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1 SUMMARY

Underthe European Communities Environmental Objectives (Groundwater) Regulations, 2010 (S.I. No.
9 of 2010)certain types of direct dischargge groundwatemay be permitted subject to prior authorisation
fiprovided such discharges, and the conditions imposed, do not compromise the achievements of the
environmental objectives established for the body or groundwater into which the discharge i mad
Exploration drilling is one of the exempt activities listed under Regulation 8.

This draft guidance documeptoduced by the Exploration and Mining Division (EMDBtlinesprocedures

and risk assessments to be carried out for exploration drilliognply withgroundwater regulations.. The
procedures outlined in the document will also assist with the screening process required as part of the
European Communities (Birds and Natural Habitats) Regulatior211(S.1. No. 477 of 2011for

prospecting activities. The principle objective of the document.is to outline the necessary measures to be
adopted during drilling to protect sensitive receptors such as groundwater wells and surface water bodies fr
any potential contamination.

1.1 RISK ASSESSMENT APPROACH

Threeessential stepare outlined as part ofresk assessmeiricluding:

1. Assess the nature of the discharge activity and carry.out a risk screening to determine the degree of
posed by the discharge activity on groundwgteality and receptors from direct (Step 1A) and indirect
discharge (Step 1B).

2. From the risk screening, determine an appropriate level of technical assessment (Step 2) that is nee
to address questions about site suitability and estimation of loadirajtandation.

3. Conduct technical assessment (Step 3).

Step linvolves assessing the distances to sensitive receptors, the volumes of drill waters required for drillin
the likely pathways to groundwater and surface water and the scale of the exploratiyn(astnber of

planned drillholes)The main risk is considered to be related to the use of surface water as a drilling fluid anc
the potential to introduce pathogens into the groundwater body.

Step 2involves determining the level of assessmenquired
1 Negligible risk, no further work necessary, document findings.
1 Where risk is deemed to be low, a Stage 1 assessment is required,;
1 Where risk is deemed to be moderate, a Stage 2 assessment is required;
1

Where risk deemed to be high, a Stage 3 assessmisniequired.

Step 3 depending on the level of risk, various levels of technical assessments are required relating to the
aquifer properties and distances to sensitive receptors.
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Negligible Consider nature of activity and distances to receptors.

Stage 1 Basic assessment of aquifer properties. Examine zones of contribution to wells.

Stage 2 Assess travel time and groundwater velocities. Assess receptors and zone of
contribution. Assess impacts of abstraction on surface water bodies.

Stage 3 Assessaquifer properties, permeability, flow directicgurface waterksstraction
impacts. Develop conceptual model

1.2 MITIGATION MEASURES

Appropriate mitigation measures for exploration drillarg required fodealing with direct discharge down the
borehole and indirect discharge on surfaltemany instances a closed loop system is operated where drill
water is recycled through sedimentation tanks or sumps. This is considered to be best practice andlgignific:
reduces the risks to groundwater and surface water bodies. For some grassroots drilling, drill water is not
recycled and may be discharged though sumps or settlementaneks.discharge to a stream or rivenot
acceptable If the assessment iicdtes a potential impact on a sensitive receptor then mitigation metsures
reduce the riskshould beadopted Mitigation measures may, if required, include:

Drill water source @ Treated water from a mains supply;

can be

Cleantreated surface waters;

Groundwater of a satisfactory quality from an existing well in the aquifer
Additives Use appropriate additives in broken or fractured bedrock to prevent ingress i

aquifer;
Ensure additives are ndrazardous, non toxic and biodegradable.
Setbackdistance @ At least 100m from a domestic supply and 300m from a public or group wate

from wells/spring | scheme supply. If iakarst area with conduit flow then-evaluate distance base
supplies on risk assessment.

Holes should also be an adequdistance from sensitive receptors (including
SACs and surface water receptors where there is a large component of
groundwater flow to surface waters). Setback distances will be site specific.
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Site setup Oil matting
Spill kits

Proper storage of fuel

Percolation area | Assess aquifer vulnerability (GSI) and ensure adequate protection of ground
body.

Ensure adequate setback from surface water

Ensure no discharge to ground via karst features such as dolines and swallo
holes.

Ensure adequate treatmentdadcharge byllowing percolation througla
vegetated buffer zone.

Ensure adequate treatment through sumps (sufficient residence time) and m
or recirculate waters as required.

If subsoil thickness is not adequate for regeao the aquifer, or the area is
underlain bylow permeability soilghigh runoff coefficient) an alternative
treatment systemmay berequired, such as settlement tanks.

Decommissioning Advice on decommissioning boreholes and backfilling is also @atlin

2 INTRODUCTION

This document provides guidance on the hydrological and hydrogeological assessments required for explor
drilling programmes taking into account the objectives and requirements of the European Communities
Environmental Objectives (Groundwater) Regualasi, 2010 (S.1. No. 9 of 2010) (Groundwater Regulatidns).
the context of pressures on groundwater quaditploration drilling is not considered to benajorthreat.

However there are nowlearrequirements to carry out an impact assessment for activities that are dischargir
to groundwater bodies.

Under Regulation 8 of the Groundwater Regulations direct discharges to groundwater are prohibited. Certa
types of direct discharge may be permitsetdject to prior authorisatidiprovidedsuch dischargesand the
conditions imposed, do not compromise the achievements of the environmental objectives established for t
body or groundwater i nt Bxpler&iondtilingishoref the exemnpt aatities | s
listed under Regulation 8.

Under Regulation 14 of the Groundwater Regulations certain direct and indirect discharges to groundwater
be exemptedincludes activities listed under Regulatiorfi@®m the environmental objectivésr groundwater
under conditions (technical rules) that can be established lBntheonmental Protection Agency (ERPA)
Exploration drillingwill be subject tasuchconditions(technical rules)

Regulation 4 places a duty on public authorities to prernompliance with the Groundwater Regulations.
Exploration and Mining DivisionEMD), in consultation with the EPAas established the technical rules in
this guidance document.
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This documenbutlines therequiredassessment procemsdestablishes thechnical rulesequired to obtain
approvalfor exploration drilling The assessmeistcarried out by théolder of theProspecting.icence (PL)
and submittedo EMD.

Exploration drilling involves both direct and indirect discharges to groundwater

1 Direct discharge is through the drill hole annuhnsl

1 Indirectdischarge generally takes place at surface through a percolation area used for the return dril
water or though sumps.

