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BCL CONSULTANT HYDROGEOLOGISTS LIMITED

EXPERIENCE & QUALIFICATIONS

BCL is an independent consultancy specialising in all aspects of hydrology and
hydrogeology as they relate to minerals extraction, water supply and environmental
issues.

Henry Lister (the author of this report) holds a Bachelor of Science (Honours) degree
[Applied Geology] conferred by Plymouth University, 1992 and a Master of Science
Degree [Groundwater Engineering], Newcastle University, 1994.

BCL has provided specialist services and advice to the extractive industry since
2000. During this time, experience has been gained from involvement in the study of
hydrogeological and hydrological systems in connection with planning matters at over
100 quarries throughout the United Kingdom and Ireland.

This report has been prepared by BCL Consultant Hydrogeologists Limited with all reasonable skill, care and diligence, within
the terms of the Contract made with the Client. The report is confidential to the Client and BCL Consultant Hydrogeologists
Limited accepts no responsibility to third parties to whom this report may be made known. No part of this report may be
reproduced without prior written approval of BCL Consultant Hydrogeologists Limited. Where data supplied by third parties
has been reproduced herein, the originators conditions regarding further reproduction or distribution of that data should be
sought and observed.

© BCL Consultant Hydrogeologists Limited, 2016

1B BCL Document Reference: BCL/ht/BCNL/009.doc
e ) . March 2016
I Consultant Hydrogeologists Limited

EPA Export 16-02-2017:02:14:08



Quinn Cement Limited Proposal to use alternative fuels / raw materials

Ballyconnell, County Cavan at the Ballyconnell Cement Plant
1 INTRODUCTION

1.1 Background

111 Quinn Cement Limited (the Applicant) is seeking consent for its “Proposal to

increase the range and quantity of alternative fuels and alternative raw materials at
the Ballyconnell Cement Plant”. Following consultation with regulators, it has
been determined that an EIA (update of previous EIS) is required, including a

review of the Industrial Emissions Licence (IEL) for the Site.

1.12 The Applicant has appointed a specialist consultancy, Enervise Limited (advising
on all aspects of Energy and Environmental Projects), to coordinate the

production of the EIA and IEL Application (the Application).

1.13 Enervise has instructed BCL Consultant Hydrogeo(gggists Limited (BCL) to assess
N

the potential hydrological and hydrogeolo%gﬁ?él impacts associated with the

Proposed Development. §

S

<
1.2 Aim, Scope and Methodolo Z{@@ssessment

. i
121 This report presents the ﬁoogih

0)gs of a hydrological and hydrogeological Baseline
Study and Impact Assgﬁ\nent that is intended to inform consultations during the

processing of the Apﬁ?ication.

122 The collection and interpretation of baseline data has facilitated a detailed
understanding of the nature of, and interactions between, the groundwater and

surface water systems operating at and around the Site.

123 The understanding of hydrological and hydrogeological conditions has been
applied to assess the likely primary impacts of the Proposed Development upon

the water environment.

124 Significant potential impacts identified during the course of investigations have
been addressed by the incorporation, at the planning stage, of mitigation measures

into the design of the Proposed Development.
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125 Where appropriate, outline monitoring protocols have been advanced to facilitate

validation / modification of the effectiveness of mitigation measures.

1.3 Data Sources

13.1 Both published and unpublished documents and other sources of information that

have been examined include:

1. Ordnance Survey of Northern Ireland (OSNI) topographic map, Discovery
Series, sheet number 27, “Upper Lough Erne”, at a scale of 1:50,000

ii.  Geological Survey of Northern Ireland (GSNI): “Geological Map of
Northern Ireland”, Solid and Quaternary Editions, 1:250,000-scale.

iii.  GSNI solid & drift geology maps (sheet numbers 57 & part of 58:
“Lisnaskea”), at 1:50,000-scale, published 2005.

iv.  British Geological Survey (BGS) and Deé)ﬁrtment of the Environment for
Northern Ireland (DoENI): “Hydro olgglcal Map of Northern Ireland” and
“Groundwater Vulnerability M%&OS\ orthern Ireland”, both at 1:250,000-

scale. U &

S&

v.  Hydrological and hydrogﬁgg@glcal data from the Environmental Protection
Agency (EPA), the N%i*ﬁern Ireland Environment Agency (NIEA), the

Geological Survey 8%Qﬁ\eland (GSI) and Cavan County Council (CCC).

vi. Flood Mapplng(\cﬁlbhshed by the Office of Public Works (OPW) and the
Rivers AgencSﬂ (Northern Ireland).

vii. National Parks and Wildlife Service (NPWS) and Northern Ireland
Environment Agency (NIEA): Spatial mapping & citation information for
Designated Sites of ecological interest.

viii. Rainfall data from the Climate Enquiries Office at Met Eireann.

ix. Guidance on flood risk assessment, namely: “The Planning System and
Flood Risk Management: Consultation Draft Guidelines for Planning
Authorities”, prepared by the OPW and the Department for the
Environment, Heritage and Local Government (DEHLG).

132 Site specific data include the following:

i. Topographic surveying commissioned by the Applicant.
@E BCL Document Reference: BCL/ht/BCNL/009.doc
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ii.  Geological information from a programme of exploration drilling and
geophysics undertaken in the vicinity of the Site.

iii.  Groundwater level monitoring data from piezometers operated by the
Applicant.

iv.  Aquifer hydraulic data obtained by completing small-scale falling head tests
and larger scale aquifer test-pumping exercises.

v.  Water quality data, derived from laboratory analysis of water samples taken
from piezometers and surface watercourses surrounding the Site.

vi.  Survey of surface water features within and bordering the Site (31* October
to 2™ November 2002 and 13" January to 15" January 2003).

vii.  Ongoing programme of hydrometric monitoring (visiting the Site in June
2007, January & July 2008, 2009, 2010, January & August 2011, January,
July & November 2012, August 2013, January 2014 & July 2014, January
& August 2015 and February 2016).

viii. Documents relating to the Site’s Industrialé]%fﬁ‘issions Licence P0378-02:

N
e “Firewater Risk Assessment}. ~§gﬁ 50410) prepared by Verdé
Environmental Consultants L wAugust 2014,

e “Hydrogeological Asses(s@@ﬁ\% Report” (ref: 50453) prepared by Verdé
Environmental Consg@a.gﬁ Ltd in January 2015.

