

to migrate off-site into downstream receptors along with elevated flow rates.

A Stage 2 Flood Risk Assessment (FRA) was submitted along with this EIAR. It concluded that given
the sites current and proposed elevations the development is located within a Flood Zone C and should

not be at risk of flooding or of further increasing flood risk elsewhere.

Overall, the predicted effects of the occurrence of a flood event on hydrological receptors are negative,

imperceptible and short-term to hydrogeology and hydrology.

Conversion of Permeable Soils to Hard standing

The operational phase will see large swathes of the existing greenfield site converted to areas of
hardstanding. Under this scenario, the risk of flooding within the receiving catchment will increase due
to an increase in impervious land area and associated drainage systems, which leads to a large
increase in volume and intensity of surface water run-off within a given catchment. The encroachment
of urban development onto existing flood plains can lead to a reduction in flood storage capacity, with

a resultant increase in flood risk both upstream and downstream.

The increase in impervious area means that a greater proportion of the incident rainfall will appear in
the drainage system as surface run-off. The provision of sealed pipes to convey run-off from the site to
existing watercourses will result in larger (concentrated) volumes being discharged at point locations
within a shorter duration, thereby increasing flood risks. Road embankments may encroach onto
existing floodplains and lead to a reduction in flood storage capacity, exposing property owners and

ecosystems living within or near the floodplain to an increased risk of flooding.
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In the absence of mitigation, the predicted effects of the proposed development resulting in an increase
of flood risk to the receiving catchment are negative, slight to significant and long-term to
permanent.

Table 8.17 — Operation Phase Effects Summary (Unmitigated)
Receptor Potential Environmental Effects Quality Significance Duration

Groundwater Contaminated Run-off Negative Moderate to | Temporary

Killashandra & Significant

Cavan Foul Water Negative Moderate to | Short-Term

Groundwater Significant

Body Conversion of Permeable Soils to Hard | Negative Slight Permanent
standing

Surface Water Contaminated Run-off Negative Moderate to | Temporary

Lough Oughter Significant

SPA & SAC Foul Water Negative Moderate to | Short-Term

(via Killymooney Significant

Stream/ - : p .

AohreAskBITy On-Site Flooding Negative Imperceptible | Short-Term

River, Green

Lough, Cavan & | Conversion of Permeable Soils to Hard | Negative Significant Long-Term

Annalee River) standing
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8.7 Mitigation Measures

Mitigation measures proposed in this section relate primarily to the preservation of the existing
subterranean drainage regime, the protection of groundwater receptors and the protection of surface

water receptors.

Mitigation measures proposed in this section relate primarily to the preservation of the existing
subterranean drainage regime, the protection of groundwater receptors and the protection of surface

water receptors.

8.7.1 Construction Phase

General Mitigation Measures

A Construction Environmental Management Plan (CEMP) will be prepared and implemented by the
main contractor during the construction phase. This is a practical document which will include detailed

procedures to address the main potential effects on surface water and groundwater.

Increased Run-off and Sediment Loading

The main pollutants of site water are silt, fuel/oil, concrete and chemicals. There are a number of steps
outlined below to eliminate contamination of site surface water runoff. The below recommendations are
advised with reference to the Northern Regional Fisheries Board recommendations for protection of

adjacent water courses during the construction phase:

. Harmful materials such as fuels, oils, greases, paints and hydraulic fluids must be stored in
bunded compounds well away from storm water drains and gullies. Refueling of machinery
should be carried out using drip trays.

. A temporary drainage system will be established complete with oil interceptors and settlement
ponds to remove contaminants from run-off, prior to discharge off-site.

. Stockpile areas for sands and gravel should be kept to minimum size, well away from storm water
drains and gullies leading off-site.

. Covers are to be provided over soil stockpiles when high wind and inclement weather are
encountered if required.

. Silt fencing to be erected along high flow areas

. Site drains into a designed drainage network along the Cock Hill road which feeds into a detention
basin before discharging to the Killymooney Stream/ Aghnaskerry River

Accidental Spillages of Harmful Substances

The following measures will minimise the risk of a release of fuels, oils, chemicals or cement products
at the site:

. Establishment of bunded oil and chemical storage areas.