Theprincipalrisk to groundwater receptorslates to the introductioof microbial pathogens into the aquifer
through the drill hole as a result of using surface water streams and rivers as a source of drill water. The
principal receptors are domestic, group and pubit! suppliesin many drilling operationghe objedwe is to
operate a closed loop system where the return water is recycled fomruse losses to the aquifeFhe

return water is collected in a sedimentation tank and then the decanted water is pumped to a second tank f
reuseas drill fluid. If thewater is returned without losthen ‘only occasional topping up is required from the
surface water source to take account of small losses. In other situations the water can be lost and continuo
topping up is required with discharge to the aquifer.

TheEnvironmental Protection Agency (EPA) has publisé@didance on the Authorisation of Discharges to
Groundwated qutlining detailed technical assessments required to authorise discharge to groundWater
SourcePathwayReceptor (SPR) mod& adoptedand develops a framework for the process that includes
guidance on:

1 Risk screening for potential impact to groundwater based on pollutant load;
1 Levels of technical assessment for different types of discharge;
1 Predicting impact

The procedures and assesstmeathodology outlined in the EPA document forms the basis for the assessmer
carried out in this guidance appraisal document.

2.1 SCOPE OF THIS GUIDAKE DOCUMENT

Thepurpose of this document is to provide guidance on the assessment of discharge to groundwater for
exploration drilling programmes orderto ensure compliance with the objectives of the Groundwater
Regulations (S.I. No. 9 of 2018y outlining a risk basé approach based on the SouRahwayReceptor
model.A wide range of hydrogeological conditioasgistin Ireland It is, therefore not possible to be
prescriptive but rather to give an overall consistent approachoariche the underlying procedurekat should
be followed to protect groundwater aquifers from contaminaticiiding:

1 Assessment ohe risk posed by discharges to groundwhtan exploration drilling activitiesaking
into account the likely pollutant concentrations;

1 A screening proceds be adopted tdetermineif mitigation measures are required
1 Arrisk based assessment tool to pretlietscale of thékely impacts and

91 Appropriate mitigation optionfr differentlevelsof explorationactivities.
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3 EXPLORATION DRILLING T WATER VOLUMES

The drillingwaternormally used for exploration drilling is sourcdm surface water bodies such as streams,
rivers or small drainage ditchéBhe water is pumped from source at a rate of 1L(@pproximately for the
duration of the drillingTheactualvolumes of water used in drilling will depend on the hole size and can range
from 0.16 I/s for AQ core to 1.3 I/s for PQ core (NQ 0.4 I/s, BQ 0.26lif'some situationsuch aglirectional
drilling, larger volumes of water are requir@dl/s).

In addition, n certain instancedrilling additives are added to the waterdinjected into the drill holéo cope
with difficulties encountered in different geological formatidinst arerelated to core recovery and loss of
circulation. Theconstituent elements of these additives are discussed later.

3.1 WATER CIRCULATION

A schematic representation of the water moversestiown inFigurel.

The water circulation is as follows:

Water is pumped from a nearby stream to the drill site.

Containers (1rhapproximately) are used to store the water-on site and supply the drill rig.

Water is pumped down the drill stem and also allowed to flow dowautsede of the drill rods.

= == =4 =4

Returned water is then either:
o Treated through a sump (@mumber ofumps) and allowed to percolate to grouwd
o Directed to a percolation area where it is fipalischarged to groundwater

Noteln some cases the water may also flow across a vegetatew girggmote additiondiltration. Direct
discharge of untreated drill water to surface water bodies is not an acceptable practice. The percolation are
the sumpshould bepositioned so thtadirect dscharge to streams is prevented

3.2 DRILLING ADDITIVES AND DRILL GREASE

The drillingwatermay comprise water or water mixed with one or several additivéss a number of
functions including:

o Carrying the drill cuttings to surface
o Ensuing clean watethat isessential for wireline drilling

o0 Suspedingand releasg cuttings(if cuttings settle it will lead to loss of drilling efficiency and stuck
drill string);

o Controling formation pressures and previegtwatess entering the wellbore
0 Sealng permeable formations and maintaigwellbore stability

o Cooling and bbricating the drill bit
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o Minimising formation damage and not allowg mud to infiltrate the formation matrix and reduce
porosity,

o Transmiting power to down the hole drill moteKdirectional drilling).
The additives are also used to ensure a closed loop system to reduce loss to the aquifer.

The principal drilling fluid is water However it is sometimes necessaryuseadditives to form the required
propertiedo achieve the above objectiv8%e useof additivescanbe specific taertain geological formations
that are problematicehnd many of the additives have distinct properties that deal with sgaabEems
encountered while drilling. These additivean also minimise environmental and human impa&tssy of the
additives are readily biodegradable. It is considered beyond the bounds of this document to produce a listin
all acceptabledditives and their propertie&ny additivesused however, shdd have nanegative
consequences for the quality objectives outlimethe Groundwater Regulations (S.l. No. 9 of 20T
additives should be biodegradalenhazardousnd nortoxic: The names ofray likely additivesthat maybe
used should be submitted to EMD withedevantmaterial safety data sheet in advancthefuse of the

additive The concentrationsf additivesused during drillingnust be in line with the manufactudes
recommendation®iscussion on thaseof any additivesshould take place prior to use between the driller and
client company representative record of the use of additives should be ma@¢ailing;

1 Concentrations used,;
91 Depthsat whichthey were applied
1 Amount andhedepth of any losses

This informationshould be attached the drill logs.

Another potential source of contamination is the drill rod grease-tdioc, biodegradablealternativeso
conventional greasese readily available.

For the purpose of the remainder of this risk sssent it is assumed that any additives and drill rod greases
are norhazardous, biodegradable and {toxic.

4 RISK TO GROUNDWATER FROM EXPLORATION DRI LLING

The risks to groundwater quality from exploration drilling activities relate tpdtentialintroduction of
pollutants as direct inputs though @l hole into the geological formation watend as indirect inputs
though thepercolation areas and sumps.

The risks to groundwater include:
1 Direct
o Introduction of contaminants such as pathogersnutrients from river water,

o Introducing a new pathway linking aquifesfissureghat were previously ndtydraulicallylinked;

o

Suspended solids generated during drilling clogging pathways;
o Introduction of additives from the drilling wager

9 Indirect
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o Leaks and spills of mineral based oils and fuels frondtHlesite machinery;

o Microbial pathogens entering aquifer through sumps and percolation area.

