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8 WATER

8.1 Introduction

This Chapter of the remedial Environmental Impact assessment Report (rEIAR) assesses the
impact which the extraction and processing of stone and aggregate has had on the hydrological
and hydrogeological environment surrounding the development. The subject site lies within the
catchment of the Eany Water River which discharges into Inver Bay approximately 3 km
southwest of the subject site.

8.1.1 Objectives
The objectives of the assessment are to:

e Identify likely significant effects of historical development at the site on surface water
and groundwater.

e Produce a baseline study of the existing water environment (surface water and
groundwater) in the area of the site.

e identify likely significant effects of the development on surface water and groundwater
during the construction phase, operational phase and decommissioning phase of each
aspect of the development.

e identify mitigation measures to avoid, remediate or reduce significant negative effects.

8.2 Methodology

The overall study components comprised of a desk study reviewing all the available relevant
information on the site followed by site assessments involving inspection of site features and
chemical analysis of waters. Assessment of potential impacts on sensitive receptors by the
proposed development was carried out. The methodology employed was 3-stage:

e Desk study
e Site assessment and analysis
e Impact assessment

8.2.1 Desk Study
A desk study of the development site and surrounding area was completed prior to the
undertaking of site walkover assessments. The desk study involved collecting all relevant
geological, hydrological, hydrogeological and meteorological data for the study area. This
included consultation with the following:
e Environmental Protection Agency database (www.epa.ie);
e Geological Survey of Ireland - National Draft Bedrock Aquifer map;
e Geological Survey of Ireland - Groundwater Database (www.gsi.ie);
e Met Eireann Meteorological Databases (www.met.ie);
e National Parks & Wildlife Services Public Map Viewer (www.npws.ie);
e Water Framework Directive Map Viewer (www.catchments.ie);
e Geological Survey of Ireland - Groundwater Body Characterisation Reports;
e OPW Indicative Flood Maps (www.floodmaps.ie);
e Environmental Protection Agency — “Hydrotool” Map Viewer (www.epa.ie);
e CFRAM Preliminary Flood Risk Assessment (PFRA) maps (www.cfram.ie); and,
e Department of Environment, Community and Local Government on-line mapping viewer
(www.myplan.ie).
e Donegal County Council Discharge Licence Analytical Results (Personal
Communication)

t‘/_.rt 2 WATER Chapter8-124 |Page
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8.2.2 Site Investigations

A hydrological walkover survey, including detailed mapping and baseline monitoring/sampling,
was undertaken by Colin Farrell of Greentrack on various dates between April 2023 and July 2024.
The field assessments included a detailed site walkover survey, water features survey, and an
inspection of all relevant hydrological features, such as existing drainage ditches, groundwater
contributions and inflows/outflows from the site. In summary, assessments to address the
water, hydrology, and hydrogeology Chapter of the rEIAR included the following:

e Walkover surveys and hydrological mapping of the existing quarry site and the
surrounding area were undertaken whereby water flow directions and drainage patterns

were recorded

e Sampling and analysis of waters was carried out in 2023 and 2024 to monitor the quality
of surface water and groundwater in and around the site.

e Monitoring boreholes were installed on the site and groundwater levels were monitored.
Groundwater quality was assessed.

8.2.3 Impact Assessment Methodology

Section 8.2 of this rEIAR refers to the impact assessment methodology employed. In addition,
the sensitivity of the water environment receptors was assessed on completion of the desk study
and baseline study. Levels of sensitivity which are defined in Table 8.1 are then used to assess
the potential effects that the proposal may have on the local baseline water environment (i.e.

water receptors).

Table 8.1: Receptor Sensitivity Criteria (Adapted from www.sepa.org.uk)

Sensitivity of
Receptor

Description

Not Sensitive

Receptor is of low environmental importance (e.g. surface water
quality classified by EPA as A3 waters or seriously polluted), fish
sporadically present or restricted). Heavily engineered or artificially
modified and may dry up during summer months. Environmental
equilibrium is stable and is resilient to changes which are
considerably greater than natural fluctuations, without detriment to
its present character. No abstractions for public or private water
supplies. GSI groundwater vulnerability “Low” - “Medium”
classification and “Poor” aquifer importance.

Sensitive

Sensitive Receptor is of medium environmental importance or of
regional value. Surface water quality classified by EPA as A2.
Salmonid species may be present and may be locally important for
fisheries. Abstractions for private water supplies. Environmental
equilibrium copes well with all natural fluctuations but cannot absorb
some changes greater than this without altering part of its present
character. GSI groundwater vulnerability “High” classification and
“Locally” important aquifer.

Very Sensitive

Very sensitive Receptor is of high environmental importance or of
national or international value i.e. NHA or SAC. Surface water quality
classified by EPA as A1 and salmonid spawning grounds present.
Abstractions for public drinking water supply. GSI groundwater
vulnerability “Extreme” classification and “Regionally” important.

n__
greei itrack
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8.2.4 Relevant Guidance
The hydrological and hydrogeological descriptions and assessments in this rEIAR are carried out
in line with guidance contained in the following:
e Guidance on the preparation of the EIA Report (Directive 2011/92/EU as amended by
2014/52/EU);
e Environmental Protection Agency (May 2022) - Guidelines on the Information to be
Contained in Environmental Impact Assessment Reports;
e Environmental Protection Agency (September 2015): Draft - Advice Notes on Current
Practice (in the preparation on Environmental Impact Statements);
e |Institute of Geologists Ireland (2013): Guidelines for Preparation of Soils, Geology &
Hydrogeology Chapters in Environmental Impact Statements;
e National Roads Authority (2009): Guidelines on Procedures for Assessment and
Treatment of Geology, Hydrology and Hydrogeology for National Road Schemes;
e InlandFisheriesIreland (2016): Guidelines on Protection of Fisheries during Construction
Works in and Adjacent to Waters;
e PPG1 - General Guide to Prevention of Pollution (UK Guidance Note);
e PPG5-Works or Maintenance in or Near Watercourses (UK Guidance Note);
e CIRIA (Construction Industry Research and Information Association) 2006: Guidance on
‘Control of Water Pollution from Linear Construction Projects’ (CIRIA Report No. C648,
2006);
e CIRIA 2006: Control of Water Pollution from Construction Sites - Guidance for
Consultants and Contractors. CIRIA C532. London, 2006;

8.3 Development

Quarrying has been undertaken at the site in various regards for at least one hundred years, and
probably considerably longer. There are numerous small local sandstone quarries in the area all
using the Mullaghmore Sandstone Formation resource.

The current applicant has been involved in the quarry all his working life having acquired the site
from his parents. Extraction continued until the current footprint of the application site was
reached. This rEIAR is to accompany a substitute consent application for the extraction and
processing activities that have been carried out to date.

The extraction area is c. 2.49 hectares in size and has been developed as a stone quarry.
Extraction has taken place over most of the footprint of the site. The highest point of the site is
along the eastern boundary where the vegetated berms are at 73 mOD. The lowest point of the
site is the quarry deck at approximately 54 mOD. The applicant has been extracting and
processing rock by mechanical means and the use of guillotines and cutting saws. Blasting has
been discontinued since 2007 as an extraction method as it was seen to induce unwanted
fracture patterns into the stone reducing its value as a product. Historically blasting was yearly
from 2004-2007 and approximately every 5 years previous to 2004. No washing or
crushing/screening of product takes place on site.

A number of measures have been put in place for the protection of surface and groundwater on
the site. Protection from accidental pollution has been achieved by adhering to best practice in
relation to mobile re-fueling of plant and vehicles and by robust fuel and lubricant storage
measures off site.

Protection of the wider surface water environment has been achieved by the use of settlement
ponds to ensure discharge to natural waters has acceptable levels of suspended sediment. The
majority of surface waters draining the extraction area flow to a central settlement pond for

g;,,t 2 WATER Chapter8-126 | Page
greentrac



settlement treatment before flow by gravity through a vegetated channel before discharge off
site. A smaller second settlement pond is functional along the northwest boundary of the site for
runoff in this area.

The extraction and processing of rock at the site is a dry operation. There is no washing of the
product before it leaves site for market. The only requirement for water usage during the
extraction and processing activities has been for dust suppression in periods of dry weather.

8.4  Site Description

8.4.1 Site Location

The development consists of a quarry located on a 3.45-hectare site in the rural townland of
Drumbeagh. The site is located immediately north of the N56 between the villages of
Mountcharles and Inver. The site is approximately 2.5 km west of Mountcharles, 3 km east of
Inver and 1.7 km south of the villages of Frosses. The site is accessed off a local slip road
immediately off the N56. The access road also serves the quarry owner and one other local
resident. The site is surrounded by a mixture of poor-quality agricultural land, improved
agricultural grassland and one-off rural houses and farmsteads. There are also peatlands and
isolated forestry blocks in the surrounding area. The subject site location is outlined in Figure 8.1
below.

Figure 8.1: Location of Subject site
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8.4.2 Site Services in Water & Wastewater
There are no welfare facilities provided on site. Toilet and canteen provision for the family
business is made at the applicants dwelling approximately 130 m west of the quarry entrance.
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8.4.3 Current Land Use

The site is surrounded by a mixture of poor-quality agricultural land, improved agricultural
grassland and one-off rural houses and farmsteads. There are also peatlands and isolated
forestry blocks in the surrounding area. The current land use for the application site is as a
working quarry. Extraction takes place in the central part of the site on the quarry deck with some
minor processing of extracted material occurring in the western portion of the site.

8.4.4 Historical Land Use

The Ordnance Survey of Ireland historical map series was examined for land use on the
application site. In the 25"’ series mapped between 1863 and 1924 the site is seen as partially
excavated ground. The current applicant started excavation and processing on the site in 2004
while the site was in the ownership of his family.

8.4.5 Topography
The siteis c. 3.45 hectaresin size and has been developed as a stone quarry. Extraction has taken

place over most of the footprint of the site (2.49 ha). The topography of the study area is
undulating and the topography within the quarry site varies from ¢.73 mOD on top of the
screening berms in the east to ¢.54 mOD in the central deck of the site.

8.4.6 Site Layout

The historical development of quarrying at the site has resulted in a quarry void. There is a one
distinct entrance into the quarry from the western side. The quarry faces can be accessed from
the central levelled area of the site. The main items of site infrastructure on the site are the
settlement ponds and the small processing area where guillotining and cutting take place. Ther
are temporary structures erected around the fixed cutting equipment to keep them dry. A
drainage sump serves the processing area. Previous temporary structures including a caravan
used as an office building have been removed from the site. The location of this site infrastructure
is shown on the main site layout drawing in Figure 8.2 below.

f,,,t 2 WATER Chapter8-128 | Page
greentrac



Figure 8.2: Site Layout Drawing
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8.4.7 Extraction

Extraction at the site was well advanced prior to the applicant taking control of the site. Extraction
was then continued chasing the rock of easiest access and highest value. Bothe a buff/brown
and blue sandstone are found on site.

8.4.8 Water Requirements

There are currently no requirements for welfare water on site. Welfare facilities are provided
offsite. There is no washing of quarry product. Water is required for dust suppression in periods
of prolonged dry weather and water is recycled for use in cooling cutting saws down. This is done
in a closed loop system whereby runoff from the processing area drains to the sump where
sediment settles out of solution. Small amounts of clean water are then utilised for cooling saw
blades. Dust suppression water is supplied from the settlement ponds within the site.

8.4.9 Site Drainage & Surface Water Runoff on Site

The current drainage flow directions for the site and surrounding areas were examined and
identified within the site. The main surface water features are shown in Figure 8.3 below.