. Refuelling of mobile plant in designated areas provided with spill protection.
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. Fuel bowsers to be located in bunded areas which can cater for 100% of the primary vessel
capacity.

. Only appropriately trained site operatives permitted to refuel plant and machinery on-site.

- Regular inspections carried out on plant and machinery for leaks and general condition.

. Emergency response plan.

. Spill kits readily available throughout the site.

» Use of ready-mixed supply of wet cement products.

. Scheduling cement pours for dry days.

Increased Groundwater Vulnerability / Excavation of Bedrock Aquifer

An excavation depth of 2m - 2.5m bgl would increase the vulnerability in particular areas of the site from

‘high’ to ‘extreme’. Mitigation measures to ensure maximum protection of groundwater include:

. Installation of hard-surfaced areas with adequate surface water drainage, interceptor and
attenuation networks to elimination percolation of contaminants to underlying groundwater in any
areas where the storage of hazardous materials will be present. Establishment of a bunded
location or use of portable bunds for refuelling of mobile plant and machinery

. Excavations to be backfilled as soon as possible to prevent any infiltration of contaminants to the
subsurface and the aquifer.

. Landscaping to take place as soon as possible to reduce weathering.

Excavation of Contaminated Soils

The existing site consists of exposed soil and subsoil. The land was previously pasture before 2010
with a tertiary road running from the southwest corner to the northeast of the site. The ground level
throughout the site has been altered since 2010 and contaminated material would have been removed
and disposed of during the previous scope works in late 2010 during the construction of the realigned
Cock Hill road. Deep excavations are not envisaged for the site and the excavation of contaminated

material is not expected on site.

Nonetheless, during construction, all excavated materials will be visually assessed for contamination.
Any contaminated material detected will be sent for analysis to a suitable environmental laboratory and

subsequently quantified, segregated and transported for disposal by a licenced contractor.

Conversion of Permeable Soils to Hard standing

The proposed development has been assessed in relation to Sustainable Urban Drainage Systems
(SuDS) in accordance with the guidelines of the GDSDS, the SuDS Manual Ciria C753, and the Cavan
County Development Plan 2022 - 2028.

Based on the above guidance documents, as part of the surface water drainage proposal, several SuDS

measures have been provided to treat surface water runoff, to replicate the natural characteristics of
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the greenfield runoff and minimise the environmental impact. The SuDS measures included within the .

proposal for the site are as follows:

. Construction of detention basins with restricted outflow rates equal or less than the greenfield
run-off rates, Qbar-rural

. Car park is to be constructed with a permeable paving with an underlying stone sub-base

. Rainwater harvesting on all buildings.

. Stone media at the location of the underground attenuation tank systems

. Filter drains along verges

. Tree-pits at localised tree locations

. Petrol Interceptors to treat the surface water runoff prior discharging to the existing stormwater

outflow

8.7.2 Operational Phase .

Contaminated Runoff

The Qbarrai was calculated for each catchment. Drainage systems will be designed to attenuate excess
surface water runoff with suitable storage volumes for each character and reduce the outflow rate to
below the estimated greenfield rate before discharging into the existing surface water network to the
south east. Itis proposed to provide a series of Sustainable Urban Drainage Systems (SuDS) such as
detention ponds, permeable paving, filter drains, and petrol interceptor in order to treat surface runoff

at high level and ground level.
Foul Water

Based on the population equivalent (PE) for the proposed development of #, the volume of foul water
generated from the proposed development was calculated at # m*/day. The proposed foul network will
be gravity fed to the southeast of the site from where it will be pumped via a rising main up to the south

of the proposed development into the existing public foul network. .

Increased Groundwater Vulnerability

The proposed finished ground level will be up to 2.5m below the existing elevation of the site in certain
places, increasing the vulnerability of the underlying aquifer from ‘High’ to ‘Extreme’ to the rear of the

proposed supermarket. Mitigation measures to ensure maximum protection of groundwater include:

. Installation of hard-surfaced areas with adequate surface water drainage, interceptor and
attenuation networks to elimination percolation of contaminants to underlying groundwater in any

areas where the storage of hazardous materials will be present.

Finished Floor Level (FFL) of 1.75m below the current ground level.

\
|
. The service yard to the rear of the supermarket is to be completely bunded and will have a
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