e Annual Env1r0n1ﬁé@t§i Report, 2014 (submitted on 31% March 2015).

e “Soil Investig %n (LRO14931)” submitted to the EPA by the Applicant
on 7" Octatsér 2015.

ix.  Site layout indicating proposed new equipment (Quinn Cement).

x.  Schematic showing proposal for reuse of surface water and firewater
retention (Quinn Cement).

xi.  Previous reports (prepared by BCL Consultant Hydrogeologists Limited)
detailing the hydrogeology of the area, namely:

e “Aughrim and Mucklagh Quarry Complex: Hydrogeological and
Hydrological Assessment” (October 2003).

e “Aughrim and Mucklagh Quarry Complex: Hydrology and
Hydrogeology — Supplemental Submission to An Bord Pleanala”
(September 2005).

e “New Cement Works, Scotchtown, Ballyconnell: Hydrogeological and
Hydrological Assessment” (November 2005).
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e “Ballyconnell Cement Works - Proposal to use Solid Recovered Fuel for
the Cement Plant: Hydrogeological and Hydrological Assessment” (April

2009).
14 Report Structure
14.1 Baseline data concerning the topography, geology, hydrology and hydrogeology

of the study area are presented at section 2.

142 An account of the Proposed Development, including description of intended

working methods and water management measures, is given in section 3.

143 Assessment of the potential impacts of the Proposed Development and description

of mitigation measures proposed to ameliorate significant such impacts are made

in section 4.
144 A summary of the findings of hydrogeologlcaﬁ“ and hydrological assessment
together with report conclusions and recognngﬁdatlons are given in section 5.
o° \
145 All diagrams referred to by this repg%?@ng included as appendix 1.
S e\
& A
RS
<<0 \\6"(\
5
\
3
3
&
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2 BASELINE STUDY

2.1 Site Location & Topography

2.1.1 The Site (figure 1, appendix 1) is centred upon Irish Grid Reference (IGR) H *275

3203; circa 1.5 km north of Ballyconnell, County Cavan.

212 The landholding is located upon the southeast facing aspect of Slieve Rushen
Mountain. Ground elevations generally fall to the south, southeast and east of the

Site, and rise north-westwards toward the summit of Slieve Rushen.

213 The summit of Slieve Rushen Mountain, which attains an elevation of some 404
metres above Ordnance Datum (maOD), is situated approximately 4.5 km to the

west-northwest of the Site.

214 Ground elevations within the boundaries of the Shte fall from some 110 maOD
~<\
upon the north-western boundary to son{g g@ MaOD at the southern and eastern

$
boundaries. Qo?i@\o
S
215 The Cement Plant is located ;@B@g’\ strip of land (approximately 250 m in width),
which extends across the &@ht\@ part of Site, at an elevation of 80-90 maOD.

\o

2.16 The Woodford River @annon—Erne Waterway) is some 400 m to the southeast of
the Site, at its closg’st approach. The Woodford River valley has a southwest to

northeast orientation.

2.1.7 Low-lying land within the Woodford River Valley is characterised by gently
undulating topography and relatively subdued relief, with ground elevations in the

region of 50 maOD.

218 Low rounded hillocks are interspersed with numerous small loughs and streams,
which form tributaries to the Woodford River. The river flows generally north-
eastwards, discharging into Upper Lough Erne, approximately 8.5 km east

northeast of the Site.

=
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2.2 Outline of Proposed Development
221 It is proposed to improve the sustainability of the cement plant through the use of

an increased range of waste-derived alternative raw materials and fuels with the
long-term aim of displacing almost all fossil fuels at the plant (a limited
proportion of fossil fuels will be required during process start-up and for process
optimisation/stabilisation). The use of these alternatives will equate to 300,000

tonnes per annum at maximum substitution.

222 A range of suitable materials are proposed for acceptance at the plant, which can

be summarised as follows:

e Solid Fuels — including Solid Recovered Fuel (SRF), which is currently
authorised for use at the plant, as well as a range of suitable fuels derived from

other sources including:

0 Meat and Bone Meal (MBM); @\\\"&
N
0 Tyre Derived Fuel (TDF); ) Q@O
S A
0 Biomass Fuels; oo??@\o
&Q§

0 Sludges and Filter Cakes. 0(\ @}
e Liquid Fuels — 1nclud1ng§8dé&mdary Liquid Fuel (SLF), which is a blend of
organic and solvent w%g;@s mixed to a defined specification, as well as liquid
\
fuels derived from gﬁler sources (e.g. waste oils).

e Alternative Rawaaterlals (e.g. muds, minerals, sludges).

223 It is also proposed to include natural gas and petcoke as additional fuels in the

licence. This is to provide flexibility for any future fossil fuel requirement.

224 The technology is based on best knowledge and practice available appropriate to
meet with the EU Waste Incineration Directive 2000/76/EC, with particular

regard to ensuring compliance with the emission limits specified in this Directive.
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2.3 Designated Sites
231 The NPWS and NIEA maps have been consulted to check for Natural Heritage

Areas (NHA), Areas of Special Scientific Interest (ASSI), Special Areas of
Conservation (SAC), Special Protected Areas (SPA), Nature Reserves and

Ramsar Sites.

232 Moninea Bog ASSI - SAC (alongside Drumderg Lough, figure 1) lies 2 km to the

northeast of the Site, at closest approach.

233 The bog at the summit of Slieve Rushen Mountain (Mullinacre Upper Townland)
has NHA status; the boundary of the protected area extends to within 2.5 km of

the western margin of the Site.

234 Lough Oughter and associated loughs (SAC and potential NHA) are at a greater
standoff, some 2.6 km to the SE of the Site. &
o®®
235 There are no other designated conservatlgﬂ aras within 4 km radius of the Site.
o??’ ©
236 Section 4.3 examines the potentlgiquﬁr impact upon designated sites from the

proposed development as Wﬁ:l&eﬁ*g&% the existing plant

& \\
<
. eqese «©
2.4 Licensed Facilities  «°
o‘éé\
241 Certain activities are licensable under Industrial Emission, Pollution Prevention

and Waste Management legislation: (&) Rol - Waste Management Licensing
Regulations 2004 to 2011; EPA (Integrated Pollution Control)(Licensing)
Regulations 2013; EU (Industrial Emissions) Regulations 2013; and (b) NI - The
Pollution Prevention and Control Regulations (Northern Ireland) 2003; Waste
Management Licensing Regulations (Northern Ireland) 2003.