River Source
+/-
(Additives)

Indirect Input: Indirect Input:

Drill water seeping Contaminated spills
through percolation are reaching groundwater
or sump from drill site

Direct input:

Loss of drill water
through drill hole

Chartl Possible sources of groundwater contamination from typical drilling setu
The possible receptors include:
o Surface water bodies including streams, ditches, rivers and lakes ;
o Agquifers
o Private groundwater supplies
0 Public and group groundwater suppjiaad

o Groundwater dependent ecosystems.
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Source Pathway Receptor

« Drill Water «Direct Discharge * Well supplies
*+/-Drill * Fractures * Public
additives e Karst . Group
» Conduits * Private
« Diffuse » Groundwater
«Glacial sands and dependent
Gravels ecosystems
« Intergranular * Surface waters
« Indirect Discharge . J
* Subsaoil
*Unsaturated zone
\_ _J

Chart 2 SPRModelduring Exploration Drilling

4.1 DISCUSSION EXPLORATON DRILLING AND DISCHARGE

Volumetric consideration
The volumes of water used in exploration drilling depend omigtodology adopted

Water lostduring drilling entersthe groundwatesystem andit is this element of the exploration drilling
procesghat is ofprimary concern and requires attentitfre. closed loop system in operatiorthen risks to
groundwatesystens are minimised.If all the water during a conventional diamond drill coring activity is lost,
then volumes of 30 1fd (approx.)couldenter the bedrock aquiféFhe actual volumes will be a function of the
drilling procedurecore sizeand drillingduration(Tablel). Dischargs to the groundwater systetrowever,
aretemporaryJasting inmostinstances only a few days or weeks, depending on the deptiesfoleand
complexity of ground conditionstersected In the casef directionaldrilling, the volume of watelost to the
groundwater systeman be othe order ofl40m*/d. Howeveysuch techniques agenerallyemployed at

depths in excess of 500maare hence below the depthsradstpotentialwaterwell receptos. Directional
drilling is a temporary activity rarely exceeding a few d@gditionally, the use of drilling additives will
significantly increase volumes of return water in areas dfieaand fractures by sealing the drill hole.

Tablel Drill water losses

Flow- cubic metre / day

Scenarios 100% Loss 50% 10%

loss loss
Best-8hrs @ 1L/s 28.8 14.4 2.88
Worst-10hrs @ 4L/s 144 72 14.4
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In the case of indirect discharge, water returned from drilling will be managed through sumps or allowed to
percolate acrossvegetagédsurface such that the groundwater and surface water bodies are protected.

Quality considerations

The level of assessmiais not solely based on volumetric consideratiotise nature of the drill water and its
pollutant concentration is an essential element. River water is the primary source of drjltavatech

various driling fluid additivesmay be addedRiverwater is a potential source of bactenatrientsand other
contaminantsThe additives normally used in drilling are Aeszardous anshouldnot pose a pollution threat.
If additives are used then thelyouldbe considered as part of the risk assessprextdure.

4.2 RECEPTORS

The following section looks at the potential receptors and considers the likely impacts. For all of these recey
it is assumed that the drilliffipid is nontoxic and norhazardous.

4.2.1 GROUNDWATER SUPPLIES

Potential mpacts on pubdi or private supplies relate to the direct dischargéribing water thaimayflow
towarda groundwater well carrying bacteria or other pollutants. The principal risk is microbial contamination
from the surface wateused Other potential impacts on watsupplies include migration of fine particles
mobilised during drilling, particularly in karst.or highly fractured aquiféiree recommendeuhitigation
measure is to employ a setback distance of 100m from private supplid@tndrom public supplies. lkarst
aquifers this distance may not be sufficiantl a evaluation of the available data and informatiway be
requiredto further quantify the impactKarst aquifers are outlined by the Geological Survey of Ireland and
further information may bebtained from their websitéitp:/www.gsi.ie/mapping.htinOther mitigation
measuresnayinclude the treatment of the supply from the stream or river prior to use (e guridi¢ation) or
to usea treatedsaurce(e.g. tankering intreated water usinganitised bowsersyVherean advanced exploration
programme is plannethen it may be feasible to use groundwater as a saf@iices of suitable qualityby
extracting from a previously drilled holé.he previously drilled hole should be constructed to water well
standards, such that potentially more contaminated shallow groundwater ipffased

Local surface water features.

The most likely impacbn surface waten®lates to drill water with high suspende&dic concentrations

reaching the surface water body without any treatment. No direct dis¢cbagdace wates permitted and
adequate treatmentust beprovided through the use of a percolation area or a seraggpodpriately sited

sumps. Drill watecan be further treated by discharging across a vegetated strip. Various company internal |
practice documents for exploration drillimgegratea setback distance from a surface water body (e.g. >25m).
During heavy rainfallit is possible that the suyps and percolation areaay beinundated. This can be dealt

with by alarge setback distance and also the dilution effects of larger stream flow and the Rencallation

tests may be required for sensitive locations in areas of low permeabilityoserisure no dischargentaining
unacceptable levels of suspended sakdshes the river.

In light of these mitigation measures the impact on surface water bodies is considered to be slight.

4.2.2 GROUNDWATER AQUIFER

Impacts relate to the direct discharge of drilling waters though fissures and cavities and indirect discharge

through the percolation areas.
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Discharge through bore hole.

As surface water quality is generally of poorer quality than groundwater, imphattsto the introduction of
bacteria and nutrients principally to the aquifer from the surface water body. Other components can include
suspended solids that could result in the loss of permeability through clogging of patbmraigration of
suspendedolids from surface waters or derived from the rock during drilling, to sensitive receptors (e.g.
drinking water sourcesYaking account of the travel time of bacteria in groundwadtir considered that this
impact would be on a very local scale usl&gge volumes are lost during drilling. If this is likely to occur
(fractured ground) then a reassessment of the risk should take [flieeassessment indicates that
groundwater quality is likely to be compromised then additional mitigation meawelsl be considered.

Percolation areas

The percolation areas should be constructédaationswhere groundwater is protected though an adequate
thickness obubsoil(i.e. areas of low to moderate vulnerabilitly) this situation the particulate mattard
possiblepollutantswill be filtered before entering the groundwater aquifertandimpacts will be

insignificant. Karst featuresuch as sink holes or enclosed depresstnsid beavoided,and if the aredas an
extreme vulnerability ratinghenfurther mitigation may be required prior to dischamg. settlement tanks,
flocculation. If theras inadequate percolation in areas of low permeability additional mitigation will also be
required.

4.2.3 SPECIAL AREAS OF CONSERVATION

Drilling carried outin areas adjacent gensitive water coursesuch as pearl mussavers mustbe undertaken

in suchmannerasto ensureadequate protection of tiabitat. PearlMussel Riversand sensitive water courses
are outlined in the National Parks and Wild8ervices websitehftp://www.npws.ie/protectedsitgs/

Depending on local conditionsieasuresnay includencreased setbaakstancs, or use of settlement tanks.