The general slope of ground is from northeast to southwest, and the main central settlement
pond captures the vast majority of runoff from the site. A small area in the northwest of the site
drains through a screening berm to a linear settlement pond in the northwest. Stream tributaries
of the Eany Water River system flow along the northern boundary of the site and through the
southern edge of the site. The southern tributary is piped in several places through the site and
the main effluent discharge from the central settlement pond discharges to this southern
tributary (point 1, Figure 8.3). Discharge is via a 60m heavily vegetated open channel which
provides a high degree of impediment and hence treatment of the effluent. Photograph 8.1 shows
this impeded pathway. Discharge from the linear settlement pond in the northwest is to the
northern tributary of Eany Water (Point 2, Figure 8.3).
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The product at the site is cut stone and dimension stone so minimal processingis required. There
is no crushing, screening or washing of product. Processing activities include guillotining and
cutting with a saw. These activities are carried out in a dedicated area in the west of the site which
is underlain by a concrete base draining to a sump. There is no outflow to this sump, and the
applicant states that he has never known it to overflow. Small amounts of water are recycled for
use with the cutting saws. The sludge at the base of the sump is periodically cleaned out and
used to supplement screening berms.

Figure 8.3: Water movement within the application site
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(Created with QGIS and Greentrack aerial imagery)
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Photograph 8.1: Impeded pathway for site discharge to tributary of Eany Water

8.4.10 Existing Surface Water Quality

The subject site is located within the Water Framework Directive (WFD) Catchment 37 Donegal
Bay North (GBNIIENW) and the WFD sub catchment Eany (Water)_SC_010. A tributary of the Eany
Water River flows (EPA code: IE_NW_37E030350) flows along the northern boundary of the site,
and through the southern boundary of the site. The site is located in the Eany Water sub basin
catchment. The Eany Water River flows into the sea at Inver Bay approximately 3 km southwest
of the subject site. The hydrological distance from the site to Inver Bay is approximately 4.67 km.
Hydrological connections are shown in Figure 8.4 below.

The site is outside any Margaritifera catchment and does not influence any waters designated
under the Salmonid Regulations (SI 293/1988). There are no EPA monitoring stations on the
tributary of the Eany water system leading from the site. There are a number of EPA monitoring
stations in other unconnected tributaries of the Eany water to the north of the application site.
The latest Q values (2022) from these stations indicate both good and high ecological status.
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Figure 8.4: Hydrological Connections
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Water flow in and around the quarry is shown in Figure 8.3 above. There are effectively two
outflows from the site. A small proportion of the runoff from the site flows north through a
settlement pond, which has been unmanaged, and onwards into a tributary of the Eany Water
River. The majority of the runoff from the footprint of the site flows into a settlement pond located
in the central southern part of the site. The outflow from this settlement pond flows into a
vegetated drainage ditch and into an open drain at the entrance of the site. This drain is then
culverted and flows southwest into a tributary of the Eany Water.

The processing area where stone is cut and guillotined is surfaced with concrete. The concrete
is graded towards a sump covered by slatted concrete. All runoff from this area is directed to the
sump. Water is recycled for use within the circular saws from the sump and there is no other
outflow from this sump.

To assess the effectiveness of the treatment of surface water runoff within the site by settlement
samples were taken in 2023 and 2024. The sample points are labelled, and the location of each
sample point is shown in Figure 8.5 below. The two outflows from the site were analysed
(samples 2 & 5) and the receiving watercourses were sampled upstream and downstream of site
influence.

A summary of the analysis results is given in Table 4.6 below. The certificates of analysis are
presented in Appendix 8.1. The analytical results were assessed with regard to the EU
Environmental Objectives (Surface Water) Regulations (as amended), 2019 (SI 77/2019).

e Biochemical Oxygen Demand (BOD): good status is <1.5 mg/l, and high status <1.3 mg/l

e pH:between6and9

e Total Ammonia: good status is <0.065 mg/l, and high status <0.04 mg/l

e Dissolved Inorganic Nitrogen: good status is <0.25 mg/l, and high status <0.17 mg/l

A/T i WATER Chapter8-132 |Page
greentrac



remedial Environmental Impact Assessment Report Murray Stone July 2024

e Orthophosphate: good status is <0.035 mg/l, and high status <0.025 mg/l
e Total Phosphorus: good status is <0.025 mg/l, and high status <0.01 mg/l

Both receiving watercourses downstream of the site outflows achieve ‘high’ status in relation to
levels of Ammonia, Orthophosphate and Total Phosphorus.

BOD was in the ‘good’ range for the southern receiving watercourse in August 2023 and in the
‘high’ range in July 2024. BOD was in the ‘good’ range for the northern receiving watercourse in
July 2024. Some results for BOD for the northern tributary of Eany Water and results for Dissolved
Inorganic Nitrogen for both receiving watercourses were outside the acceptable range. In these
cases, the upstream values for these parameters were also outside the acceptable range. It is
concluded that site influence cannot be responsible for the measured levels of these parameters
downstream of the site.

pH and suspended solids are all seen to be within accepted limits of 6-9 and < 20 mg/l
respectively. (20 mg/l is taken as a guideline limit that is commonly applied to water discharge
licence conditions.)

Figure 8.5: Surface water sampling points
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Table 8.2: Water Quality Analysis of Site Discharge

%. Dissolved Dissolved Total
g Sample Ammonia Inorg N Dissolved Ammonia Orthophosphate | Phosphorus | Conductivity | Suspended BOD
= Description & Date pH mg/l mg/l TON mg/l mg/l mg/l mg/l uS/cm Solids mg/l mg/l
1 | Northern tributary | August | 7.19 | <0.01 0.54 0.51 <0.01 0.02 <0.05 178 <5 2
of Eany Water 2023
upstream of site
influence. July 764 |04 0.74 0.57 0.17 0.01 <0.05 275 <5 1.53
2024
2 | Outflow from August | 7.06 | 0.26 1.31 1.19 0.12 <0.01 <0.05 496 12 2
North. 2023
July 7.80 | 0.28 0.86 0.59 0.27 0.01 <0.05 280 11 1.75
2024
3 | Northern tributary | August | 7.28 | 0.04 0.6 0.6 <0.01 <0.01 <0.05 187 <5 2.7
of Eany Water 2023
downstream of site | July 7.70 | 0.06 0.42 0.39 0.03 0.02 <0.05 293 <5 1.42
outflow. 2024
4 | Southern tributary | August | 7.52 | <0.01 0.49 0.49 <0.01 <0.01 <0.05 256 <5 1.58
of Eany water 2023
upstream of site July 8.15 | 0.06 0.42 0.39 0.03 <0.01 <0.05 412 <5 <1
influence. 2024
5 | Outflow from August | 7.99 | <0.01 0.51 0.51 <0.01 <0.01 <0.05 254 <5 1.55
South. 2023
July 8.04 | 0.02 0.27 0.25 0.02 <0.01 <0.05 401 <5 1.89
2024
6 | Southern tributary | August | 7.76 | <0.01 0.53 0.53 <0.01 <0.01 <0.05 260 <5 1.49
of Eany Water 2023
downstream of site | July 7.91 0.08 0.24 0.16 0.08 0.04 <0.05 407 <5 <1
outflow. 2024

[, Ipee.
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8.4.11 Hydrogeology, Groundwater Levels and Gradient

To assess the current hydrogeological regime on site, three monitoring boreholes were drilled
and installed in August 2023. The position of the three wells (BH1, BH2 &BH3) is shown in Figure
8.6 below.

The boreholes were 100 mm in diameter drilled to approximately 10 meters below ground level
(bgl), 50 mm diameter standpipe installed, slotted at the bottom, gravel packed, and bentonite
sealed. Boreholes were capped with a vandal proof cap.

These were drilled on 17" august 2023 and the borehole logs are presented in Appendix 8.2. The
approximate position of the boreholes is shown in Figure 8.6 below. A brief water level monitoring
program was commenced when the boreholes had been established to assess the water table
levels and assess any likely impact. Two of the boreholes (BH1 & BH2) were located within the
current extraction footprint and the third borehole (BH3) was located outside the quarry void.
BH1 and BH2 were drilled to 13m and 12m depth respectively and BH3 was drilled to 31m depth.

Figure 8.6: Position of monitoring boreholes, BH1, BH2 & BH3

8.4.11.1 Groundwater Levels
The standing groundwater levels were dipped with an electronic groundwater dip meter on three
occasions as part of this study. The recorded groundwater levels are given in Table 8.3 below.

Table 8.3: Groundwater levels

Borehole | Ground Groundwater Level mOD

Level
mOD | 31.08.23 | 07.09.23 | 14.09.23 | 01.03.24 | 10.05.24 | 28.06.24 | 12.07.24 | 24.07.24

BH1 55.5 54.04 54.03 54.04 53.85 53.50 53.00 52.60 52.66

BH2 57.0 56.33 54.30 56.30 56.32 56.30 56.29 56.28 56.27

BH3 69.4 64.81 64.41 63.95 64.29 64.00 62.90 62.15 62.38

The groundwater levels at BHO1 varied between ¢.52.5 mOD and c.54 mOD over the study period.
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The groundwater levels at BHO2 varied between c. 54 mOD and c.56.5 mOD over the study
period.

The groundwater levels at BHO3 varied between c. 62 mOD and ¢.65 mOD over the study period.
Most of the boreholes showed a seasonal variation in level of up to 2.5 m.

8.4.11.2 Groundwater Gradient

As expected in most of the general area, standing groundwater levels are found to be within the
top 10m of the ground. Groundwater levels in BH1 and BH2 are encountered within 2.5m of the
surface due to previous extraction activities. There is a slight gradient in a south-westerly
direction between the groundwater levels in BH2 and BH1. The GSI have characterised the
groundwater body underlying the site as the Frosses Groundwater body comprising of the
Mullaghmore Sandstone Formation. The groundwater gradient on site is consistent with the
expected groundwater gradient in the Frosses groundwater body which flows to the southwest
and the coast.

The groundwater gradient has been affected by excavation at the site. The excavated area has
had the effect of a large diameter borehole creating a cone of depression in the water table on
the site. It appears the groundwater level is currently slightly below the existing quarry deck level
at approximately 54mOD. Groundwater levels are observed to average around 64-65 mOD at
BH3whichis between 8 and 10 m horizontally from the top of the southeast quarry face. Although
the groundwater table has been lowered by excavation, the zone of influence of the quarry
depression is not expected to extend for any significant distance beyond the site boundaries.

The EPA have water level monitoring boreholes (DON 039) in the underlying Frosses groundwater
body and measurements from 1995 to 2001 show a consistent groundwater level of between 3
and 4 m below ground level. Measurements at BH3 may show a slightly depressed groundwater
level due to the proximity of the excavation nearby but are broadly consistent with this.

8.4.11.3 Aquifer properties

The GSI have characterised the underlying groundwater body (GWB) as the Frosses groundwater
body and produced a conceptual model of the Frosses GWB. These are the main characteristics
of the Frosses GWB:

e The GWB is mainly bounded by differing types of aquifers. A small portion of the SW
boundary is coastline. The topography ranges from gently sloping to hilly, with a small
area of drumlins in the north/northwest. Elevations range from sea level to 150 mAOD.

e The sole rock group in this body is Dinantian Sandstone, which is considered to have the
potential for relatively high fissure permeability. Most of the unconfined groundwater flux
is expected to be in the uppermost part of the aquifer comprising a broken and weathered
zone typically less than 3m thick, a zone of interconnected fissuring typically less than
40m, and a zone of isolated fissuring typically less than 150m.

e Transmissivity values are expected to be 10-50 m2 /d although may be as high as 100-150
m2 /d, especially in the vicinity of faults. Storativity is likely to be relatively good.

e High fissure permeability aquifers can generally support regional scale flow systems.
Long flow paths (e.g. 2000 m) can be expected although are likely to be shorter (100-300
m) as this GWB mainly constitutes a discharge area.

e Recharge will occur diffusely through the thinner and/or more permeable subsoil and
rock outcrops, although is limited by any thicker low permeability subsoil and bedrock.

e The main discharges are to the streams, rivers and springs within the GWB, and seeps
along the coastline. Overall, the flow direction is to the southwest, as determined by the
topography.