242 The EPA and NIEA public registers have been consulted to check for local sites

carrying out licensed activities.

243 Aside from the IE licences held by the Quinn Cement Limited and Quinn Therm
Limited, the closest licensed site is operated by Eurothane Holdings Limited in

Ballyconnell, 2 km to the south of the Site.

k> -
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2.5 Solid Geology
251 The geology within and surrounding the Site has been characterised by reference

to the mapping and literature cited in section 1.3.

252 The Site is underlain by the Dartry Limestone Formation, which is of
Carboniferous (Visean) age (figure 2a).

253 The Dartry Limestone is a dark grey, fine-grained cherty limestone with
associated mudstone. The regional thickness of the Dartry Limestone is reported

as 220 m, while its outcrop in the vicinity of the Site is some 3-4 km wide.

254 Boreholes drilled at or towards the foot of Slieve Rushen (in the vicinity of the
Site) encountered an extremely weathered upper section of Dartry Limestone
directly beneath drift deposits. This weathered section of the Dartry Formation,
ranging in thickness between 9 m and 18 m w1th1@the boreholes, is present as an
almost entirely disaggregated calcareous saeﬁ and gravel with no apparent

) ) N
consolidated structure or cohesive stre;gft@ é\

\\}Q N
255 This unit, which is referred. éb@fﬁ%\reaﬂer as “disaggregated limestone”, is

considered to be hydrogeoL@%@ﬁly significant due to its considerable thickness
SIS
and apparent 1ntergranulai{ Ydraulic properties (section 2.9.3).

\,

256 The Meenymore Fdrmation overlies the Dartry Limestone and comprises
sandstone, siltstone, mudstone and evaporitic / marine limestones. The boundary
between the Dartry Limestone and Meenymore Formations is unconformable; its
surface expression passing approximately 650 m to the northwest of the Site, at

closest approach.

257 The Dartry Limestone and Meenymore Formations are underlain by the
Benbulben Shale Formation, which consists of dark grey fossiliferous mudstone

and thin bioclastic limestones.
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258 The formations are found in approximately parallel layers, which dip slightly to
the west (with dip measurements of 5-15°) in the vicinity of the Site. Each
outcrops in an approximately north-south orientation in the vicinity of the Site, on

the eastern side of the Slieve Rushen Mountain.

2.6 Drift Geology

261 The published mapping data shows the Quaternary drift cover, overlying the solid

geology, is of variable composition and extent (figure 2b).
262 The Site (and the valley to the east) is underlain by glaciofluvial ice-contact drift.

263 Boreholes drilled to the east of the Site encountered a thick interbedded series of
sands, sands and gravels, alluvium and clays, extending to a depth of some 15 m

below the thin soil cover.
&

264 These deposits occur across an irregularly shg;%\d area, generally some 1 km wide
and aligned roughly north-south alon e@reak of the slope at the eastern edge of
the Site. (\Q&\@‘

265 To the west of the cemer\ﬂ(‘@brks the land is indicated to have a till cover,
although there are patclgé%Q where the till is shown to be absent above the
Meenymore Formatm@

266 Along most of the line of the Woodford River, the mapped drift deposit is

lacustrine alluvium.

2.7 Meteorology
271 Met Eireann maintains a Synoptic Station at Ballyhaise (IGR H *45200 *11600).
272 The 30-year annual average rainfall for this station is 1,006.9 mm, as measured

during the period 1981-2010.
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2.8 Hydrology

2.8.1 Regional Setting

2.8.1.1 The Site is located upon the southeast-facing slope of Slieve Rushen Mountain, in

the catchment of the Woodford River.

2.8.1.2 In the vicinity of the Site, the Woodford River flows generally from south-west to
north-east, veering east-northeast. The river is situated some 400 m to the south-

east of the Site at its closest approach (figure 3).

2.8.1.3 The Woodford River discharges to Upper Lough Erne. Its confluence with the
lough is situated approximately 8.5 km east-northeast of the Site.

2.8.1.4 Significant reaches of the Woodford River, including the stretch in closest
proximity to the Site, have been canalised to create the Shannon-Erne Waterway.
At Cloncoohy (some 1.5 km to the east of th@\“fne) the canal “short-circuits”

severe meanders followed by the river cll@map*‘l

&3°
2.8.1.5 Knockadools Springs are located @Jecﬁie northwest side of the Woodford River,

some 0.8 to 1.0 km to the ea%gé?jéﬁ&t%e Site. Observations made in connection with
previous investigations mgdiqgi% that diffuse spring flow is collected in a network

of field drainage d1tchesQ®Tt1mately discharging into the Woodford River.
<
2.8.1.6 Historic data has been obtained from the OPW for a hydrometric monitoring

station at Ballyheady Bridge on the Woodford River (IGR H 250 *156), some 5
km SSW/upstream from the Site. During the period 1974-1992, the highest
recorded flood level was 53.09 maOD. The OPW data indicates that this level

would only be exceeded 1% of the time.

2.8.1.7 On the stretch of river adjacent to the Site, the equivalent flood level is estimated

to be some 49 maOD.

2.8.1.8 The most recent water quality data collected by the EPA at Station “Bridge 3 km
W of Ballyconnell” indicates that the upstream stretch of watercourse has a High
Status (Q value 4-5). Downstream of Ballyconnell, the river is “possibly at risk of

not achieving good status”.
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Quinn Cement Limited Proposal to use alternative fuels / raw materials
Ballyconnell, County Cavan at the Ballyconnell Cement Plant

2.8.2 Local Hydrology

2.8.2.1 The low vertical permeability of the Meenymore Shales has provided the

conditions for the development of an extensive peat blanket upstream of the Site.

2.8.2.2 The presence of peat will serve to attenuate rainfall, limiting peak discharges of
runoff from the upland catchments. This is reflected in the generally limited
development of surface watercourses in the area of the Site; drainage being
afforded by relatively minor watercourses, all of which ultimately discharge into
the Woodford River. Peat will also provide storage for incident rainfall, providing

for the maintenance of surface water flow through prolonged dry periods.