This ensures that sensitive water courses suchastmpussetiver habitats areot impactedEMD may

consult with NPWS prior to commencement of drilling activities in such sensitive locations. A screening rep
for Appropriate Assessment will alseal to be submitted by the licensee, which unequivocally demonstrates
that there will be no significant effectonthd t e 6 s ¢ o n s e .rifwa asignificant effecbcanaat hei v e s
ruled out then further detailed assessmaéhitbe required

If drilling is likely to impact on othemnabitats(e.g.Annex | habitats)such as blanket bog and groundwater
dependenécosystemge.g.turloughs fens, then the planned activityill require amethod statemenThis
should include informatiodetailing thenature of theactivity and the proposed mitigatioandmustbe
submitted to EMD. Indireatffectsthough local dewatering and drill water discharge will alsedto be
covered in the method statement.

This document is dealing with groundwater dischapyagipally, aseparate document will deal with guidance
for Appropriate Assessmefdr prospecting activitiesA brief description is given idppendixIIl.

4.3 RISK ASSESSMENTPROCEDURE

Considering the nature of the exploration drilling the following pdace is recommended.

Therisk assessment includésreesteps.
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1. Assess thenature of the discharge activity anargy out a risk screening tteterminghe degree of risk
posed by the discharge activity on groundwater quality and recémorslirect(Step 1A)and indirect
discharggStep 1B)

2. From the risk screening, determine an appropriate level of technical asse&e2ithat is needed
to address questions about site suitability and estimation of loading and attenuation.

3. Conduct technical asssmen{Step 3).

The indirect and direaischarges argeated separately.

4.3.1 STEP A7 ASSESS THENATURE OF THE DISCHARGE ACTIVITY AND CARRY OUT RISK
SCREENINGT DIRECT DISCHARGE

Parameters for exploration drilling discharge

The table below outlines theain aspects of the nature of the discharge activity to be considéedature of
the activity is defined by the distance to receptors, the volumes of drill water required for drilling and the sce
of the planned exploration activity.

Determine distare to sensitive receptors. T Wells

SACs

—

Volumes required for drilling Conventional Drilling
Directional Drilling

Other

= = = =

Determine scale of exploration activity Grassroots exploratidnl to 3 planned drill

holesper catchment.

Intermediate Scale 1310 drill holes

=

9 Advanced > 10 drill holes

Table 2 Nature of Exploration,Drilling Activity
Carry out screening assessment

The following is a list of considerations related to th&ure of the discharge activity using the Sifproach
for direct discharge

Source
T Volume Define volumes on maximum and minimum ratég&djrand assuming water loss.
o Abstractionrates from rivers typically 1L/s (30 approx.8 to 10 hous perday).

o Directional Drilling rates requirdL/s (140m°/d approx. 8 to 10 hosrperday)
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Note: The above volumes will be considerably less if water is recirculated and a closed loop system is in pl:
The above represents a worst case scenario and in most cases the volumes will be significantly less.

1 Determinethe nature of thdrilling water

0 The discharge must not contain hazardous substance from additive or primary sources. This
should be established by examinatadrihe drill water source and by confirming tlaety
additives:

1. Are nonhazardous based on ERkassification
(http://www.epa.ie/pubs/reports/water/ground/classificationofhazardousandnon
hazardoussubstancesingroundwatarlh

2. Are nontoxic.
3. Have no negative impact on water quality
o It may be assumed that all surface water streams and rivers contain pathogens.
o If using groundwater as a source then it can be considered as best practice
1 Determine scale of drilling programme base on planned number of drillholes
0 1- 3 grassroots
o 37 10 intermediate
o >10 Advanced
Pathway
1 Determine the nature of the pathwaaysl aquifer type (based on GSI classification maps).
0 The pathways will be a function gfoundwater flowtype andmayinclude:
1 Fissure/fracture flow

1 Karst Fissurdfpikarst/Conduit/Diffusdlow. (Karst aquifers are definesthose that are
referred to as karst in the G&juifer mapy

1 Sand and gravel intgranularflow

o Aquiferresource value and flotype- aquifers may be subdivided irddaypes for this
assessment

1 Regionally Important
1 Locally Important
1 Poor

Receptors

1 Location: the discharge activity should be located away from sensitive receptors.
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0 Arethe proposed drill holes located within 200m of a private well or 300m from a public suppl
or group water scherfién general domestic wells have small extraction rates but commercial
wells will be significantly higherThe Geological Survey of Ireland$iaompleted Groundwater
Protection Schemes for many of the local authorities. These include delineation of source
protection zones an assessment of the land area that contributesneborehole or spring.

This is based on bacteria travel timbacteia will live for 50 days approximately. The travel

time may however vary considerably and can be much faster in karst areas for example. Thes
areas are most prone to bacterial contamination. Due teeteengeneity of most Irish aquifers,
and the largeariation in groundwaterelocities around a wela travel time of 10@aysis
recommended.

o Presence of, and proximity to, other features of interest, such as special areas of conservatiol
groundwater dependent ecosystemd zones of contribution to existing abstraction points.
Specific attention should be given to water dependent Annex | habitats and Annex |l species.

Further information on groundwater dependent ecosystems is given in the EPA website
(http://erc.epa.ie/safer/is019115/displaylSO19115.jsp?isolD¥289

Risk assessmentay, in advanced exploration programmies/olve the development of a hydrogeological
model involving a suitablgualified person. A full listing of sources of information required for the above
assessmenendconceptual modelsaper e sent ed i‘’n t he EPA guidance dc¢
Aut hori sation of Discecharge to Groundwaterd Ver si

A summary 6the screening process is outlineliable3.

Parameter | Consider Comments Exploration Activity
Source 9 Pollutanttype 1 Pathogens in surface water.
i Dischargeaate f 307 140m%d depending on

drilling method.*

i Presence or absence of hazardo|  Non-hazardous
substances in the input

Pathway 1 FHow regime (fissure, karst 1 GSI aquiferclassificatiormaps
conduit,intergranulay

1 Aquifer type- Regionally, locally
important or poor aquifer

'Further information on source pr otcetcd d toinorz odelse mess dOkUIne )y
simple fixed radius method is used to define the source protection zone then a distance of 300m is normally used arozind publi
wells. The distance may be increased in karst aquifers and reduced in grantufarsagod around low yielding wells. In karst areas

it is not usually feasible to delineate 100 day time of travel boundaries due to large variations in permeability armhigh fl
velocities.
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Receptor 1 Proximity to sensitive receptors | 1 Check distance to wells aather
sensitive receptors

Table 3 Risk Assessment Screening Direct Dischargeto groundwater

*Discharge Rate. The above discharge rateassaming that all water is lost during drilling. Thisid
always the case (discussed earlém)l loss of drill water is often temporatyg manycasedlrill wateris
returned to surface anslin turndischarged to groundwatemdirectly through the percolation area or though
the sump ared.he proportion of drilwaterlost during drillng is a function of many factors but the use of
additives carbe beneficial as it caresultin increased wateeturrs.