Awell bedded blue and brown/buff sandstone, part of the Mullaghmore Sandstone Formation, is
present on site. The aquifer underlying the application site is described by the GSI as a Locally
Important Aquifer (Lm) — Bedrock which is Generally Moderately Productive. Locally important
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aquifers are capable of ‘good’ well yields 100-400 m3/day. Information reported in the County
Donegal Groundwater Protection Scheme, Volume | July 2004, produced by Donegal County Council
and the GSI highlight that groundwater will circulate primarily through fissures and cracks as these
rock units do not show significant intergranular permeability. Fissure permeability is generally more
developed in the top 20-30 m of the aquifer and the Mullaghmore Sandstone Formation tends to have
calcareous cement that is prone to dissolution leading to increasing permeability. The underlying
aquifer is expected to be moderately productive but also variable dependent on the fracture pattern
and extent. The Dinantian Sandstones, of which the Mullaghmore Formation is a member, make up
approximately 3% of the aquifers in County Donegal.

8.4.11.4 Groundwater Vulnerability

The term ‘Vulnerability’ is used to represent the intrinsic geological and hydrogeological
characteristics that determine the ease with which groundwater may be contaminated by human
activities (County Donegal Groundwater Protection Scheme, DELG, DCC, GSI, 2004). The
vulnerability of groundwater depends on:

e the time of travel of infiltrating water (and contaminants).

e the relative quantity of contaminants that can reach the groundwater.

e the contaminant attenuation capacity of the geological materials through which the
water and contaminants infiltrate.

The GSI have assessed most of the application site as ‘X’ which is indicative of rock at or near the
surface. A portion of the site to the east is classified as ‘Extreme’ due to the thin nature of the
soils on site. Due to the vulnerable nature of the aquifer of Local Importance mitigation measures
are in place to ensure that the aquifer is protected. Further mitigation measures are proposed for
activities into the future.

8.4.11.5 Quarry History

Documentation made available to Greentrack from the quarry operator included an
Unauthorised Development Report sent out by Donegal County Council Planning Department
(Ref: UD 2027). There were several visits to the site documented and an oil spill noted on one
Donegal County Council staff visiton 12/02/202. The quarry operator states that this spillage was
cleaned up using an oil spill kit and the contaminated soil/stone was removed to an authorised
facility.

As part of the rEIAR study Greentrack undertook analysis of the soil/stone in the general area of
the oil spill to assess the extent of any potential residual contamination. Greentrack also
undertook chemical analysis of the groundwater underneath the site to assess any potential
migration of contamination into the groundwater body.

One composite soil/stone sample was taken from the general area of the oil spillage and a
sample was taken from each of the groundwater monitoring boreholes using disposable manual
bailers. All the samples were tested for any traces of petroleum hydrocarbons and derivatives
and the results are presented in Table 8.4. below. The certificates of analysis are presented in
Appendix 8.1.
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Table 8.4: Chemical Analysis of soil/stone and groundwater following oil spill.

Total
Total Aliphatics | Total Aromatics Total PAH | Toal PCB BTEX
(C10-C44) pg/kg (EC10-EC44) pug/kg or pg/kgor | pg/kgor
Sample or g/l pg/kg or pg/l g/l g/l pg/l
Soil/stone 25,800 20,000 <118 <21 <7
form quarry
floor
BH1 <10 <10 <0.082 - <5
BH2 <10 <10 0.146 - <5
BH3 59 <10 0.143 - <5
Limit of <10,000* <5,000* <118* <21 <7*
Detection <10 <10 <0.082** <B**
Hg/kg

*LOD for solid samples. ** LOD for liquid samples

8.4.11.5.1 Assessment of Chemical Analysis Results for Soil/Stone

The soil/stone sample from the quarry floor shows some trace amounts of mineral oil in the
heavier fraction (>C21 & >EC21) amounting to 45800 pg/kg. This is the equivalent of 45.8 mg/kg.
The result is compared with the maximum concentrations allowed for soil/stone to be accepted
at soil recovery facilities published by the EPA (Guidance on Waste Acceptance Criteria at
Authorised Soil Recovery Facilities, EPA 2020). The upper threshold for Mineral Oil is 50 mg/kg in
the guidelines. It is noted that the Mineral Oil value recorded on site is below this trigger value, so
the site is considered remediated.

8.4.11.5.2 Assessment of Chemical Analysis Results for Groundwater

There were almost no traces of petroleum hydrocarbons in the groundwater samples. The
sample from BH3 showed a slight trace of aliphatics in the C16-C35 fraction. It is unlikely that
activities within the quarry have influenced these results as BH3 is hydrologically upgradient from
the quarry floor. The groundwater analysis was compared against the parameters set out in S.|
No. 9/2010 - European Communities Environmental Objectives (Groundwater) regulations 2010.
PAH levels were seen to be slightly elevated when compared with the Guideline Limit Values of
0.075 pg/l. BH3 and BH2 show the slightly elevated levels of PAH whereas BH1 is below the limits
of detection. This may suggest that the source of PAH may be outside the site.

8.4.11.5.3 Overall Conclusion
There does not appear to be any significant residual hydrocarbon contamination either in the
soil/stone of the site or the groundwater following the reported oil spill.

8.5 Receiving Environment

8.5.1 Designated Areas

The nearest hydrologically connected Natura sites are St Johns Point SAC (Site Code: 000191) at
13.67 km hydrological distance and Donegal Bay SPA (Site Code: 004151) at 9.17 km hydrological
distance. The hydrological connection is demonstrated in Figure 8.7 below.

The hydrological connection is made through runoff/ effluent from the site discharging to
tributaries of the Eany Water River which flows into Inver Bay and towards the SAC and SPA. There
is also a potential hydrological link from groundwater at the site discharging to tributaries of the
Eany Water River.
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igure 8.7: Hydrological connection from site to St Johns Point SAC & Donegal Bay SPA
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VL

[] Donegal Bay SPA

[ St Johns Point SAC
WFD River Waterbodies

[ Subjed Site

(Created using QGIS software and datasets from NPWS)

The qualifying interest of St John’s Point SAC are:

e Large shallow inlets and bays [1160]

e Reefs[1170]

e Vegetated sea cliffs of the Atlantic and Baltic coasts [1230]

e Semi-natural dry grasslands and scrubland facies on calcareous substrates
(Festuco-Brometalia) (* important orchid sites) [6210]

e Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion
caeruleae) [6410]

e Alkaline fens [7230]

e Limestone pavements [8240]

e Submerged or partially submerged sea caves [8330]

e Euphydryas aurinia (Marsh Fritillary) [1065]

e Tursiops truncatus (Common Bottlenose Dolphin) [1349]

The qualifying interest of Donegal Bay SPA are:
e  Great Northern Diver (Gavia immer) [A003]
e Light-bellied Brent Goose (Branta bernicla hrota) [A046]
e  Common Scoter (Melanitta nigra) [A065]
e  Sanderling (Calidris alba) [A144]
e  Wetland and Waterbirds [A999]

Any historical or potential impact on hydrology due to activities connected (directly or indirectly)
with the subject site may have potential impact on these habitats/conservation interests. This
issue is dealt with in detail in the Ecological Report which contains a Screening Report for
Appropriate Assessment which will also accompany the substitute consent application.
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8.5.2 Soil

There are no undisturbed soils left on site. Almost all ground has been stripped of soil for
excavation or for the creation of turning areas or other site infrastructure. Pre-development the
site is most likely to have been covered by the same soil type as that remaining in the east of the
site — a poorly drained mineral oil (mainly acidic). The GSI describe the soil as a surface water
Gley and the subsoil as a till derived from lower Carboniferous sandstones and shales.

Many of the soils stripped from the site to facilitate extraction were used to create the screening
berms on the eastern boundary of the site and along the northwestern boundary of the site. Most
of these berms are now vegetated and providing excellent screening cover for the quarry.

8.5.3 Bedrock Geology

The area is underlain by sedimentary rocks belonging to the Mullaghmore Sandstone Formation
which is part of the Dinantian Sandstone Group. The colour of the sandstone on site varies from
a buff light brown to a grey/blue depending on the strata. Beds are seen to dip gently to the
southeast. The rock cleaves very well and is suited to high end uses as facing stone, dimension
stone and for ornamental uses. A full description of the geology of the site is given in Chapter 7,
Land, Soils and Geology, of this rEIAR.

8.5.4 Aquifer Classification and Potential Recharge

The Mullaghmore Sandstone Formation is listed as the bedrock underlying the site. These rocks
are classified by the Geological Survey of Ireland (GSI) as being Lm - a locally important Aquifer
which is moderately productive. Aquifer recharge occurs diffusely through the subsoil and
outcrops and is estimated at 85% recharge co-efficient by the GSI. Average annual recharge is
estimated at 909 mm.

8.5.5 Source Protection Areas and Groundwater Wells

A search for the nearest EPA source protection area to the site found that the nearest Source
Protection Areais 13.9 km southwest in a separate hydrological catchment areain Ballyshannon.
There are approximately 8 recorded groundwater wells within 1 km of the application site. There
are no wells within the zone of influence of the site. A brief description of the nearest wells is
given in Table 8.5 below.

Table 8.5: Wells in the vicinity of the site

Townland of well | Distance from site boundary | Type of well | Depth | Yield
Mountcharles 320 m southeast Borehole 76 m 55 m?® per day
Mountcharles 350 m southeast Borehole 76 m 327 m?® per day
Drumbeagh 530 m northeast Borehole 91.4m | 44 m®per day
Drumbeagh 90 m northwest Borehole 61m 55 m?® per day
Drumconor 260 m west Borehole 68.6 m | 218 m® per day
Drumconor 680 m south Borehole 20.1m | 87.2 m®per day
Drumconor 700 m south Borehole 14.3 m | unknown

(after GSI)

8.5.6 Regional Hydrology
8.5.6.1 Surface Water

The subject site is located within the Water Framework Directive (WFD) Catchment 37 Donegal
Bay North (GBNIIENW) and the WFD sub catchment Eany (Water)_SC_010. A tributary of the Eany
Water River flows (EPA code: IE_NW_37E030350) flows along the northern boundary of the site
and an un-named tributary of the Eany water flows through the southern edge of the site. The site
is located in the Eany Water sub basin catchment. The Eany Water River flows into the sea at
Inver Bay approximately 3 km southwest of the subject site. The hydrological distance from the
site to Inver Bay is approximately 4.67 km. Hydrological connections are shown in Figure 8.4 . The
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site is outside any Margaritifera catchment and does not influence any waters designated under
the Salmonid Regulations (S1 293/1988).

8.5.6.2 Surface Water Quality

There are no EPA monitoring stations on the tributary of the Eany water system leading from the
site. There are a number of EPA monitoring stations in other unconnected tributaries of the Eany
water to the north of the application site. The latest Q values (2022) from these stations indicate
good and high ecological status.

An assessment of the water chemistry of the receiving waters was made in section 8.4.10 with
the sampling points shown in Figure 8.5 and the results of analysis tabulated in Table 8.2. The
samples upstream of the site from both tributaries of Eany Water were examined.

pH and both orthophosphate and total Phosphorus levels were seen to be of an acceptable
standard. Only one of the samples for ammonia was seen to be of ‘good’ standard with regard to
the EU Environmental Objectives (Surface Water) Regulations (as amended), 2019 (Sl 77/2019)
and all the samples for BOD wee outside the ‘high’ and ‘good’ range. All suspended sediment
samples, both upstream and downstream of the site, show low values.