2.8.2.3 During field surveying undertaken between October 2002 and January 2003, flow
rates of less than 15 to 20 litres per second (I/s) were observed to be typical, even
within downstream sections of watercourses following periods of prolonged and
intense rainfall. No significant scouring or chg\f‘?el enlargement was observed,

suggesting that the rate of rainfall run-ff é{xﬁm the local catchments is regular

SN
rather than flashy. EAN
SO
S &
2.8.2.4 Local watercourses are illustrgted®at figure 3. Estimated flow rates within the

& S
drainage network at the <(‘[:;ﬁlg&_aof the survey, together with tentative catchment

boundaries, are 111ustrateg\%£? figure 4.

&

2.8.2.5 Mucklagh Stream dg"gins the land to the south and west of the Site. The catchment
boundary roughly coincides with the haul road at the southwest boundary of the
cement works. The stream receives no runoff from Site. Mucklagh Stream
converges with Gortoorlan Stream, the confluence being some 500 m to the
southwest of the Site, from there draining southwards into Ballyconnell. The
confluence with the Woodford River is situated some 2 km to the south of the
Site.
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Quinn Cement Limited Proposal to use alternative fuels / raw materials
Ballyconnell, County Cavan at the Ballyconnell Cement Plant

2.8.2.6 Gortawee Stream drains eastwards from the flank of the mountain, some 165 m
northeast of the cement works, at closest approach. Leaving the high ground of
the mountain, the watercourse veers southwards across the lower-lying ground of
the Woodford valley. It joins the Woodford River some 0.5 km to the east of the
Site.

2.8.2.7 Surface water runoff arising within the cement works during rainfall events:
Before being discharged off site, the runoff is directed into large covered
settlement tanks (section 3.3) located immediately to north of the entrance
weighbridge. This is to ensure that the suspended solids content of the water is
reduced to an acceptable limit (less than 35 mg/l) prior to being discharged into
the receiving watercourse. The settlement tanks include flow balancing capacity
(to control the rate of discharge during storm events) and oil interceptor facilities.
Full details of the discharge schedule are provided in the IE Licence (Reg. No.
P0378-02). \@0&

g
2.8.2.8 Discharge from the settlement tanks 1 qﬁle via a pipe, which passes beneath the

Ballyconnell-Derrylin road and ﬂ@%&éastwards for some 300 m before reaching
its confluence with the Wgéoﬁge?d River. The line of the discharge pipe is

illustrated upon drawing Qﬁ%\%SlZ
6\
2.8.2.9 The Applicant is prqﬁsing to use the water from the settlement tanks for the
S

cement manufacturing process, which would reduce the discharge rate to the
Woodford River. The water from the settlement tanks will be recycled back into
the cement manufacturing process through a proposed Surface Water Recycling
Tank (SWRT), thereby reducing the process water requirements from on-site

boreholes.

2.8.2.10  Furthermore, it is proposed to install a separate Fire Water Retention Tank
(FWRT) with a capacity of 100 m’. In the event of a fire, the water discharge from
the site can be directed to this tank by opening a valve, which directs the water
away from the existing settlement tanks, through a bypass line, to the proposed
FWRT. This proposal will significantly reduce the potential volume of water to be

disposed of in the event of a fire or spillage accident on site.
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2.8.2.11  Full details regarding the sizing of the FWRT are presented in the “Firewater Risk
Assessment” (ref: 50410) prepared by Verdé Environmental Consultants Ltd in
August 2014.

2.8.2.12  The locations of the SWRT and FWRT are indicated upon the drawing entitled
“Water Monitoring and Emission Points”, Rev. 3, dated 22" March 2016

(appendix 1).

2.8.3 Surface Water Quality

2.8.3.1 The results of historic surface water quality sampling are detailed in the following
reports:

e “New Cement Works, Scotchtown, Ballyconnell: Hydrogeological and

Hydrological Assessment” (November 2005), prepared by BCL.
&
e “Ballyconnell Cement Works - Proposal t@g%se Solid Recovered Fuel for the
Cement Plant: Hydrogeological ancﬁé@ogical Assessment” (April 2009).
&

SN
e [E Licence No. P0378-02: Q\@ﬁé&‘ﬁinvironmental Report, 2014 (submitted on
; &
31% March 2015). G0
S

O

R
2.8.3.2 More recent data, collec{é&' on 20" February 2016, are presented in appendix 2.

OQ
2.8.3.3 The sampling locatclé)ns include the Site Discharge Point (SW-1), the Woodford

River upstream of the Site (SW-U) and the Woodford River downstream of the
Site (SW-D).

2.8.3.4 The Development Proposal involves the use of an increased range of waste-

derived alternative raw materials and fuels.

2.8.3.5 The laboratory analysis schedule for the water samples was tailored to reflect this
proposal, whereby the storage of materials (in the future) may contain the
following possible constituents: Methanol (MeOH), Ethanol (EtOH), Isopropanol
(IPA), Ethyl Acetate (EtAc), Tetrahydrofuran (THF), Dimethylformamide
(DMF), Isopropylacetate, Toluene, Acetonitrile, Kerosene/oil, C5-C9 alkylated
phenols, Acetone, Methyl isobutyl ketone (MIBK), Cyclohexane.
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Quinn Cement Limited Proposal to use alternative fuels / raw materials
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2.8.3.6 As a result, the laboratory schedule was expanded to include Volatile Organic
Compounds (VOC), Semi Volatile Organic Compounds (SVOC), Extractable
Petroleum Hydrocarbons (EPH), Gasoline Range Organics (GRO), Alcohols,

Acetates and Acetonitrile.

2.8.3.7 The laboratory data have been compared with the relevant standards put forward
in the EPA Document “Parameters of Water Quality: Interpretation and
Standards” (2001); also the more recent consultation paper entitled “Proposals for
Regulations establishing Environmental Objectives and Environmental Quality
Standards for the classification and management of Surface Waters and requiring
the implementation of measures to reduce water pollution and protect and restore

Surface Waters”, DEHLG, 5t September 2008.