4.3.2 STEP 1Bi ASSESS THE NATURE ORHE DISCHARGE ACTIVITY AND CARRY OUT RISK
SCREENINGT INDIRECT DISCHARGEPERCOEATION AREA.

Carry out screening assessment

The following is a list of considerations related to the nature of the discharge activity using the SPR approa
for indirect dischargeA summary of the screening process is outlinetlahle4.

Key parameter

1 There must be adequate attenuation potenttain the soil overburdeso that groundwater quality
objectives are met.

Source (as above)
T Volume: Define volumes on maximum amidimum rates (fitd).
o Discharge rates 30 typically but upto 140m®/d.
0 Assume maximum return for percolation areas and sump
1 Determine the nature of thheturn drill water.
0 Assumethat all surface water streams and rivers contain pathogens.
Pathway

1 Pathway is a function of aquifer vulnerability i.e. subsoil thickness and permeability below the
percolation area or sump.minimum of 1m of subsoil is required for non karst areas or 2m in karst
areas.

1 Percolations tests may be required in areas of Enmpability.

Receptors

1 A setback of 25m for the percolation are required from any surface water featurékis may be
increased if surface water features are sensitive (e.g. pearl mussel Tikershay also be increase
if soils havehigh permeability to allow for longer residence tinieilling waters may also be
captured and treatdty flocculants)in bowsers or sedimentation tanks
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1 There shall be no discharge to karst features such as swallow holes or audirzesetback of a
minimumof 25mfrom these featurds recommende(but may be greater ibcal topographyr dry
channels tilt towards the karst features)

f Minimum distance of 100m for domestic (<18d) and 300m for group or private wells (> 10d).

Parameter | Consider

Source a1

1
1

Pathway ]

Receptor i

Pollutant type q
Discharge rate q

Presence or absence of hazardous substan
in the input.

Aquifer vulnerability 1
1
Streams )l

Karst features

Wells

Commerts Exploration Activity

Pathogens in surface water.
307 140m?/d depending on drilling method

Non-hazardous

GSlvulnerability classification maps.

Minimum subsoil depth 1m in non karst an
2m in karst

Check distance to wells and sensitive
receptors

Ensure no direct percolation into karst
features

Table 4 Risk Assessment Sereeningindirect dischargesto groundwater

Based on the above assessmentifiias definedas Negligible Low, Moderate or High riskTable5).
Exploration drilling may fall into a low or moderate risk requiring a technical assessnignit is unlikely to
fall into a high risk unless large volumes of polluted river watetasteduring drilling.

|4.3.3 STEP2 i DETERMINE THE APPROPRATE LEVEL OF TECHNICAL ASSESSMENT

Based on the risk screening, different levels of technical assessment may be required.

1 If the risk is considered to be negligible then no further work is required launef @eport outlining step
1 and step 2 findings is submitted to EMD.

1 Where risk is deemed to be lovsimge lassessment is required;

1 Where risk is deemed to be moderatstame? assessment is required;

1 Where hazardous substances may be involved ianskas otherwise deemed to be higlstage3
assessment is required.

The processes and requirements for estapeare discussed beloand summarised iBhart3. The assessment
is for direct discharge only. The previous section covers the indirect discharge in sufficient detail.

Exploration Drilling- Guidance on discharge to Groundwater

18



1 Negligible risk no further work , document findings
I Where risk is deemed to be lowa Stagel assessment is required;
I Where risk is deemed to be moderate, Stage2 assessment is required;

1 Where risk deemed to be high, &tage3 assessment is required.

4.3.4 STEP 3- TECHNICAL ASSESSMENT

It is not possible to be prescriptive about every situation and the following tablen@dicative guide onlyIn
certain instances where an impact cannot be rulearmmrtitoring of the well may be required before, during
and after drilling. In such siations it is advisable to consult a hydrogeology specialist.

The following table list examples of different exploration activities and the technical assessment requiremen
for the various levels of assessment

Level of Nature of Activity and Tests/CalculationsRequirements
Assessment Geological/Ecological Conditions
Negligible > 100m from domestic receptor U No receptor

> 300m from group or publiwater U No pathway

supply borehole or spring _

U No impact

No sensitive ecological receptors

1 Drillhole Planned

Poor or locally importaraquifer
Stagel > 100m fromdomesticreceptor U Basic assessment of aquifer
Assessment _ properties

> 300m from group or public
Low risk » : U 300m unlesfocal indications

No sensitive ecological receptors indicate otherwise

1 to 3 Drillholes Planned

Pooraquifer
Stage2 > 100m from domestic receptor Aquifer Properties
Assessment _ . -

> 300m from group or public i Determinepermeabilityandtravel
Moderate Risk - ) velocity

No sensitive ecological receptors (i Assess receptors based on high

Regionally important aquifer fissure

flow

1- 10drillholes planned

Exploration Drilling- Guidance on discharge to Groundwater

velocities

Surface waters

i

Ensure naignificantimpact on
surface waters from abstraction.
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Table 5 Requirement for Different Tech
Note onTechnical assessment
There maybe a requirement

1 Planned drill hole
1 There are groundwate

of the pla
1 Asingl

Exploration Drilling- Guidance on discharge to Groundwater

in situations such as:

well supplies.
such as turloughs, fens and flushes within theé catchr

arst aquifer with conduitdiose to well supplies.
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assessment
Negligible

Low Risk Stage 1
Moderate Risk Stage
High Risk Stage 3

Step 1 Determine the Type and Nature of the Discharge
Activity

la Carry out screening for direct discharge
1b Carry out screening for indirect discharge

Determine the Appropriate level of technical

Step 3 Carry out out technical assessment

2

Chart 3 Summary of Risk Screening process

Negligible [

Technical Assessm

— Stage 3

Consider nature of activity and assess distanceg
receptors.

Basic assessment of aquifer properties.
Examine zones of contribution to well supplies

Assess travel time and groundwater velocities (ba

Assess receptors and zones of contribution base
groundwater velocity estimates

Assess impacts of abstraction on surface water bg

Aquifer properties, permeability, flow direction.

Percolation tests.
Conceptual Model.
Abstration impacts.
Appropriate Assessment where required.

Chart 4 Technical assessment requirements summary
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4.4 MITIGATION MEASURES

4.4.1 DIRECT DISCHARGE

Theprincipal mitigation measures relate to the use of drill water and set back distances frandsring
drinking watersupplies and surface waters. For advance exploration programhmey be possible tase
groundwater as a source by extractivagerfrom previously drilleddrillholes providedthat the extracted
groundwater is not itself contaminated by bacterial organic compounds above relevant environmental
objectives or drinking water limits (Threshold Values from the European Communities Environmental
Objectives (Groundwater) Regulations 2010 (S.l. No. 9 of 2010); and/or the drinking water limits from the
Drinking Water Regulations (Sl No. 278 of 20Q7))he use of groundwater from one hole to drill another
ensures the water is of a consistent nature.