8.5.7 Regional Hydrogeology

The regional groundwater body is the Frosses groundwater body, EPA code IE_NW_G_067. For
the purposes of WFD water management, groundwater in Ireland is assigned, assessed, and
managed within 514 local groundwater bodies, which range in size from < 1km?to 1,887km?. The
application site lies within the Donegal Bay North Groundwater Basin and the Frosses
Groundwater Body which is described as productive fissured bedrock.

8.5.7.1 Groundwater WFD Status

Article 8 of the Water Framework Directive requires the establishment of programmes of
monitoring for groundwater. The groundwater monitoring programmes by the EPA primarily focus
on providing information that can be used to assess the environmental status of groundwater
bodies. Groundwater in the region for the monitoring period 2016-2021 achieved ‘good’ quality
status. The Frosses Groundwater Body is considered ‘not at risk’ by the EPA.

8.5.8 Flood Risk

An appraisal of the available flood maps was made to determine if there was any flood risk at the
site or if any of the extraction and processing activities had been likely to increase the risk of
flooding either at the site or elsewhere. An examination of the flood maps (floodinfo.ie) for the
area show the application site and surrounding area to be at low risk of river flooding events. The
flood risk map in relation to the application site is shown below in Figure 8.8. The layers active
are the low probability of flooding, 0.1% AEP (1 in a 1000 chance of occurring) and the high-end
future scenario is also modelled. This takes in the potential effects of climate change modelling
an increase in rainfall of 30% and sea level rise of 1,000mm.
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Figure 8.8: Flood Risk in the area around the application site

Application Site
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Flood Risk
Areas

(Image from floodmaps.ie)

There is only one recorded flood events within 2.5 km of the application site. The closest recorded
flood eventis arecurring flood event in the village of Frosses approximately 2 km to the northwest
of the site. There are no details to the source of the flooding. There is no hydrological connection
between this flood event and the application site.

The site will have had the topsoil stripped and used to create screening berms leaving an exposed
rock surface at various depths over the course of extraction. The rock surface may have had
potential to create a flashier response to rainfall events than the undeveloped ground. However,
any increase in rainfall response times is likely to have been attenuated by the creation of voids
and ponds within the quarried area.

There is currently an extracted area with various hollows and small voids some of which are filled
with water. The main settlement pond in the central southern area of the site has a footprint of
approximately 700m2 and an average depth of 0.5 m so has a capacity of c. 350 m3. Other voids
and pools within the site would bring the total storage volume to at least 500 m3. This
conservatively estimated 500 m3 attenuation capacity more than offsets any slight increase in
rainfall response times. Over the course of extraction, the quarry void would not have been as
large as its current size, but significant ponds and voids would have evolved with extraction to
more than compensate for slight increases in rainfall response times.

8.6 Water Management

Mechanisms and infrastructure have been in place to ensure that effluent leaving the site is
treated and will not negatively affect surface or groundwaters. The greatest threat to water quality
leaving the site is from untreated or poorly treated effluent. The main source of effluent will be
incident rainfall on extraction and working areas of the proposal leading to contaminated runoff.
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The existing site drainage is described in section 8.4.9 and shown in Figure 8.3.

Historically over the recent extraction period, water movement through the site has remained
broadly similar. Within the quarry void, over time, the point of extraction has changed and with it
the point to which surface waters naturally flow within the void. However, the current main
settlement pond in the central southern portion of the site captures almost all the drainage from
the extraction areas to the east and northeast. A minor unregularized flow was noted coming
from the central northern part of the site directly into the channel leading from the main
settlement pond to the entrance of the site. Surface water flow to the main settlement pond and
the unregulated flow is shown in Figure 8.9 below.

The unregulated flow is relatively minor in nature and is seen to bypass the settlement pond and
enter the channel of the main site discharge. The flow in this discharge channel is slow and
impeded by vegetation of grasses, rushes and reeds (Photograph 8.1) which will attenuate flow
and provide effluent treatment in the biogeochemical root zone.

Figure 8.9: water flow within the site

] Application site boundary e
=« Proposed capture drain :
Unregulated surface flow
Piped watercourse
Eany Water Tributary
[] Settlement Ponds
Secondary site discharge
== Main site discharge
: —

(Created using QGIS, NPWS datasets and Greentrack aerial imagery)

8.6.1 Proposed Drainage and water management measures

Although effectively treated with the main discharge channel, it is a more a robust approach to
have all effluent from the extraction area discharging to the main settlement pond for treatment
before discharge off site. It is proposed to regularise the drainage by construction of a capture
drain catching any unregulated flow and directing this flow to the main settlement pond. This
proposed capture drain is shown in green in Figure 8.9 above.

Itis proposed to install a hydrocarbon interceptor as best practice before discharge of waters off
site. The interceptor should be located immediately prior to the discharge of treated effluent off
site. The proposed location of the interceptor is indicated on Figure 8.9 above. Also
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recommended is a dedicated monitoring point where grab samples for chemical analysis and
flow rate measurements can be taken. It is recommended that the sample point be installed at
the outflow of the interceptor.

Itis also recommended to apply to Donegal County Council for a trade discharge licence for the
discharge of treated effluent to the receiving waters of the Eany water River system.

8.6.2 Effluent Treatment

It is likely that the main contaminant arising from activities on site would have been suspended
sediment contained within runoff. Effluent from the extraction and processing areas has been
treated by settlement.

Over the course of recent extraction history when the applicant had a direct involvement with the
site (2007 — 2024), most areas of the site have been worked out to varying degrees. Information
from the applicant states that runoff from extraction and processing areas was always directed
towards the nearest available pond/sump for settlement treatment before any potential
discharge from site. There are no records available of sizes/depths of settlement ponds used
over the course of extraction history.

The current treatment system has been examined for effectiveness. All relatively recent
extraction and processing activities have taken place within the main quarry void. Any surface
water runoff within the main extraction area flows towards the main settlement pond or is
temporarily captured buy another pond/void before flowing towards the main settlement pond.
The main settlement pond in the central southern part of the site is seen to vary in size seasonally
and holds a significant volume of water. The footprint of the main settlement pond varies
between 400 m? - 800 m? and is taken to average at 600 m? over the course of recent extraction.
Average depth of the pond is estimated at 0.5 m, so the average capacity of the pond has been
estimated at c. 300 m®.

There are other ponds and voids within the existing extraction footprint that have potential to hold
water and act as temporary settlement ponds before releasing effluent to flow towards the main
settlement pond. These are variable in size and depth but in combination are estimated to make
a significant contribution to effluent treatment. These temporary ponds/voids are estimated
conservatively to make up at least 250 m® capacity now and historically. Overall, the settlement
capacity is estimated to conservatively be c. 550 m®.

8.6.2.1 Area generating effluent

With regard to effluent treatment, the calculations below relate to the extraction and working
area of the current site. There is also discussion below as to the likely areas generating effluent
in a historical context. The total catchment of exposed rock draining to the main settlement pond
at its maximum is estimated at 20,800 m?2. The area estimation was made with the aid of online
mapping tools, topographical maps for the site and on the ground verification of flow directions
and catchment areas.

The total extraction area requiring effluent treatment is taken as 20,800 m?2.

8.6.2.2 Effluent Volumes

To calculate sufficient settlement capacity the average runoff rates for the site are used with the
settlement capacity to estimate residence time in the treatment system. To calculate average
runoff rates the annual effective rainfall is assessed against the amount of rainfall that will
percolate into the groundwater system. Effective rainfall (ER) is the average amount of incident
rainfall minus the amount of Actual Evapotranspiration (AE). AE is usually calculated as 82% of
Potential Evapotranspiration (PE). (The 82% figure has been used in recent studies and will
calculate a higher ER rate than the customary 95% calculation rate which has been traditionally
used). PE figures are available from Met Eireann for Malin Head. Malin Head is the nearest Met
Eireann synoptic recording station located approximately 50 km to the north of the application
site. Annual mean PE is 527.3mm.

AE=PE*82% AE=432.4mm
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However, the AE figure for the application site will be considerably less due to the lack of
vegetation. A conservative figure of 50 mm AE is estimated for the site.

Average annual rainfall (AAR) can be taken from long term data sets produced by Met Eireann
(1991-2020). The figure from Malin Head is 1,138mm.

The effective rainfall represents the water available for runoff and groundwater recharge. The
effective rainfall for the site is calculated as follows:

o Effective rainfall= AAR -AE
e ER=1,138 mm-50mm
e ER=1,088 mm

A proportion of runoff will percolate into the ground and become groundwater. The calculations
for this site are based on most of the site being stripped of topsoil and effectively bare rock. The
GSI have produced maps with the groundwater recharge coefficients listed for each area. The
site has a recharge coefficient of 85% meaning that approximately 85% of the incident rainfall
will end up recharging the groundwater system and the remainder will end up as surface water
runoff. This means that of the 1,088mm effective rainfall approximately 163.8 mm will generate
runoff. This figure equates to an annual runoff figure for the site of 3,395 m?for the drainage area.
This approximates to a daily runoff figure of 9.3 m?® from incident rainfall requiring effective
treatment before discharge off site.

8.6.2.3 Treatment Capacity and Residence Time

Settlement ponds and tanks are designed so that under ideal conditions all particles having an
equivalent spherical diameter of d (typically 0.006mm) or greater are removed. Ideally a
settlement tank will have parallel sides and a smooth floor to induce horizontal linear flow. To
prevent re-suspension of sediment in a settlement pond a depth of at least Tm should be
maintained. The minimum residence time for settlement of sedimentvaries from quarry to quarry
dependent on a number of variables. In ideal conditions a settlement tank should have a
retention time of greater than 11 hours to settle out particles with a diameter greater than
0.006mm. (A retention time of 24 hours is recommended for particles with a diameter greater
than 0.004mm (fine silt)). This allows most of the suspended sediment to settle out of solution.
The total available settlement capacity is provided by the main settlement pond and other
ponds/voids and is estimated at 550 m?.

The residence time for the average daily runoff amount of 9.3 m® will be approximately 59 days.
This is more than adequate time to settle sediment out of solution.

8.6.2.4 Treatment Capacity for Extreme Weather Events

Calculations shown in Section 8.6.2.3 have shown the settlement capacity to be more than
adequate under average conditions. However, in reality, incident rainfall will not be consistent
throughout the year. To ensure the settlement capacity on site is robust under all conditions,
calculations are made of the expected residence time of effluent on site in response to an
extreme weather event. The one in a 100-year 6-hour storm event is widely used as suitably
extreme weather event. Rainfall returns from Met Eireann indicate that 60.4 mm of rainfall would
be associated with the 1 in 100-year 6-hour storm event at the application site.

The maximum area serviced by the main settlement system is approximately 20,800 mZ.
Assuming a worst-case scenario whereby only approximately 10% of the incident rainfall
percolated to ground, the incident rainfall on the site would generate 1,130 m3 runoff requiring
treatment before discharge. The available settlement capacity is approximately 550 m?®.

For a 1 in 100-year 6-hour storm event the expected residence time for effluent for treatment is
calculated at 11.7 hours. This is adequate time to settle out most particles from the effluent
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before discharge off site. The current effluent treatment system is shown to be robust under
extreme conditions.

The current settlement pond arrangement is less than idealin design regards as neither pond has
smooth sides and floors. This is more than compensated for with the capacity provided by the
combination of small pond/voids throughout the extraction area.

8.6.2.5 Historical Treatment Capacity

A crude means of attempting to assess what levels of effluent treatment were in place during the
extraction period of the site was made examining the available aerial photographs. Historical
aerial imagery for the site from 2007 is haphazard and appears to show a series of small
depressions rather than any significant settlement pond/void. The applicant states that these
small ponds connected in series by gravity flow to treat effluent and discharge was through a
vegetated buffer to the tributary of the Eany water River.