2.8.3.8 With regard to monitoring the risk posed by current operations at the cement
works, the key Water Quality Indicators are hst%@ in Section B.2 “Emissions to
Water” of the IE Licence (Reg. No. P037§e®2) Where tested, these were in

compliance with the limits specified 1%4,25@0110%06
\\}Q N
2.8.39 As outlined above, parameteé%O?(@étmg to the Development Proposal include

VOC, SVOC, EPH, GRO, A‘i%gﬁols Acetates and Acetonitrile. The baseline data

for these parameters are b\eﬁw the limit of detection.
O
X

2.8.3.10  The Chemical Oxygﬂ% Demand (COD) reading at SW-1 in 2016 is more elevated
than normal; when compared with the average reading per the Annual
Environmental Report for 2014; but the Woodford River is shown to have

sufficient assimilative capacity.

2.84 Flooding

2.8.4.1 Maps detailing flood defence assets and watercourses as well as historic and

predictive flood mapping are published on the OPW and Rivers Agency websites.

2.84.2 There is no risk of fluvial flooding at the Site (allowing for climate change).
Ground elevation upon the closest stretch of floodplain equates to circa 50 maOD,

which is 10 m below the lowest point on the Site boundary.
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Ballyconnell, County Cavan at the Ballyconnell Cement Plant

2.8.5 Waterbodies

2.8.5.1 The settlement system serving the cement works is described in more detail in
section 3.3.

2.8.5.2 There is a small pond located upon the boundary of the landholding at IGR H
227718 220177, some 220 m to the north of the abstraction borehole GW-1 at the
Cement Works. This is reported to have formerly been used for collecting rainfall
runoff, although it is no longer included in the site settlement system, and is not

considered to be of ecological value.
2.8.5.3 There are no other waterbodies within 1 km standoff from the development.

2.8.5.4 The closest such feature is Annagh Lough, which is some 1.7 km to the southeast

of the Site (figure 1). The cement works and lough are situated on opposite sides

of'the Woodford River. &
N
&
&
S
2.9 Hydrogeology 055’:,6\0\
RS
Q¢
2.9.1 Regional Hydrogeolo o
g ydrogeology @C}\@@

2.9.1.1 The Dartry Limestone g@‘réﬁtwn is classified by the GSI as a regionally
important, fissured bedrgé% aquifer on the basis of its large outcrop area and
relatively elevated tr@é smissive properties. Due to the presence of a karstic flow
component, groundwater flow rates and levels may be anticipated to vary

significantly from location to location throughout the region.

2.9.1.2 The principle areas of karstification are identified by the GSI to be located within
upland areas to the northwest of the region. Major springs occur several

kilometres to the north of Ballyconnell and near Tully Forest in Northern Ireland.

29.13 In terms of groundwater resource protection, with respect to potentially polluting
activities, the Dartry Limestone aquifer of the region is shown to have a high to

extreme vulnerability rating.
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Quinn Cement Limited Proposal to use alternative fuels / raw materials
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29.14 The Quaternary Sands and Gravels are classified as a regionally important,
extensive sand/gravel aquifer. The drift aquifers of the region are categorised as

moderately to highly vulnerable to potential contamination.

2.9.2 Groundwater Levels

29.2.1 Full details of the results of the groundwater level monitoring programme are
reported in the BCL document entitled “Groundwater Level Monitoring - Six

Monthly Data Statement: up to 10/02/16”, dated 22™ February 2016.

2.9.22 Further understanding of the baseline regime has been informed by the findings of
the groundwater level survey presented in “Hydrogeological Assessment Report”

(ref: 50453) prepared by Verdé Environmental Consultants Ltd in January 2015.

2.9.23 The available data indicates a south-easterly direction of groundwater flow within
the Dartry Limestone, broadly perpendicular to tl”@?geologlcal strike and generally
concordant with the surface topography. ;th%roundwater contour plan prepared
by Verdé¢ is reproduced herein as flgu@;@\

O
S
29.24 Derived piezometric heads argﬁ@ the area of the contact between the Dartry
™
Limestone and the overlymg‘\%‘éenymore Shales approximate to some 125 to 130
maOD. Groundwater le\v%%s within the limestone in the vicinity of the

Ballyconnell to Derrg%\ road fall to between 55 maOD and 50 maOD.
@)

2.9.2.5 The inferred south-easterly hydraulic gradient varies between 0.0467
(approximately 1:21) and 0.0583 (approximately 1:17).

2.9.2.6 Based upon the available piezometer data, the typical long-term range between

minimum and maximum groundwater levels is between 2 m and 6.5 m.

293 Hydraulic Conductivity
2.9.3.1 A series of falling head hydraulic conductivity tests were carried out during

January 2005 upon five piezometer boreholes installed at the Site.

2932 A summary of the findings of the falling head testing, which have been analysed

using the Ernst Auger Hole and Bouwer & Rice techniques, are presented below.
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Quinn Cement Limited
Ballyconnell, County Cavan

Proposal to use alternative fuels / raw materials
at the Ballyconnell Cement Plant

Summary Results of Falling Head Aquifer Testing: H

draulic Conductivit

clay below base of
piezometer (to

(in bottom 20 m of
borehole) in “clay”

Piezometer PZ 2002/01 PZ 2002/02 PZ 2002/03 PZ 2002/04 PZ 2002/05
Maximum (m/d) 6 0.05 0.05 05
Minimum (m/d) 5 - 0.01 0.005 0.1

Ernst auger hole | Piezometer dry, | Bouwer and Rice | Bouwer and Rice | Bouwer and Rice
Analysis analysis (water quantitative slug test analysis | slug test analysis | slug test analysis
level change in |analysis cannot be| (water level change | (water level change | (water level change
screen). undertaken. above screen) above screen) above screen)
Analysis does not | Slug of water of
account for volume 125 litres
collapsed hole in | drained in 1100 s.
Notes broken stone and |Piezometer screen

depth of 72 mbgl)

Piezometers under test are partially penetrating through the limestone aquifer. The hydraulic conductivity values are,
however, insensitive (maximum range of 5%) to the inaccuracy of the assumed values for the base of the aquifer.