9 Drill water source

One of the principal and most effective mitigatagtions if required in relation to the direct discharggeto
use either:

o Treated watefrom a mains supply;

o Cleanor treatedsurface waters

o Groundwatepf a satisfactory qualitirom an existing well in the aquifer
1 Treatment of surface water supply

o0 Risks to groundwateran be minimised by treating the surface water source prior to circulation. Thi
can be achieved by the use of UV treatment system (e.g. Ultraviolet germicidal irradiation YUVGI)
Other methodologies will be evaluated on a case by case basis.

1 Additives
o Use appropriate additives in brokenfracturedbedrockto preveningress into the aquifer;
o Ensure additives are ndrazardous and biodegradable.

1 Setback Distance
o Well/SpringSupply

A 100mdomesticsupply and300m publicor group water schensipply. If inkarst areavith
conduit flowthen reevaluate distance based on risk assessment.

0 Sensitive receptor@ncluding SACsand surface water receptors where there is a large component ¢
groundwater flow to surface watgrs

A Site specific and a function of theveonmental quality objectives of the site.

4.4.2 INDIRECT DISCHARGE
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The operator shall prevent any silting/erosion of waterbodies and polluttamfatewater that may adversely
affect the quality or appearance of water or cause obstruction or interferiémteenfiow.

Runoff from the site must not be discharged directly to nearby/adjacent waterbodies. Sedimésritfdter
other methods &y be used to protect all waters.

Excess surface water runoff will be controlled by bunding, sheeting and sartd leagsire it does not enter
any watercourse or drains.

Sandbags or hay bales will be used to bund off relevant areas. Sediment from the borehole area will be
collected and bagged for controlled disposal together with any residual matesral required

Establish site boundary markings to safeguard featuredesfancesuch as karst featureslolines and
swallow holes.

1 Site setup
o Site setup I s not covered in this document
Environmental Practice in Mie r a | Explorationdé (EMD publica
A Oil matting

A Spill kits
A Storage of fuel
A

All plant will be well maintained with any fuel or all drips attended to on an ongoing basis.
Oil matswill be placed below any areas of potential contamination. Any persistent problem
that cannot be fixed immediately will have added safety of spillage trays placed at critical
locations. Oll/fuel soak up granules will be present on site to deal with edgits. All

vehicles should carry spill kits and operatonsst betrained in their use. Fuel will be stored

in bunded bowsers or tankssaitablelocations

1 Percolation area
0 Assess aquifer vulnerability and ensure adequate protection

A Vulnerability lowor moderater a minimum subsoil of 1m in non karst areas and 2m in
karst areas.

o Ensure adequate setback from surface water
o Ensure no discharge gpound viakarst features such as dolines and swallow holes.
o Ensure adequate treatment through percolategetated buffer zone.

o Ensure adequate treatment through sumps (sufficient residence time) and modify or recirculate
watersas required.

o If subsaoil thickness is not adequate for recharge to the aquifére area is underlain by low
permeability soilsanalternative treatment system is requjreach as settlement tanks.

4.4.3 HOLE COMPLETION
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Objectives
Drill holes must be decommissioned imanner thatwill:
A Remove the hazard of an open hole;
A Prevent the borehole acting as a conduit for contamination togenterdwater;

A Prevent the mixing of contaminated and uncontaminated groundwateaduaifars within the drilled
strata,;

A Prevent the flow of groundwater froomegroundwater body to another; and
A Stop artesian flow.

The objective otlecommissionings to ersure no long term impact on the groundwatgtem This means
sealing off the differengroundwater inflow zonet® preventrossflow from one level to anotheParticularly
relevants the subsotbedrock interface ag mostcasesthe aquifer requiring protection will be the bedrock
aquifer Shallow groundwater has a higher potentialfor being polliRedticular care should also be given to
the upper fractured and weathered bedrock zone. This zone should also be baB&fikéiting materials
should be clean (washedhert, uncontaminatecexcavated materials. Low permeabilibyaterials such as clay,
bentonite or cement grout and concrete are inserted where impermeable barriers are(eeguingtie upper
weathered zone gbat this high permeability zone does not link with any conduits in the borehbis)will
prevent mixing between aquifers such as the till aquifer and the bedrock aquifer.

For artesian boreholgthe objective is to confine the flow to the horizename from. This could require
lowering the groundwater for a period by:

A Pumping the borehole to produce a drawdown:;
A Introduction of a precast plug at the appropriate level;
A Useofan inflatable packer and pressure gimgithe void space.

The top of the boreholmustbe sealed to prevent surface water ingress. The borehole is finished with an
impermeable plug or cap. The final 2 metres is filled with cement, concrete or bentonite grout with a concre
or cement caprhe final capping level should take into account future farming activities.
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(Setback distance
* Subsoil
* thickness
» permeability
 Percolation test if required
 Sensitive receptors
» Wells/springs
» Karst Features

» Groundwater dependent
ecosystems

* Surface water receptors
* SAC
* Annex Il species

(Nature of drill water
 Surface water
* Groundwater
*Volumes required
 Impact of abstraction on surface water
« Sufficient flow volumes
« Distance to receptors
» Domesticwells <10r¥/d
* Group or Public wells >16md
* Aquifer
*Type
* Flow mechanism
« Basic velocity calculations
« Conceptual model
* Requirements for backfilling

Indirect

discharge

Direct
discharge

(Oil Mats
* Spill kits

» Sand bags
* Hay bales
* Silt fences

generated

« Storage bunding

* Management of sediment

* Location of sensitive receptors
* Establish site boundary

e
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APPENDIX |

4.5 CASE STUDY 17 1 DRILL HOLE POOR AQJIFER

9 Case Study Ii Grassroots exploration activityi 1 Drill hole planned in a Lower Palaeozoic pody productive
aquifer. There may be a requirement to use additives if broken and fractured ground is intersected.