8.6.3 Monitoring Point

A water quality and flow rate monitoring point is proposed to be installed immediately before
treated effluent is discharged off site, downstream of the proposed hydrocarbon interceptor
(Figure 8.9).

8.7 Groundwater Impact

Rock extraction has the potential to affect the water table by creating a cone of depression within
the extraction void and can affect water supplies dependant on the groundwater resource in
certain situations.

Within the application site the water table in the bedrock has been shown to be at relatively
shallow levels (<2 mbgl), and outside the quarry void the observed groundwater levels are similar
to what would be expected (<7 mbgl). Some seepage and groundwater movement along bedding
planes and fissures within the quarry faces of the extracted area was noted and consistent with
the GSI categorisation of the aquifer and expected groundwater movement.

Previous extraction activity has caused a cone of depression in the groundwater table on the site.
The cone of depression is not symmetrical or evenly distributed throughout the site as it will vary
with depth of extraction. While difficult to define the actual extent of the impact of quarry activity
within the site, it is not expected to have any significant negative impact outside the extraction
areas as groundwater levels are shown to be at similar to expected levels within relatively short
distances from the edge of extraction areas. There is not expected to be any significant change
in groundwater levels outside the site boundaries as a result of activities on site. No groundwater
supplies will be impacted by the activity.

8.8 Impact Assessment

Soil/overburden removal, rock extraction, rock cutting, and stockpiling of product all have the
potential to generate suspended sediment within the surface water runoff leaving the site. The
use of hydrocarbon fuels and lubricants on site in vehicles and plant carries the potential for
contamination of surface waters and groundwaters through leaks and accidental spillage. The
quarrying of rock beneath the water table and the removal or alterations of catchments can have
potential impacts on the surface and groundwater regimes. The potential impacts to surface
waters and groundwaters are assessed, and existing and proposed mitigation measures are
outlined.

8.8.1 Surface Water Quality Impacts from Suspended Sediment Load during construction
phase involving earth movement and berm construction

The construction of berms and earth movement to facilitate construction activity may have led
to discharge of suspended sediment load in runoff which may be directed to surface
watercourses leading to the Eany Water River system and subsequently Inver Bay.
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e Receptor(s): Eany Water River system, Inver Bay
e Pathway(s): Surface discharge to river system
e Pre-mitigation Impact: Moderate short-term negative effect on a sensitive receptor

The mitigation measures that are in place and proposed are listed below:
e Robust settlement pond system to treat effluent before discharge
e Discharge from main settlement pond through wide vegetated impeded pathway
e Single discharge point from entire site
e Trade discharge licence proposed

Residual Effect: Short-term imperceptible negative effect on surface water quality
Significance of Effects: No significant effects on surface water quality are expected

8.8.2 Surface Water Quality Impacts from Suspended Sediment Load during extraction &
processing phase

The development discharges effluent off site directly to a surface watercourse leading to the Eany
Water River system and subsequently Inver Bay.

e Receptor(s): Eany Water River system, Inver Bay
e Pathway(s): Surface discharge to river system
e Pre-mitigation Impact: Moderate short-term negative effect on a sensitive receptor

The mitigation measures that are in place and proposed are listed below;

e Adequate settlement pond capacity to reduce sediment load in the effluent to
acceptable levels before discharge offsite (Section 8.6.2).

e Suitable drainage system in place to direct effluent and runoff that may become
contaminated with suspended sediment to the settlement pond and system.

e Regular maintenance of settlement ponds (and drainage system) to ensure efficiency
and appropriate disposal of material removed.

e Suspension of extraction and activities for the duration of a red level rainfall warning
issued by Met Eireann.

e Regular monitoring of the discharge point.

e Trade discharge licence proposed.

e Dedicated capture channel to catch any unregulated flow within site and direct it to the
main settlement pond.

Residual Effect: Short-term imperceptible negative effect on surface water quality
Significance of Effects: No significant effects on surface water quality are expected

8.8.3 Surface Water and Groundwater Quality Impacts from Hydrocarbon Contamination

The development discharges effluent off site directly to a surface watercourse leading to the Eany
Water River system and subsequently Inver Bay.

e Receptor(s): Eany Water River system, Inver Bay, Local Groundwater Body
e Pathway(s): Surface discharge to river, discharge directly to groundwaters
e Pre-mitigation Impact: Moderate short-term negative effect on a sensitive receptor

The mitigation measures that are in place and proposed are listed below:

e Lubricants stored in a bunded area in machinery shed off site.
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e Ahydrocarbon interceptor is proposed within the drainage system downstream of amin
settlement pond.

o Refuelling of static plant on site carried out using a fully bunded bowser/mobile fuel
truck.

e Drip trays used for all re-fuelling operations. Best practice for re-fuelling incorporated
into the Environmental Management System for the site.

e Regularinspections and maintenance scheduling for all plant and vehicle to minimise the
potential for malfunction or leak.

e Emergency spill kit with oil boom, absorbers etc. is proposed to be kept on site for use in
the event of an accidental spillage/leak.

e Regular visual monitoring of all surface waters onsite for any surface sheen or sign of
potential hydrocarbon pollution.

Residual Effect: Short-term imperceptible negative effect on surface water quality
Significance of Effects: No significant effects on surface water quality or groundwater
quality are expected.

8.8.4 Groundwater impacts due to extraction below water table
The development extracts bedrock some of which may be at or close to the water table.

e Receptor(s): Local Groundwater Body

e Pathway(s): Direct due to removal of bedrock

e Pre-mitigation Impact: Imperceptible permanent negative effect on a low sensitivity
receptor

There are no mitigation measures proposed. Amounts of water that would have percolated to
groundwater will now flow directly to the surface water system. This surface water system is also
supplemented by groundwater flow.

No negative impact expected outside of the site boundary.

Residual Effect: Imperceptible permanent negative effect on groundwater.
Significance of Effects: No significant effects on groundwater supply are expected

8.8.5 Surface Water ecology losses due to alteration of catchment flow regime

The development has altered the greenfield site conditions which have supplied surface and
groundwater to the tributary of the Eany Water River system which may affect the ecology and
base flow of the watercourse.

e Receptor(s): Tributaries of the Eany Water River

e Pathway(s): Direct due to alteration of water supply to stream

e Pre-mitigation Impact: Imperceptible permanent negative effect on a high sensitivity
receptor

There are no mitigation measures proposed as volumes of surface water supplied to the stream
pre-development is not expected to have changed from the current situation. Pre-development,
some surface water flow may have reached the stream slightly further upstream than now and
some of the groundwater baseflow supply may have been more gradual along the length of the
stream channel rather than concentrated through the main site discharge point. Overall, the
nature of the supply to the stream may have changed slightly but the volumetric contribution
from the site area is expected to have remained constant.
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Residual Effect: Imperceptible negative effect on tributaries of the Eany water River
system.
Significance of Effects: Neutral effects on Eany Water River system.

8.8.6 Cumulative Impacts
The application site must also be considered in association with other developments located
within or close to the application site.

8.8.6.1 Other Developments

A search of the planning portal of the Donegal County Council website revealed no planned
development which may result in significant cumulative impact in the vicinity of the application
site. The application site is situated in a rural environment where the two main land uses are
low intensity livestock farming and private commercial forestry.

There were no other planned developments in the townland of Drumbeagh which were granted
planning permission in the last 5 years and have the potential to have any significant negative
adverse cumulative impacts on the local environment.

e Planningref. 21/50516 (365m west of the site) was granted permission in November 2021
for the erection of an agricultural shed and increasing of ground levels around the
proposed shed and all associated site development works.

e Planning ref. 22/51910 (470m Southwest of the site) was granted permission in February
2023 for the (1) demolition of existing single storey domestic garage (2) construction of a
single storey extension to existing storey and half type dwelling house including changes
to existing elevations and all ancillary site development works.

Neither of these projects will be adversely affected by quarry activity atthe application site. There
is no hydrological or other direct link between the application site and any of these
developments. Due to the small scale and non-invasive nature of these developments, we would
contend that none represent any “significant negative effect” on the environment, when
considered in combination with this proposal.
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8.8.7 Determination of Environmental Impact Significance Pre-mitigation

Description of Impact
(Character/Magnitude/Duration Existing Environment Significance
/Probability/Consequences) (Significance/Sensitivity) Imperceptible -

Impact Receptor Negligible - High Negligible -High Profound
Surface Water Quality Impacts from Eany water River system,
Suspende.d Sedlmerft Loac.i during Inver Bay Medium Medium Moderate
construction phase involving earth
movement and berm construction
Surface Water Quality Impacts from Eany water River system,
Suspen_ded Sedlmenf Load during Inver Bay Medium Medium Moderate
extraction & processing
Surface Water and Groundwater Quality Eany water River system,
Impacts from Hydrocarbon Inver Bay, Local Low-Medium Medium Slight
Contamination Groundwater Body
Groundwater Impacts due to extraction Frosses Groundwater
below water table Body Low-Negligible Low Not significant
Surfacc:; W.?ter ecology losses dL{e to Eany Water River system Negligible Medium Not significant
alteration in catchment flow regime

8.8.8 Summary of Mitigation Measures Proposed

Summary of Mitigation Measures Proposed

e Adequate settlement pond capacity to reduce sediment load in the effluent to acceptable levels before discharge off-site (Section 8.6.2).

e Construction of a suitable drainage system in place to direct effluent and runoff that may become contaminated with suspended sediment to the settlement
pond and system.

e Regular maintenance of settlement ponds (and drainage system) to ensure efficiency and appropriate disposal of material removed.

e Suspension of extraction and material handling activities for the duration of a red level rainfall warning issued by Met Eireann.

e Construction of a monitoring point immediately prior to discharge of effluent off-site.

e Single discharge point subject to the conditions of a trade discharge licence from Donegal County Council.

e Lubricants stored in a bunded area in machinery shed off site.

6 WATER Chapter8-150 | Page
gn—:cutl’aCk



e Ahydrocarbon interceptor is proposed within the main discharge channel immediately before discharge off-site.

e Refuelling of static plant on site carried out using a fully bunded bowser/mobile fuel truck.

e Driptrays used for all re-fuelling operations. Best practice for re-fuelling incorporated into the Environmental Management System for the site.

e Regularinspections and maintenance scheduling for all plant and vehicle to minimise the potential for malfunction or leak.

e Emergency spill kit with oil boom, absorbers etc. is proposed to be kept on site for use in the event of an accidental spillage/leak.

e Regularvisual monitoring of all surface waters onsite for any surface sheen or sign of potential hydrocarbon pollution.