2.9.33 The results of the small-scale falling head testing exercise indicate significant

heterogeneity within the sections of aquifer under test.
&

2934 The values obtained from testing are entirely @%ccordance with the characteristic
range of hydraulic conductivity attrlp%d\%?\ to limestone aquifers as observed

during previous similar 1nvest1gat10\§i%®0\ah% as reported elsewhere in literature.
o°®
2.9.3.5 A programme of aquifer tes&gﬁmpmg conducted in July and August 2005 has

informed further assessmg@f the hydraulic properties of the strata.

,\0

2.9.3.6 All tests conducte((l}o‘\%\i\thin the mechanically competent section of the Dartry
Limestone produced extremely limited well yields. In contrast, testing of the
disaggregated upper profile of the limestone (toward the valley floor east of the

Site) produced a significant discharge rate for modest drawdown.

2.9.3.7 Data collected from the test pumping exercise has been analysed to provide values

of aquifer hydraulic conductivity. The resultant values are presented below.
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Quinn Cement Limited Proposal to use alternative fuels / raw materials
Ballyconnell, County Cavan at the Ballyconnell Cement Plant

Summary Results of Aquifer Test Pumping Programme
Abstraction | Monitoring Well Transmissivity (m#d) Hydraulic conductivity (m/d)*
Well I.D. Early Data Late Data Early Data Late Data
Q05_02 P05 09 2 ) 0.033 -
P05_10 4 B 0.067 .
Q0504 o5 11 180 - 3.396
Q05_05**  |P05_09 26 2 0.419 0.032
Q05_02 25 2 0.403 0.032
Q05_06 Q05_06 0.1 - 0.002 -
Q05_01(d) 0.8 - 0.016 -
* Note: in all cases hydraulic conductivity is calculated from transmissivity applying assumption that effective depth of
circulation is limited to base of abstraction borehole.
** Note: late data considered to be more robust due to higher pumping rate and resultant greater stress over wider volume of
aquiifer

2.9.3.8 Values of hydraulic conductivity obtained for the competent section of the Dartry
Limestone were extremely low, with a representative value, combining all tests, of

some 0.03 m/d.

2.9.39 For the disaggregated limestone (mantling the sgtfg strata of the valley floor), the
calculated value of hydraulic conduct1v1£>§§ (;g\lated to 3.4 m/d, which is in excess

of 100 times greater than that of the 1@&%@‘}% the competent limestone.

Q@\@O*
294 Relationship between Gro%gﬁiw%ter within the Dartry Limestone and Surface

Watercourses &S $\q

2.94.1 The depth to groundv;@fé r (as recorded in the Site piezometers) shows that the
watercourses upon the flanks of Slieve Rushen exist a significant distance above
the watertable. Thus, these streams cannot accrete flow from groundwater. Nor is
there likely to be significant downward leakage, due to (i) the presence of low
permeability boulder clay mantling the solid strata and (ii) the significant stream-

bed gradients, resulting in relatively rapid stream velocities.

2942 Upon the valley floor, the groundwater flowing within the mechanically
competent sections of the Dartry Limestone is in continuity with, and thus
laterally recharging, the disaggregated limestone and the drift deposits. Under
gravity, there is diffuse seepage from the drift deposits into the Woodford River.

2.9.5 Local Abstractions

2.9.5.1 The abstraction points described below are illustrated upon figure 5.

=
eg BCL Document Reference: BCL/ht/BCNL/009.doc

; i March 2016
A/ Consultant Hydrogeologists Limited Page No. 18 of 3

EPA Export 16-02-2017:02:14:09



Quinn Cement Limited Proposal to use alternative fuels / raw materials
Ballyconnell, County Cavan at the Ballyconnell Cement Plant

2.95.2 The closest private groundwater supply borehole is located at the Kearns’
property at Gortoorlan (approximate grid reference “271 *200), some 325 m to the

southwest of the Site.

2953 The Maguire’s property at Gortoorlan is also served by an abstraction borehole

(grid reference 2706 *1988), this being some 500 m southwest of the Site.
2954 It is understood that these boreholes abstract from the Dartry Limestone.

2.9.5.5 There is borehole located adjacent to the Ballyconnell to Gortoorlan Road, which
is now disused, having historically been operated by Cavan County Council
(CCC) for groundwater abstraction. It is sited at grid reference 2757 1939,

approximately 500 m to the south of the cement works.

2.9.6 Groundwater Quality
&¢
N:
2.9.6.1 The results of baseline groundwater quality sal(;)@ﬁ‘ling are detailed in the following
reports: o@;?@
<O
&

WA
“New Cement Works, chj&‘@ wn, Ballyconnell: Hydrogeological and
&
Hydrological Assessment\éié&@vember 2005), prepared by BCL.
)
S
R
e “Ballyconnell Cemng\Works - Proposal to use Solid Recovered Fuel for the

Cement Plant: H@é}%\geological and Hydrological Assessment” (April 2009).

e “Hydrogeological Assessment Report” (ref: 50453) prepared by Verdé

Environmental Consultants Ltd in January 2015.

e [E Licence No. P0378-02: Annual Environmental Report, 2014 (submitted on
31% March 2015).

2.9.6.2 More recent data, collected on 20™ February 2016, are presented in appendix 2.
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2.9.6.3 The sampling locations include GW-1, BH-02, BH-03, BH-04, BH-05 and P05-6
(figure 5). GW-1 is the main abstraction well for process water; BH-02, BH-03,
BH-04 and BH-05 are peripheral wells, drilled in agreement with the Agency as
part of the study informing the “Hydrogeological Assessment Report” completed
by Verdé under P0378-02 licence conditions; and P05-06 is an upstream location

(replacing BH-01, which has collapsed).

2.9.6.4 As outlined earlier, the laboratory schedule was expanded to include Volatile
Organic Compounds (VOC), Semi Volatile Organic Compounds (SVOC),
Extractable Petroleum Hydrocarbons (EPH), Gasoline Range Organics (GRO),

Alcohols, Acetates and Acetonitrile.

2.9.6.5 The laboratory data have been compared with the relevant standards put forward
in the EPA Document “Parameters of Water Quality: Interpretation and
Standards” (2001); also the Interim Guideline Vca/lues (IGV) as detailed in the
EPA’s “Interim report towards setting \%%é\ﬁne values for the protection of
groundwater in Ireland” (2003); Groug%@ter Regulation Threshold Values under
S.I. 9 0f 2010; and Drinking WaterQ\Rg:gulatlon under S.I. 122 0f2014.