1 Determine the Type and Nature of the Discharge Activity

Determine distance to sensitive 1 Wells Private well $0m
receptors.
SACs No SACs
Volumes required for drilling 1 Conventional Drilling Conventional Diamond Dirilling
9 Directional Drilling
9 Other
Determine scale of exploration 9 Grassroots exploratianl to 3 1 Drill hole planned
activity planned drill holes
9 Intermediate Scale > 3 drill holes

9 Advanced > 10

i STEP1lai Direct Discharge

Source A Pollutant Type Surface water used for source
A Discharge Rate 30nv/d
Pathway Aquifer type and flow regime (fissure, Pooty productiveaquifer

karst, diffuse, intergranular) Fissure flow

Receptor A Proximity to sensitive receptors | No SACs
A Separation Distances Distance > 300m to any wells

A Concentration of pollutants in Concentration of bacteria will be higher but expected

discharge relative to receptor volumetric input low and temporary.

based water quality standard

9 STEP 1bi Indirect Discharge

Parameter | Consider Comments Exploration Activity
Source As above
Pathway 1 Aquifer vulnerability Low vulnerability. Thick sequence of glacial till.
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1 Based on the nature of the activity and the screening risk is considered negligible and no further assessment is
required. Produce the above tables and submit to EMD for agdprov

O
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4.6 CASE STUDY?2 - 3 DRILL HOLES REGIOMALLY IMPORTANT AQUIFER

1 Case Study2i Grassroots exploration ativity i 3 Drill holes plannedin a Waulsortian regionally
important aquifer. Examination of the GSI database indicates that there are not any prominent
surface karst features but expecting to intersect karst features during drilling. There may be a
requirement to use additives if broken and fracturedground is intersected.

1 Determine the Type and Nature of the Dischargdéctivity

Determine distance to sensitive 1T Wells Private well 150m
receptors.

1 SACs No SACs
Volumes required for drilling 1 Conventional Drilling Conventional Diamond

- - Drilling

9 Directional Drilling

1 Other
Determinescale of exploration 1 Grassroots exploratidnl to | 3 Drill holes planned
activity 3 planned drill holes

I Intermediate Scale > 3 drill
holes

9 Advanced > 10

1 STEP 1ai RISK SCREENING OF Direct Discharge

Source A Pollutant Type Surface water used for source

A Discharge Rate 30nt/d

Pathway | Aquifer type and flow regime (fissure, karst, diffuse, | Regionally important aquifer

intergranular
g ) Fissure flow but possibly conduit

Receptor | A Proximity to sensitive receptors No SACs
A Separation Distances Distance >150m to any wells

Concentration of bacteria will be higher
but expected volumetric input low and
temporary.

A Concentration of pollutants in discharge relative t
receptor based water quality standard

9 STEP 1bi Indirect Discharge

Parameter | Consider Comments Exploration Activity

Source As above
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_ » Variable vulnerabilityr ensure minimum of 2m of subsoil for
Pathway | 1 Aquifer vulnerability percolation area. Map faurfacekarst features and avoid any
directdischargdgo same

Receptor I Streams i Streams not sensitive (salmonid or SAC)
9 SurfaceKarst features 9 No surfacekarst features
1 Wells 1 No wells close to percolation area (>100m)

1 Based on the nature of the activity and the screedliage? assessment.is required (based on the worst case scenar
with volumes).

Level 2 assessment consists of:

9 Assess travel time and groundwater velociti®ss(c)
o Regionally important bedrock aquifer.

1 Darcybds law Q = Ki A where;
o Q is groundwater flow ratie aquifer (ni/d)
o Kis hydraulic conductivity (m/d)
0 iis hydraulic gradient
0 A iscross sectional area of part.of the aquifer.

9 ¢ Estimated K = 1m/d

1 i=0.005(estimated)

Velocity
1 V =Ki/n where
o Vis flow velocity (m/d)
o K as above hydraulic conductivity (m/d)
0 nis effective porosity (m/m)

Note Effective porosity is the fraction of the rock volume that is occupied by interconnected frédcUakess for fissured bedrock
are between 0.01 and 0.03. This will be considerably larger for sand and gravel aquifer8.D.

o V=0.25m/d
o Travel time to e.g. 100m distant well is therefore 400 days.

The velocity is important when bacterial contamination is the main pollution concern. If a well is 100m away then thedtalcula
travel time to the well if 400 days. Withlige of 50 to 100 days the assessment indicates that there is no risk to the well from drilling
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The above calculations are based on Darcyods | aw thaydsolna:
is most applicabléo saml and gravel aquifers it can only be used as a very general approximation.

In Karst limestone areas then flows can be in the region of 10 or in excess of 100m /d. The above calculations theotfeaticare
9 Assess receptors and zones of contributiased on groundwater velocities

1 Assess impacts of abstraction on surface water bodies

4.7 CASE STUDY3 ADVANCED EXPLORARTION PROGRAMME REGIONALY IMPORTANT
AQUIFER

1 Case Study31 Advanced stage exploration activityy 15 Drill’holes planned in a Waulsortian
regionally important aquifer. Examination of the GSI database indicates that karst features are
present. There will a requirement to use additives.

1 Determine the Type and Nature of the Discharge Activity

Determine distance to 1 Wells Severabprivate wells
sensitive receptors. .

1 SACs Some drillingclose to

SAC (with Turloughs)
Volumes required for drilling 1 Conventional Drilling Conventional Diamond
rectional Drill drilling. 15 rigs.

1 Directional Drilling 450m*d required for

1 Other drilling with all 15 rigs

1

DetermineScale of Grassroots exploratiagnl | 15 Drill holes planned
exploration activity to 3 planned drill holes | for this phase. Early
drilling has indicated
fractured ground likely
and loss of water

1 Advanced > 10 expected

9 Intermediate Scale > 3 dri
holes

1 STEP1ai RISK SCREENING OF POTENTIAL IMPACT TO GROUNDWATER AND
RECEPTORS

Source A Pollutant Type Surface water used for source

) 450m/d
A Discharge Rate

Pathway | Aquifer type and flow regime (fissure, karst,| Regionallyimportant aquifer

diffuse, intergranular , : :
g ) Fissure flow but possibly conduit
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Receptor | A Proximity to sensitive receptors SACs 400m to sensitive water coussel

A Separation Distances

A Concentration of pollutants in discharge

groundwater dependent ecosystem (Turlough)
Distance 120m to domestic well

Concentration of bacteria will be higher and
expected volumetric input is high

calculations

relative to receptor based water quality

standard

9 STEP 1bi Indirect Discharge

Parameter | Consider
Source As above

Pathway 1 Aquifer vulnerability

Receptor i Streams
I Karst features

T Wells

Comments Exploration Activity

High vulnerability.

1 Map surfacekarst features and highlight to operators
1 No wells close to percolation area (>100m)

9 Streams sensitive (salmorod SAC) so ensure sufficient s
back distance

1 Mitigate with settlement tanks if required.

9 Carry out screening for appropriate assessment.

1 Based on the nature of the activity and the screggmiocess &tage3assessment is required and existing
information will be used to develop a conceptual nhode

Aquifer Properties and Calculationsi Conceptual Model

1 Asthe travel time in a karst area is likely to be orders of magnitude higher than the previous example
(possibly in excess of 100m /d) every effort should be made to ensure that clean water is used for drillir
One possibility is to use the earlier drill holes as a source ofwlaiter.