8.8.9 Determination of Environmental Impact Significance Following Mitigation

Description of Impact Significance of
(Character/Magnitude/Duration/ Existing Environment Impact
Probability/Consequences) (Significance/Sensitivity) Imperceptible -
Impact Receptor Negligible - High Negligible -High Profound
Surface Water Quality Impacts from Eany water River system,
Suspende.d Sedlmer.lt Loaq during Inver Bay Medium Medium Imperceptible
construction phase involving earth
movement and berm construction
Surface Water Quality Impacts from Eany water River system,
Suspended Sediment Load during Inver Bay Medium Medium Imperceptible
extraction & processing
Surface Water and Groundwater Quality Eany water River system,
Impacts from Hydrocarbon Contamination Inver Bay, Local Low-Medium Medium Imperceptible
Groundwater Body
Groundwater Impacts due to extraction Frosses Groundwater
below water table Body Low-Negligible Low Not significant
Surfacg Water ecology losses dge to Eany Water River system Negligible Medium Not significant
alteration in catchment flow regime
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8.8.10 Conclusion

With the implementation of the mitigation measures listed, the implementation of the project as
outlined will not have caused a significant negative effect on the surface water or groundwater
environments.
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remedial Environmental Impact Assessment Report

Murray Stone

July 2024

Appendix 8.1: Certificates of Analysis (surface water)

Donegal Road
Killybegs
Co. Donegal, F94 VSCT
G IRELAND
(T) 074 9741509
(E) aqualab kilybegs@oelagia.com
CERTIFICATE OF ANALYSIS Page 1 a1 4
Customer: Greentrack Report no.: 23-04762
4 Roe House, No. of samples: 6
Dry Arch Business Park , Acceptance date: 09/08/2023
Dromore , Analysis date: 09/08/2023
Letterkenny , Date of issue: 21/08/2023
Contact: Denis Faulkner
Comments
6 x sampie water
Ref.: Murray Stone
Sampie 1D Sample type Client reference Test method Test description Result / Units
23-04762401) Water ne we u/s - stream E-101 B8OD 2 mgh
E-105 pH 7.19 @204°C
E-124 Ammonia (as NH3-N) <0.01 mgh
E-138 Dissolved norganic Nitrogen 0.54 mg
E-138 Dissolved TON 0.54 mgh
E-138 Dissolved Ammenia <0.01 mght
E-109 Orthophosphate (as P) 0.02 mght
E-110A #Total Phosphorus (as P) <0.05 mgh
E-113 #Conductivity 178 pSicm@20.0°C
E-103 Suspended Solds <5 mgl
23.04762402) Water n outflow effuent E-101 BOD 2 mgh
E-105 pH 7.06 @20.2°C
E-124 Ammonia (as NH3-N) 0.26 mgh
E-109 Orthophosphate (as P) <0.01 mgh
E-110A #Total Phosphorus (as P) <0.05 mgh
E-113 #Conductivity 496 pS/cmi@20.0°C
E-103 Suspended Solids 12 mgh
E-138 Dissalved Inorganic Nitrogen 1.31 mght
E-138 Dissolved TON 1.19mgh
E-138 Dissolved Ammonia 0.12mgh
I Tt Matrod - K dests are Bubconvaciod LU less e unacoredied
Tesats are unaccredived if prafied by & o if INAB g0 is nol visitle on the repern
Uriiss oManvise shated i the COMMents Seclion, sampies ware scoapied for lesting in 4 satiklactony condiion
This sepon relates only 1 i iNer(s) lested and shal nol be reproduced, excupt n Ll wihout tha pocy agreesant of AQUALAS
AQUALAS is @ regsioned business name of Puligie Foed (Indand) Lid - regatered n belind, No_ 8530 RAevsion: 13
B WATER Chapter8-153 | Page
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remedial Environmental Impact Assessment Report Murray Stone July 2024
Donegal Road
W rber
Co. Donegal, F94 VECT
IRELAND
(E) aquaiab kiybegs@oeiagia com
CERTIFICATE OF ANALYSIS Page2at4
Customer: Greentrack Report no.: 23-04762
4 Roe House, No. of samples: 6
Dry Arch Business Park , Acceptance date: 09/08/2023
Dromore , Analysis date: 09/08/2023
Letterkenny , Date of issue: 21/08/2023
Contact: Denis Faulkner
Comments
6 x sampie water
Ref.: Murray Stene
Sample D  Sample type Client reference Test method Test description Result / Units
23-04762403) Water ne wc d/s - stream E-101 80D 2.70 mgh
E-105 pH 7.28 @19.7°C
E-124 Ammonia (as NH3-N) 0.04 mgh
E-138 Dissolved Inorganic Nitrogen 0.60 mg!
E-138 Dissolved TON 0.60 mght
E-138 Dissolved Ammonia <0.01 mgh
E-109 Orthophosphate (as P) <0.01 mgh
E-110A #Total Phosphorus (as P) <0.05 mgh
E-113 #Conductivity 187 pSlem@20.0°C
E-103 Suspended Solids <5 mgh
23-04762404) Water S WC u/s - stream E-105 pH 7.52 @19.9°C
E-124 Ammonia (as NH3-N) <0.01 mgA
E-138 Dissolved Inorganic Nitrogen 0.49 mg!
E-138 Dissolved TON 0.49 mght
E-138 Dissolved Ammonia <0.01 mgh
E-109 Orthophosphate (as P) <0.01 mgh
E-110A #Total Phosphorus (as P) <0.05 mgA
E-113 #Conductivity 256 pSlem@20.0°C
E-103 Suspended Solids <5 mg/l
E-101 BOD 1.58 mght
I Tk Matrod - 'S A vests are L Subconacted U Nsts are unacorediod
Tests are unsccredioed if prefland by & or il INAB logo is sl visitde on the repen.
Uniuss oBamise sated i e COMMEnts Section, sampies ware accupied for lesling in 4 saislaciony condiion
This sepon relates ony o the iSem(s) lealed sod shal 0ot be reproduced, eacept n LI Wilbhout 1he proice agreseent of AQUALAS
ADQUALAS is @ regsdored businss nieme of Poliga Feed (ndand) Lid - regstered n beland, No. 8639 Revision: 13
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remedial Environmental Impact Assessment Report Murray Stone July 2024
Donegal Road
Kilybegs
Co. Donegal, F94 VBCT
IRELAND
m (T) 074 9741809
(E) aguaiab kitybegs@oelagia com
CERTIFICATE OF ANALYSIS Page 34
Customer: Greentrack Report no.: 23-04762
4 Roe House, No. of samples: 6
Dry Arch Business Park , Acceptance date: 09/08/2023
Dromore , Analysis date: 09/08/2023
Letterkenny , Date of issue: 21/08/2023
Contact: Denis Faulkner
Comments
6 x sample water

Ret.: Murray Stone

Sample ID  Sample type Client reference Test method Test description Result / Units
23-0476205) Water s outifow effluent E-105 pH 7.98 @20.0°C
E-124 Ammonia (as NH3-N) <0.01 mgh
E-138 Dissolved Inorganic Nitrogen 0.51 mg
E-138 Dissolved TON 0.51 mgh
E-138 Dissolved Ammonia <0.01 mgh
E-100 Orthophosphate (as P) <0.01 mgh
E-110A #Total Phosphorus (as P) <0.05 man
E-113 #Conductivity 254 pSlem@20.0°C
E-103 Suspended Solids <5 mgit
E-101 BOD 1.55 mgh
23-04762-{06) Water 8 we d/s - stream E-101 BOD 1.49 mgh
E-105 pH 7.76 @20.0°C
E-124 Ammonia (as NH3-N) <0.01 mgh
E-138 Dissolved Inorganic Nitrogen 0.53 mg!
E-138 Dissolved TON 0.53 mgh
E-138 Dissolved Ammonia <0.01 mghl
E-109 Orthophosphate (as P) <0.01 mgh
E-110A #Total Phosphorus (as P) <0.05 mgh
E-113 #Conductivity 260 pS/em@20.0°C
I Test Matrod - 'S, A tests e Bubconyected U fests are unacoredied
Tests are unacoreded if profued by & or if INAB kogo is no1 visitie on the nepen.
Unbess oMamvise stated 1 the CoMments Seclion, sampies weie accapted for leating in @ satilaciony condiion
This sepon relates only 1 thi iNem(s) tested snd shal ot be regroduced, except n Ll wibhout the pricr agressent of AQUALAS
ADUALAS i @ regsiened business nmdhﬁp Feed (heland) L1d - regsdened o beland, No_ 8530 Revision: 13
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remedial Environmental Impact Assessment Report Murray Stone July 2024

Donegal Road
: Kilybegs
Co. Donegal. F94 VECT
AR B IRELAND
(T) 074 9741509
(E) sguaiab kiybegs@oelagia.com
CERTIFICATE OF ANALYSIS gk
Customer: Greentrack Report no.: 23-04762
4 Roe House, No. of samples: 6
Dry Arch Business Park , Acceptance date: 09/08/2023
Dromore , Analysis date: 09/08/2023
Letterkenny , Date of issue: 21/08/2023
Contact: Denis Faulkner
Comments
6 x sampie water
Ref.: Murray Stone
SampleID  Sample type Client reference Test method Test description Result / Units

23-04762406) Water 8 we dis - stream E-103 Suspended Sobkds <5 mgh

The results in this elecronicaily produced test report have been checdked and approved. The test report meets the requirements of 1S EN ISOSEC 170252017 and is also
vald without signature.

Report authorised by:
Julie Cassidy
Senior Technician
b Test Mathod - ‘Sub A dests ane Subcontacted U Nsls an unacredied

Tiats are unacoredived if prefasd try & o i INAB logo is ol visitie on the nepornt

Uniess ofornvise sated n e commonts seclon, sampies warne dcoipied lor lesing in @ satidactony condiion

This seport relities only (o the em(s) tested and shal not be reproduced, exoest n LIL Wihout the price agreessent of AQUALAS.

AQUALAS is & regatenad business nme of Pelagia Foed (Indand ) Lid - registared n belend, No. 8530 Revision. 13
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remedial Environmental Impact Assessment Report Murray Stone July 2024
Denegal Road
Kilybegs
Co. Donegal, F94 VBCT
IRELAND
(T) 074 9741509
(E) aguaiab killybegs@oelagia.com
CERTIFICATE OF ANALYSIS Page 1 af 4
Customer: Greentrack Report no.: 24-04969
4 Roe House, No. of samples: 6
Dry Arch Business Park , Acceptance date: 16/07/2024
Dromore , Analysis date: 16/07/2024
Letterkenny , Date of issue: 22/07/2024
Contact: Denis Faulkner
Comments
6 x samples ex Murray Stone , 15/7/24
Sample D  Sample type Client reference Test method Test description Result / Units
24-04969401) Water upstream north E-105 pH 7.64@ 20.7°C
E-103 Suspended Solds <5 mgh
E-124 Ammonia (as NH3-N) 0.40 mgA
E-138 Dissolved Inorganic Nitrogen 0.74 mgh
E-138 Dissolved TON 0.57 mgh
E-138 Dissolved Ammonia 0.17 mgn
E-109 Orthophosphate (as P) 0.01 mgAt
E-110A #Total Phosphorus (as P) <0.05 mgA
E-113 #Conductivity 275 pSicm@ 20°C
E-101 80D 1.53 mgh
24-04969{02) Effiuent site discharge north E-105 pH 7.80@ 21.4°C
E-124 Ammonia (as NH3-N) 0.28 mgA
E-138 Dissolved inorganic Nitrogen 0.86 mgh
E-138 Dissolved TON 0.59 mgA
E-138 Dissolved Ammonia 0.27 mgh
E-100 Orthophosphate (as P) 0.01 mgn
E-110A #Total Phosphorus (as P) <0.05 mgh
E-113 #Conductivity 280 pSiem @ 20°C
E-101 BOD 1.75 mgh
E-103 Suspended Sobds 11 mgA

I Tk Mathod - 'S K tesis are

| ‘Subconyicted U et are unacoredied
Tets are unecoredined if prafinad by & o if INAB logo is not visitie on the repornt.