é;\\@@‘

2.9.6.6 The pH results ranged 5. 88 &? F.03. The pH parameter measured in BH-04 (5.88)
was slightly below the lq\\z&Qr threshold value indicated by the IGV and Drinking
Water Standards (Dg@\) The remaining five pH values remained within the

normal range for groundwater.

2.9.6.7 An elevated concentration of dissolved manganese (4,017 pg/l) was reported in
the groundwater sample BH-02, exceeding both IGV and drinking water
standards. BH-03 and BH-05 presented some low concentrations of dissolved
manganese (9 pg/l and 34 pg/l respectively), which did not exceed the relevant
standards. In the remaining two groundwater samples, this parameter was below
the laboratory detection limit. Manganese is naturally occurring in the limestone

bedrock.

2.9.6.8 Dissolved potassium was detected in BH-02 at 18.1 mg/l and BH-05 at 37.9 mg/1.
The remaining four groundwater samples presented concentrations of dissolved

potassium that were below the recommended limit.
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2.9.6.9 The dissolved nickel reading at BH-05 is 23 pg/l, marginally exceeding the IGV
and DWS of 20 pg/l. All other nickel data collected during this round of sampling
(20™ February 2016) and the previous round (August 2014) are in compliance
with the standards.

2.9.6.10  Parameters relating to the Development Proposal include VOC, SVOC, EPH,
GRO, Alcohols, Acetates and Acetonitrile. The baseline data for these parameters

are below the limit of detection.

2.9.6.11  The results for Chemical Oxygen Demand (COD) ranged from 8 mg/I to 67 mg/l.
There is no Emission Limit Value (ELV) for COD on the IE Licence; and there is
no Groundwater Regulation Threshold Value under S.I. 9 o 2010.

2.9.6.12  In the context of the Water Framework Directive, EPA mapping indicates that the

Dartry Limestone Aquifer at Newtown-Ballyconnell is “At risk of not achieving

ood status” éo&
g us”. &
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Ballyconnell, County Cavan at the Ballyconnell Cement Plant
3 SITE ACTIVITIES
3.1 Proposed Development

311 A range of suitable materials are proposed for acceptance at the plant, which can
be summarised as follows:

e Solid Fuels — including Solid Recovered Fuel (SRF), which is currently
authorised for use at the plant, as well as a range of suitable fuels derived from
other sources including:

0 Meat and Bone Meal (MBM);
0 Tyre Derived Fuel (TDF);

0 Biomass Fuels;

O Sludges and Filter Cakes.

e Liquid Fuels — including Secondary L1qu1d®f\§el (SLF), which is a blend of
organic and solvent wastes mixed to a Adqg(‘ﬁled specification, as well as liquid
fuels derived from other sources (e@g Q&v%ste oils).

e Alternative Raw Materials (e. g&n@iﬁs minerals, sludges).

&
\0&00

312 It is also proposed to 1n6<ﬁéé% natural gas and petcoke as additional fuels in the

licence. This is to proxé}gl@ flexibility for any future fossil fuel requirement.

ca

3.2 Handling Requirements for Specific Fuels
3.2.1 Meat and Bone Meal
3.2.1.1 Meat and Bone Meal (MBM) is a dried sterilised material produced in rendering

facilities from animal tissue not used in food production. Only MBM from

Department of Agriculture approved rendering facilities will be accepted at the

cement plant. The MBM will have a low moisture content (<10%) and will be of a

uniform size.

3.2.1.2 Transport to the cement plant will be via enclosed road tankers.
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3.2.1.3 Discharge from the road tanker to the storage silos will be by a pneumatic sealed
system incorporating filtration to control the potential for dust and odour

emissions during the discharge process.

32.14 The material in the storage silo will be fed via an enclosed transport system to the

kiln system for combustion.

3.2.2 Tyre Derived Fuel

3.2.2.1 Tyre Derived Fuel (TDF) will be produced to an agreed specification by

authorised suppliers.

3222 Transport to the cement plant will be via tipper trucks or walking floor trailers,

which will deliver to the fuel storage bunkers.

3223 The TDF will be fed mechanically to the kiln systegy for combustion.

.o R
3.2.3 Liquid Fuels o&g&

3.2.3.1 Liquid Fuels will include Seconcta}i%}‘ﬁquld Fuel (SLF), which is a blend of
organic and solvent wastes mu&@ﬁst%‘ a defined specification, as well as liquid fuels
derived from other sourcego«(ﬁ é\ waste oils).

\
3232 The main source of ﬁ;F is solvents from the pharmaceutical industry. Other

industry sources a1§6 produce a variety of high calorific ingredients, which are

suitable for blending.

3233 Specialist waste management companies collect and blend these ingredients to the

fuel specification for the kiln system.

3234 The SLF will then be delivered by these specialist waste management companies

to the cement plant via enclosed road tankers.

3.2.35 In order to prevent spillages during discharge, the liquid fuels will be discharged

via a closed system to on-site storage tanks.

3.2.3.6 Furthermore, the storage tanks will be located within a bunded compound.
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3.2.3.7 A blanketing gas suppression system will be installed as a fire prevention method.
3.2.3.8 The tanks will be built and installed to the manufacturer’s specification.

3.2.39 Bunding will be in compliance with EPA requirements and bunds will be
regularly inspected. The bunded compound will be integrity-tested as per other

bunds at the plant.

3.2.3.10  The liquid fuels will be pumped from the storage silos to the kiln system via a

closed loop system, so that there is minimal risk of spillage.

3.2.3.11 In the unlikely event of a fuel spillage, a response plan has been proposed as part

of the Emergency Response Procedure for the Site.