 Calculations

1 Inlight of the turbulent flow nature of the aquifec@ceptual model will be more valuable than the

Darcy type calculations.

1 The chemical loading can however be approximated based on abstraction rates, loss assumptions (|
on earlier drilling records) and chemistry of the surface water supply.
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1 Travel time of any contaminantwill clearly depend on whether a conduit is intersected. If intersected
travel rate is in the order of 100m/dad possiblyconsiderablyarger

1 Conceptual Model

A conceptual model is shown kigure2. The planned bore holes will extend down to base of reef and into
the Ballysteen limestone. A sensitive receptor (abstraction well) is located 200m down gradient. The
planned dpth of the drill holes is beyond 400m. The potential impacts relate to possible contamination of
the well during drilling. There will only be an impact if the conduits (as shownh@meonnected This

may not possible to determine and monitoring maseleired during the drilling programme.

i Percolation Area

1 An assessment of the proposed percolation areas should ensure adequate sub soil cover and suffici
set back distance from karst features and surface water bodies. This should be carried ¢eibgn a si
site basis. Sufficient soil covenould be> 2m of moderate permeability soil above bedrock. Set back
distance should be at least 25m from karst features and surface water bodies.

1 Mitigationi Drill water

1 Inlight of the uncertaintiem predicting impacts on abstraction wells the most effective mitigation is to
ensure no impact by using a cleegatedsurface source for drilling or using existing drill holes as a
source of groundwater for the dmllater. Dependingn conditions theampany should consider
mitigation options available.

Carry out Screening for appropria@ssessment (see Appendix. ll1).

In light of the above risk assessment an impact on the abstraction well cannot be ruled out. However with tt
appropriate mitigation meares and monitoring proposals in plaog@acts can be minimised and drilling
approved.
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5 APPENDIX Il LEGISLAT IVE CONTEXT

5.1 GROUNDWATER QUALITY OBJECTIVES

Of particular relevance to any activity that discharges to groundwater is Regulation 4 of the
Groundwater Regulatior($.1. No. 9 of 2010) which outlines the core objectives. This
regulation requires public authorities to promote compliance with the requirements of the
regulations and where necessary to implement measures to:

1 Prevent or limit, as appropriate, the inputmollutants into groundwater and prevent
the deterioration of the status of all bodies of groundwater;

1 Protect, enhance and restore all bodies of groundwater and ensure a balance between
abstraction and recharge of groundwater-with the aim of achieviogl go
groundwater quantitative status and good chemical status by not later than 22
December 2015;

1 Reverse any significant and sustained upward trend in the concentration of any
pollutant resulting from the impact of human activity in order to progressieelyae
pollution of groundwater;

1 Achieve compliance with any standards and objectives established for a groundwater
dependent protected area included in the register of protected areas established
under Regulation 8 of the 2003 Regulations (S.l. NO. 72R@8) by not later than 22
December 2015, unless otherwise specified in the Community legislation under which
the individual protected areas have been established.

Regulation 7 0of t Heintsoerce ard diffuseaischarge soartesémb t h at
to cause groundwater pollution shall be controlled so as to prevent or limit the input of
pollutants into groundwateér .

The prevent objective relates to hazardous substances and all necessary and reasonable
measures should be taken'to avoid the entspol substances into groundwater and avoid
any significant increase in concentration in groundwater even at a local scale.

The limit objective relates to ndmazardous substances whereby all necessary measures
should be taken to limitinputs into groundesato ensure that such inputs do not cause
deterioration in status of groundwater bodies, or significant and sustained upward trends in
groundwater concentrations.

5.2 GROUNDWATER INPUTS

The Groundwater Regulations define an input of pollutants as the alinectirect
introduction of pollutants into groundwater as a result of human activity.

Direct inputs include situations where the source of pollution:
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1 Bypasses the unsaturated zone (e.g. direct input through a borehole);

1 Is directly in contact with the gundwater table (saturated zone); and /or

1 Is periodically in contact with the groundwater table due to seasonal fluctuations.
Indirect inputs include situations whereby:

1 Pollutants percolate/infiltrate to the groundwater table through an unsaturated zone;
and

1 The source of pollution is located above the groundwater table all year round.
5.3 EXEMPTIONS

Under Regulation 14 of the Groundwater Regulations the EPA may establish detailed

technical rules under which new inputs may be exempted from the requiremeit that
measures be carried out to meet the O&éprevent
Regulation 8) include:

1 Injection of water containing substances resulting from the exploration and
extraction of hydrocarbons or mining activities, angtation of water for technical
reasons, into geological formations from which hydrocarbons or other substances
have been extracted or into geological formations which for natural reasons are
permanently unsuitable for any other purpose. Such injectiorlsrgitaontain
substances other than those resulting from the above operations.

1 The reinjection of pumped groundwater from mines and quarries or associated with
the construction or maintenance of civil engineering works.

1 Discharge resulting from construoti, civil engineering and building works and
similar activities on, or in the ground which come into contact with groundwater.
Such activities may be treated as having been authorised provided that they are
conducted in accordance with general binding suéhich are applicable to such
activities.

Under Regulation 8 certain direct discharges to groundwater may be permitted subject to a
requirement for prior authorisation, provided that such discharges and the conditions
imposed, do not compromise the acleieent of the environmental objectives established for
the body of groundwater into which the discharge is made.

Finally, in relation to exemptions, Regul at i
be granted if the regulatory bodies are satisfietlitiputs of pollutants will not result in

deterioration of groundwater quality, and/or are of a magnitude and persistence that would

not result in a sustained increase in groundwater concentrations.
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6 APPENDIX IIIl APPROPRIATE ASSESSMENT

6.1 APPROPRIATE ASSESMENT i STAGES

The Department of the Environment Heritage and Local Government guid@ioesH G,

2009) outlines the European Commi ssionds met

four-stage process to complete the AA. The first and second stadesimsoreening and
appropriate assessment. Screening is an exercise to determine if a more detailed appropriate
assessment is required. Screening for prospecting activities is carried out by EMD based on
the information supplied by the holder of the prasipg licence. EMD may request further
information from the exploration company to enable it to carry out the screening process. The
prospecting | i cence hadpropiate Assessmeatardenmingd t o
R e p a If & significant effectannot be ruled out then an Appropriate Assessment and a
iNat ur a | mp a éstrequiedandedEnngean Gommunities (Birds and Natural
Habitats) Regulations, 2011.
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