Uniess obarsise sated o the cOmments seclion, sampies wese acoepted for lestng in o satislactony condtion
This sepon relates ooy o the Ne(s) lested and shal not be reproduced, except n Ll wilhout the price agressant of AQUALAS

ADQUALAS is @ regstored busingss name of Puliga Feed (rdind) Lid - gstarod in beland, No 8339

Revsion 13
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remedial Environmental Impact Assessment Report Murray Stone July 2024
Denegal Road
Kilybegs
Co. Donegal, F94 VECT
IRELAND
w (T) 074 5741809
(E) aguaiab kityhegs@oalagia com
CERTIFICATE OF ANALYSIS Page2at4
Customer: Greentrack Report no.: 24-04969
4 Roe House, No. of samples: 6
Dry Arch Business Park , Acceptance date: 16/07/2024
Dromore , Analysis date: 16/07/2024
Letterkenny , Date of issue: 22/07/2024
Contact: Denis Faulkner
Comments
6 x samples ex Murray Stone , 15/7/24
Sample D  Sample type Client reference Test method Test description Result / Units
24-04969403) Water downstream north E-105 pH 7.70@ 208°C
E-103 Suspended Solids <5 mgl
E-124 Ammonia (as NH3-N) 0.30 mgA
E-138 Dissolved inorganic Nitrogen 0.87 mghl
E-138 Dissolved TON 0.57 mgA
E-138 Dissolved Ammonia 0.30 mgA
E-109 Orthophosphate (as P) 0.02 mght
E-110A #Total Phosphorus (as P) <0.05 mghl
E-113 ¥Conductivity 293 pSiem @ 20°C
E-101 BOD 1.42 mgA
24-04969404) Water upstream south E-105 pH 8.15@ 21.7°C
E-103 Suspended Sobds <5 mgh
E-124 Ammonia (as NH3-N) 0.06 mgh
E-138 Dissolved inorganic Nitrogen 0.42 mgh
E-138 Dissolved TON 0.39 mgh
E-138 Dissolved Ammonia 0.03 mgh
E-109 Orthophosphate (as P) <0.01 mghl
E-110A #Total Phosphorus (as P) <0.05 mghl
E-113 #Conductivity 412 pSiem @ 20°C
E-101 BOD

<1 mg

I Test Method - 'S,

A tests are

, Subconyacted U’ sis e unactredied

Taats are uniccredied if prefand by & o if INAB logo is not visitle on the fepert.

Liiiss oMaratse shaled o The COMMants Seclon, Sampis Wit dcoopted for lestng in @ satklactony condiien

This sepon relates anly 1o the iler(s) tested and shal not be regrodoced, et n Ll WO the price agresssint of AQUALAS

AQUALAS is @ negadened busingss nime of Pelagis Feed (beland) Lid - regstoned in keland, No_ 8539

Revsion. 13
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remedial Environmental Impact Assessment Report Murray Stone July 2024
Donegal Road
Kitybegs
Co. Donegal, Fo4 VBCT
! IRELAND
— (1 074 741309
CERTIFICATE OF ANALYSIS Page 3at4
Customer: Greentrack Report no.: 24-04969
4 Roe House, No. of samples: 6
Dry Arch Business Park , Acceptance date: 16/07/2024
Dromore , Analysis date: 16/07/2024
Letterkenny , Date of issue: 22/07/2024
Contact: Denis Faulkner
Comments
6 x samples ex Murray Stone , 15/7/24
Sampie D  Sample type Client reference Test method Test description Result / Units
24-04969-05) Effuent site discharge south E-105 pH B.04@ 21.2°C
E-103 Suspended Solids <5 mgil
E-124 Ammonia (as NH3-N) 0.02 mgh
E-138 Dissolved Inorganic Nitrogen 0.27 mgh
E-138 Dissolved TON 0.25 mgh
E-138 Dissolved Ammoenia 0.02 mgh
E-109 Orthophosphate (as P) <0.01 mgh
E-110A #Total Phosphorus (as P) <0.05 mgA
E-113 #Conductivity 401 uSiem @ 20°C
E-101 BOD 1.89 mgA
24-049694{06) Water downstream south E-105 pH 7.91@ 21.3°C
E-103 Suspended Solids <5 mght
E-124 Ammonia (as NH3-N) 0.08 mgh
E-138 Dissolved Inorganic Nitrogen 0.24 mgh
E-138 Dissolved TON 0.16 mgA
E-138 Dissolved Ammonia 0.08 mgA
E-109 Orthophosphate (as P) 0.04 mght
E-110A #Total Phosphorus (as P) <0.05 mghl
E-113 #Conductivity 407 ySiem @ 20°C
n Tt Matros - 'S A sts are s U wests ae
Tests are unacoredived if prafasd by & o I INAB kogo is nol visitie on the repornt.
Uniess olenvise saled i Ihe conmants section, sampias wite accepled for lesting in @ sattvlactony condiion.
This sepon relates oy o the em(s) tesied and shal not be regroduced, extedt n Ll Wihoot the pocr agreesnt of AQUALAS
AQUALAS is @ negatered business nams of Pulagia Feed (sfand) LId - regaterad i belind, No_ 8539 Reveion: 13

“/«
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Danegal Road
Killybegs
Co. Donegal, Fo4 VECT
| ; IRELAND
2 P (T} OT4 9741509
(E} aquaiab killybeqsioeiaga.com
CERTIFICATE OF ANALYSIS N
Customer: Greentrack Raport no.: 24-04969
4 Roa Housa, Mo. of samplas: [
Dry Arch Business Park , Acceptance date: 160772024
Dromiore , Analysis date: 160772024
Letterkenny , Date of issue: 2210772024
Contact: Denis Faulkner
Comments

B x samples ex Murray Stone , 15/7/24

Sample D Sample type Client reference Tes! method Test deseription

Result / Units

24-04963-406) Waber downsiream south E-101 BOD

<1 g

vaild without signature.
Report authorised by:

Julie Cassidy
Senior Technician

The results in this eleconically produced test report harve been checked and approsed. The fest report meets the requirements of 1S EN ISOAEC 1702522017 and is also

It Tt Mathod - ‘Subsoninectin & s ane sccrediled, Subseniaied LM eels am ufdocrediled

Ticiiti @i unicedined i prafiaed by & o il INAE g0 b fal Waibie of e el

Liurtich (Wi fiinn alaibind ) Do o o il St L), Sederqiies wanhin acCan ol For Diribnngy i @ il b i ol dien .

T supar rlatis only b By i) brsled and shall nol be neproadused, st in Ll wiiout he pricr agrssent of SOUALAS
ADIUALAS i% @ regisinid basiress nams of Pakge Feed {mand) L - egstened in bedand, Mo B330

Airssion: 13

QA

greentrack
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Appendix 8.2: Borehole Logs

BOREHOLE LOG |

Client | MURRAY STONE

EH Hao. BH1

Fage Mo Page 1.af 1
Dabe driled: 17082023
Logged by P Dulliea
Equipment used SCHRAMM 450

Dullea Drilling ERUSIAC UL
- Vapour (V)
Sampling

Borehole Design &
Completion

Mational grid co-ordinates

Description
-2 Filo-1m)

Depthiinterval
[mbGL)
Groundwater
DT TN OB
Drepith (mbGL )
Geclogy - graphical log

MNa.

\

Bentonile

200 mm driling

“pss Brown/Blue SANDSTONE (1-13m)

150 mm Steed Liner
50 mm plain HOPE

| Estimated 3 m3/day @ 10m
]
7
4
5

B0 — ey

w
oL
)
X
i
L+
g
=
i

1£ﬂmmrllng
10 mm gravel
pa =
1 ITT || !'T L I |

ey End of borehole 13 m

e T T T T T T B e e T e T e e e A e e T A T

||||;|||Iiﬁll

IIII;

b
[=]
=1

I

3
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Dullea Drilling Soil (S) ! Water (W) /
. Vapour (V)
Sampling

Borehole Design &
Completion

Mo,
Depthfinteral
(mbGL)

[e el p-iple:]

Depth (mbGL )

BOREHOLE LOG

Client

| MURRAY STOME

BEH Na.

BH 2

Fage Mo

Page 14l 1

Drate driled:

170e2023

Logged by

P Dullea

Equipment used

SCHRAMM 450

Mational grid co-ordinates

-| Gealogy - graphical log

Description

\

AT O

Barntaniie

B

200 mm drilling

bt
i
-:\..
Pt
)
o
i
o
bt
Lt
-:\..
o
)
pt
o
-:\..
bt

L

50 mm plain HDPE

s

Estimated 3 m3iday @ 10m | Groundwater

150 mim Sieel Liner

B

.|H

R i

s

i
Lt
pt
bt
-:\..

b -

I
50 mm slolled HDPE

150 mm ng

B oY

i
i
i
i
e
i

-

10 mm gravel

S

T,

6.0 —

o
=1
|

Fill (0-1m)

Brown/Blue SANDSTONE (1-12m)

End of borehale 12 m

[ S
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T EENTE] [[TRTe] Soit (5)/ Water (W) / BOREHOLE LOG

Client MURFAY SETONE
Vapour (V) et | e

Fage Mo Page 1.0l 1
Dabe driled: 17082023
Logoed by P Dullea
Equipment used SCHRAMM 450

e ——

Sampling

Borehole Design &
Completion

Mational grid co-ordinates

Description

Depthfinterval
[mbGL)
Groundwater
[ eefly-ple:]
Diepth (mibGL)

M.

J Geology - graphical log

\

oo

h :&&: Brown/Blue SANDSTONE (0-31m)
SEAKNEY
e
A
20 = o
NERERCY
—
_ e
NERERCY
=
— e
4.0 _ ey
NERERCY
=
o
_ e
NERENEY
B.0 — o
i
NERENEY
~
NEREALY
e
NERERCY
B0 —fassown
—pamaan
NERERCY
NEREALY
=
NERERCY
NEREALY
L5 ] WENPENEN
=
NEREALY
NEREREY
NERERCY
=
NEREREY
128 o
=
=
NERERCY
SRR
=
NERERCY
LS Nevevey
NERERCY
=
=ty
e
NERERCY
160 s
=
NERERCY
NEAKAEY
=
e
NENCAEY
180 oo
=
NENCAEY
NERERCY
=
. NEVEREY
NERERCY
NERERCY
NERENEY
NERERCY
NEREALY

ey End of borehole 31 m

200 mm driling

50 mm plain HOPE
]

150 mm Sieel Liner

BmLJnrle

50 mm slalied HDPE

10 mm gravel
1

Estimated 3 m3/day @ 10m

.|H
i
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Appendix 8.3: Certificates of Analysis

CERTIFICATE OF ANALYSIS
SDG: 230905-76 Report Number: 703081 Superseded Report:
Client Bef: Murray Stene Lo H
§ SRS momat
..'.".*'...'..'..;‘:‘.E.. gt ) 430030
it L Baliai (5]
e S :ﬂu L e
= b memvery ol B s TGN K8 e Birnpln Tirss A5
i Dite Recarmd B0
oo i il L T GO B S Rl FVESTE
SalEm | S
L LODUnits | Method
Moisture Content Rabo (% of as % P24 10
o sampie |
PCE congener 28 <pgkg | TMIEE 3
M
PCH congenar 82 <3wmyky | TMIER <3
M
PCE congenar 101 <3mykg | TMIEE <3
M
PCE congener 118 <3myky | TMIGE <3
M
PCE congenar 13 <3myky | TMIER <3
M
oegenar 151 <3 kg TMITEE L=
M
PCE congener 15 <3pgkg | TMIEE <3
M
[Eom of etecied PCB 7 Congerers | <21 pgikg | TMIEE =]
16:02:15 1480872023
Paoe 5 of 14
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CERTIFICATE OF ANALYSIS
SDG: 230805-76 Report Number: 703081 Superseded Report:

E

Lo :
Armraphitens-d 10 % eooverny™ % TMEZB a3
|Prerantrene-d 10 % recovary % TMEZIE 5T
Crepsene-d12 % recovery % TREE B
F.m-mhimrf‘ % TMEIE Tas
[Fachhziane Dughg | TMZIB =]
Acerapripiena <12 kg | TREEIE <iz -
Aceraprirace Eughg | TMZIB = .
Emm- <0pgky | T™EZIE <10 -
Pherantrane <15ugky | TMEZIE <13 -
Arthiacene <IE pgky | TMEZIE <16 .
Fucramhens <17 pgkg | TREEIE <7 .
Fyere <ISpgky | TMZIB <15 -
Eenziamniiracens <l pgky | TMZIE <14 -
Chrysens <IDpgky | TMZIB <0 .
Benzmh il uocanthens oi5pgky | TMEB <15 -
Eenznk fluoranthene <l pgky | TMZIE <14 -
[rmm—— <i5 kg | TMEZIE <15 -
Indeno|1,2 3o | pryrene <igpgky | TR <18 .
Diberanja Hanfinone <Tpgky | TMEZIE 3 -
Emmnn.w-r.m <M pgky | TMZIE ] -
PiH, Tiotal Detected ISEPA, 18 1115% TREB <{18 !
16:02:15 1410972023
Page 6 of 14
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Murray Stone

July 2024

CERTIFICATE OF ANALYSIS

@ 5DG: 230905-76

Report Mumber: 703981

Superseded Report:

Lo i
ECREFCLEDH,
H 0D - DB 20b-200
Drmarnd Ve (K] Dmd Vi | G Do Vet O
Hian Li: vl
15 0D
DSERNES
i i EHEE-7S
EEERTY EEEITY
<0 ET]
¥ ¥
<0005 <0006
¥ ¥
Acerapriylens (2g) <[00 pgh| TMITE EiT [KF=] 0oz
¥ ¥
Fiuararthene jag) <0005 pgh|  TRNTE 0025 <0005 <006
¥ ¥
Anthracene () <0005 pgh | TMNTE [T [T <0006
¥ ¥
|Preranitrese jaz) <0G pgl| TMITE [31 1S 0005
¥ ¥
Fuorene (2] <005 gl | TMITE B T D0E
¥ ¥
Chrysene (aq] <0005 pgh | TRNTE <0006 <0005 <006
¥ ¥
Fyrene (aq) <0005 pgh | TMNTE <0005 <[l 005 <005
¥ ¥
Eenamjajencacene (a2 <00 pgh [ TRNTE ol 05 <L 005 005
¥ ¥
Benznyhjfuornthens (ag) <000 gl | TMTE Eili L0 000
¥ ¥
Benzoikflucranthene (ag) <0005 g | TMITE <0006 <L 005 0006
¥ ¥
Benznfajerace fac) <000z pgh| TMITE <00z <l 002 002
¥ ¥
Dicerznja Hanhmcene (35 <0005 g | TMITE Eil <005 000
¥ ¥
[Enamigh iperyiens (a2 <0005 pgh | TRITE <0005 <0005 <0006
¥ ¥
Indeno| 1.2 3-cdpyrene jag) <0005 pgh | TMNTE <0006 <L 005 @005
¥ ¥
|FAH Total Detected UZEFA T8 iaz) | <002 pgd| TMITE 0143 0146 0082
¥ ¥
16:02:15 14/09/2023
Page 7 of 14
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CERTIFICATE OF ANALYSIS
SDG: 230905-76 Report Mumber: 703981 Superseded Report:
Client Ref: Murray Swone Location: Drumbeagh
¥ wliRTS scomdin
By Aguled M LR
uu-.lun-::u Dt 7] 030- 430
Sl Caatracied - W F Sl RO T B xﬂ! T’_ m
= 5 m-::-——nn-uu Barnple Torm 450
i Cuie Fncerad [
Comaman e wilhia LenpRE MUY CoRCE o e IV TE
— frod
RIS iy O AL Rt
omeponent L LODWnits | Method
GRL Sermogate % ecoveny*™ % ThRICES -]
Aliphabrs =806 <10nykg | ThMCBD <10
|IH5_II:IJ-LI
Abphabes 5CE-CE <10pgky | THOES Rl
(HE_10_AL|
Alphabrs SCA.C10 <10 jnykg | TRIOBD <10
(HS_10_AL|
diphabs =G 104512 <1000 Thid 14 <1000
(EH_0_AL_#1) ¥
Aiphabes =G 12018 <1000 i M 14 1000
(EH_Z0_AL_#1) ¥
Aiphabes »C 16.C21 <1000 Thi14 <1000
(EH_0_AL_#1) ¥
Alphabos: +521.L38 <1000 i T4 15300
(EH_20_AL_#1) ¥
Mliphabrs =G0 <1000 Thid14 6560
(EH_20_AL_#1)
Total Miphatics =C10-C44 <5000 kg ThMIA 25500
(EH_20_AR_#1)
Total Aiphatics & Aromabes 010084 <1000 Thidid £5500
(EH_20_Toml_#1) kg
Aromabes SECBECT <10 gy THICAS <10
[HE_10_AR)
Aromabcs *ECT-ECH <10nykg | TMCBD <10
H5_10_AR)
Aromabes SECRECTH <10 gy THICBS <10
[HE_10_AR)
Aromabes > EC10EC12 <1000 i TRl 14 <1000
(EH_Z0_AR_#1) ¥
romabs = EC12EC16 <1000 Thid 14 <000
(EH_0_AR_#1) L3
Aromabes > EC1GEC21 <1000 i Thi4 14 <1000
(EH_Z0_AR_#1) ¥
Aromabis > ECH ECH <1000 i Thid1d 18700
(EH_20_AR_#1) ¥
Aromabes SECH-ECH <1000 i TRl 14 <1000
(EH_Z0_AR_#1)
Aromatrs = ECADECS <1000 Thid14 <1000
(EH_20_AR_#1)
Total Aromatics = EC10-ELH <5000 gk TAMA 20000
(EH_Z0_AR_#1)
Total Aiphatics & Aromabrs >C8-C4d | 10000 Thid 14 &5500
(EH_20_Toml_#1+425_10_Total) ik
Total Abphatics >CB.C10 <50 gy | TMACED =]
[HE_10_AL_TOTAL)
Total Amomatics *ECS-EC1D <50 mykg | TMOBD <50
(HS_10_AR_TOTAL)
<20 kg | TRICED 20
16:02:15 1400872023
Page ¥ of 14
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Validated
CERTIFICATE OF ANALYSIS
SDG: 230905-76 Report Number: 703981 Superseded Report:
Location: Drumbeagh
ECRECLETH
1.00- 100 200200
D Vi (0] Dol Vi | CW] Dl Wi D0
HDANE HIENER
= ey ol B G Tapate i dnd 1 e Buirvpla Tirst 00 1500 000
e T Datn Awcard [ vk ] it ] DSAENES
S e el e——— SO el DB UGN Foii ]
EENT BSEETE ESEITE
%Hhﬂn-':l Lk 1]
<Gomponent LODUnits | Method
GRC Sermgate % recovery*™ % TS -1 -1 I
GRI *CEC12 <SOugl | TS =0 =0 50
¥ ¥ ¥
Ahphabrs =C5-CE <10 pgl ThiRAS <10 <10 <10
Aliphabrs; >CE.CY <i0pgl | TMRS <10 <10 <10
Ahphabes >CB-C10 <10 gl Thi24A5 <10 <10 =10
Aphabes =C10:C12 <Opgl | TMES <10 <10 <10
Aiphabcs, G 12-C16 fa) <Ol | TR <10 <10 <10
Aliphabrs: 5C16-C21 fag) <10 gl T 17 <10 =10
Aliphabes: >C20.C38 jag) 10 gl 174 42 <10 <10
Total Abphatics >C1 2-C35 (aq) <0pgh | TMITA E] <10 <10
Aromabos SECHECT ci0pgl | TMEES <0 1] 0
Aromatics >ECT-ECH <0pgl | TH2S <10 <10 <10
Aromabcs =ECBECT0 <10 pgil ThERS <10 <10 <10
Aromabos == 10ECTE <10 gl TS <0 3] <10
Aromabics: 5EC12ECH jag) -|:1I:||,1_|'| W74 <10 <10 =10
Aromabes >ECIB-ECD jag) <i0pgh | TMITA <10 <10 <10
Aromabes #EC20-EC4 fag) <10 pgil 1T <10 <10 <10
Total Aromatics =EC12-ECO8 a5y <Dpgl | TR <10 <0 <10
rcﬂlmlmlﬂmﬂnﬂﬁm <10 g W74 = <10 Lan]
]|
Ahphabrs >C16-C35 Aquenus <0pgh | TMITA ] B3] <10
16:02:15 14/09/2023
Page 9 of 14
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Murray Stone

July 2024

CERTIFICATE OF ANALYSIS
SDG: 230905-76 Report Mumber: 703981 Superseded Report:
Client Bef: Murray Stone Log H
¥ BOERTS momdte
35 Agaiet | aimed Lengd.
uu-lum-:u B-m:: u.‘n-u:lgl
: Iln-nl:un.ﬂ-—-r-mh i 8 HOANN
S b mavy o e L TR L0 R Eirvpla Tirs QLR
T Dt Ancard (SR
[N —— B B VR TE
alSSieme i) S
{lomeooend | LOOVUnits | Mathod
Ditromofucmmetnane™ % THI116 105
Toliene-di™ % W16 W3
L-Eromofisrobenzme ™ % TH116 s
leTmMEHm o5 gy | TMI1G ol 5
M
Benzene: <lpgkg | TMI11G =1
M
Tokimne <lugky | TMIIG <1
M
Eiryicenzone lughy | TRITIG <1
M
pim-Kylene <Zugky | THME ]
L]
o-Xyiene <2 mykg | TMIG L]
M
Sum of Dalecied Kylenes <002 mgky) TM116 <002
|EomoteTEx T pgkg | TMITIE G
16:02:15 1400972023
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CERTIFICATE OF ANALYSIS
SDG: 23090576 Report Mumber: 703081 Superseded Report:
Client Ref: Murray tone Log L
ECREFCLELM
100- LDD 2100-200
Do i | O3 Decasd st (D)
gl v ] ali. rivil
A5 140000
DSAEENE
FE ] THEAE-
EEEETY DEEEITR
ALS
iathiod
lmmm bustyl ettuar (MTEE) 1 pgil TMNE 3] « Il
L] L L
Benzene: 1 gl ThENE <1 <1 «f
L L L
Tokiene o1 gl ThZDE o 5l ]
] ] ]
Ebwitenzene o1 g TREE i «1 Lal
] ] ]
mp-Rylene <1 gl T8 <1 <1 <]
L L L
=Xl <1 gl T8 <1 <1 <1
. L L] L]
'of elecied yienes o2 gl THEAIE
[5um of BTEX o5 gl ThizN8 5 <5 <5
16:02:15 140972023
Page 11 of 14
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remedial Environmental Impact Assessment Report

Murray Stone

July 2024

CERTIFICATE OF ANALYSIS

SDGe 230903-76

Report Number: 7039381

Superseded Report:

greentrack

Client Ref: Murray Stone Location: Drumbeagh
EOREFOLERM
100- 100 200-200
Dol i | D2K] Decared Wit (D)
— HERAMN DA
= b memvery ol B YRGS HuS i W ek Birnpla Tirsi RUE ] 50 RLE ]
] Dula Rucaivd (S8 DS
S e S0 Rt o 2GS TN
+ﬂl=-—_n|-‘ L.ma T T ST ST
 Comeanant ithod
r-rmm buutyl et (MTEE) <1 pgil TMENE ] ol <1
¥ ¥ ¥
Benzmne 1 gl ThEE o] L] <]
¥ L] L]
Toliene 1 pgil ThEAE <1 R <
¥ ¥ ¥
Etrwibenzene o1 gl T8 «f Lal <1
¥ ¥ ¥
mop-Kylene: <1 g D8 <] o] <]
[ L] L]
D-Kyiene: <1 gl T8 <] L] <]
_ ¥ ¥ ¥
of delecled Nylenes <2 gl ThEDE
|5um of BTEX o5 gl T8
16:02:15 1400872023
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