3.2.3.12  All areas between the bunded storage compound and the kiln system will be of an
impermeable hardstand construction. &
NS

\(\é

3.2.3.13  The bunded compound will be covered 11{\9%{%% to limit the potential for rainwater
ingression into the bund. This will egﬁ’@s‘é that contaminated water generation is

limited insofar as practicable. zgcﬁg\@ontamlnated water will be disposed of as
SIS

hazardous waste. dﬁi S

& @

3.2.3.14  The storage tanks will be&ﬁtted with a high level alarm to prevent overfilling.

{\
S
3.2.3.15  Spill kits will be available at the plant and all leaks or spills will be cleaned up
immediately.
33 Water Management
331 Water management will continue along the lines of the ongoing procedures at the
Site.
@g BCL Document Reference: BCL/ht/BCNL/009.doc
A_/ [ Consultant Hydrogeologists Limited March 2016

Page No. 24 of 39

EPA Export 16-02-2017:02:14:09



Quinn Cement Limited Proposal to use alternative fuels / raw materials
Ballyconnell, County Cavan at the Ballyconnell Cement Plant

332 The entire Cement Plant Site (10.598 ha) is covered by one catchment area and an
extensive drain network diverts all surface water flow into a settlement tank. This
tank receives (i) water derived from routine wash-down processes and (ii) rain
water. As such, there are not considered to be any harmful or highly toxic

constituents draining into the settlement tank.

333 The silt settlement system comprises a horizontal flow tank of capacity 5,400 m’,
which allows for a two-hour retention time during peak rainfall. This is to ensure
that the suspended solids content of the water is reduced to an acceptable limit (35

mg/l) prior to being discharged into the receiving watercourse.

334 The tank also incorporates a hydrocarbon interceptor (single compartment) with a
volumetric capacity of 305 m’. This is to ensure compliance with the emission

limit for Mineral Oil, which is set at 2 mg/I.

335 The tank is de-sludged when required and typ{eh\i sludge volumes at the time of

de-sludging are estimated at 100 m’. \Q@

o?f’ S
336 The system had an average dlscgﬁgﬁrate of 31 m’/hr in 2014; and 68 m’/hr in
WO @
2015. Ggé“ 3
S
& A*\

337 Discharge from the settle(ﬁ%nt tanks is made via a pipe, which passes beneath the

Ballyconnell- Derryllgx%ad and flows eastwards for some 300 m before reaching
its confluence with the Woodford River. The location of the discharge point for
surface water emissions (SW1) is illustrated upon drawing QC170512; as is the

line of the discharge pipe.

338 Full details of the discharge process, including emission limits and monitoring

regime, are provided in IE Licence No. P0378-02.
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339 The Applicant is proposing to use the water from the settlement tank for the
cement manufacturing process, which would reduce the discharge rate to the
Woodford River. The water from the settlement tanks will be recycled back into
the cement manufacturing process through a proposed Surface Water Recycling
Tank (SWRT), thereby reducing the process water requirements from on-site
boreholes. Furthermore, it is proposed to install a separate Fire Water Retention
Tank (FWRT) with a capacity of 100 m’_In the event of a fire, the water discharge
from the site can be directed to this tank by opening a valve, which directs the
water away from the existing settlement tanks, through a bypass line, to the
proposed FWRT. This proposal will significantly reduce the potential volume of

firewater to be disposed of in the event of a fire or spillage accident on site.

33.10 The protocol for the handling, transfer and storage of incoming waste (section
3.2), which includes measures for the exclusion of rainwater (by erecting roofed
and walled enclosures for the receiving hoppqgs\’f is judged to be an effective

N
means of avoiding problems such as the tion and emission of leachate.
gp

4?@\0\

33.11 It has previously been confirmed tbﬁmere will be no wastewater arising from the
waste incineration process i. eéﬁgs?% will be no wet flue gas treatment for the air
pollution control device; ’b@%ﬂer water treatment and blowdown; no scrubber
liquor; no water from agk‘ﬁquenchmg, and no discharge of water from the cooling

process. S

3312 Containment/controlled drainage is required to prevent the unregulated discharge
of polluted firefighting water/chemicals (or other wastewater) from the
receiving/storage areas. Any contaminated water must be disposed from Site in
accordance with the prevailing legislation. Full details are presented in the
“Firewater Risk Assessment” (ref: 50410) prepared by Verdé Environmental
Consultants Ltd in August 2014.
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4 IMPACT ASSESSMENT & RECOMMENDATIONS FOR MITIGATION
4.1 Background

411 Baseline assessment has facilitated a conceptual understanding of the extant

groundwater and surface water regimes operating within and around the Site. This
understanding has been applied to assess the potential impacts posed by the

Proposed Development upon the water environment.

412 In common with other operations of this type and scale, it is considered that the
Proposed Development has the potential to impact upon the water environment in

the following primary ways:

o Abstraction of groundwater, causing a modification of groundwater levels
and flow rates/direction within the limestone aquifer.

&
o Derogation of existing groundwater and %@face water quality.
o o e
J Modification of existing ﬂoodm&%&ﬁactermﬂcs
413 The foregoing matters are dlSCUS@\' s@parately below.
S s“
&
Q
\
4.2 Potential for Modlﬁcatlggﬁﬁf Groundwater Levels, Flow Rates and Direction
421 There are two abstra&?on boreholes (GW-1 and GW-2), which supply the raw

water requirement (coohng water, process water and dust suppression) for the
cement manufacturing process; and a separate abstraction well for the lorry wash.

The boreholes are installed within the Dartry Limestone Formation.

422 There will be no change in the demand for water; the pre-existing abstraction rate

will be maintained.

423 In terms of groundwater flow direction, the available data indicates that the
disused CCC borehole is located down hydraulic gradient from the New Cement
Works, while the Gortoorlan private sources are located across gradient from the

Site.
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4.3 Potential for Derogation of Existing Groundwater & Surface Water Quality
4.3.1 Overview

43.1.1 Although water is used in cement manufacturing, this process does not involve

any discharge to surface water or groundwater; instead, water vapour is

discharged to the atmosphere in the form of flue gases.
43.1.2 Pre-existing risks to water quality include:

o The discharge of surface water run-off from areas of hardstanding.
o Potential contaminant spillages.

43.1.3 The proposed use of alternative fuels and raw materials at the cement works does

present some additional/new risk to groundwater and surface water quality:

o Risk of accidental runoff from the waste hangling, transfer and storage areas

&
e.g. water from firefighting. & @6&
#8
J There will be no wastewater @%@Q from the waste incineration process.
&\°°Q®‘\
e
4.3.2 Surface Water Runoff O\‘&\\&;\\
<CS
R
43.2.1 All surface water runoff @f‘?sing within the cement works during rainfall events is

directed to a settlena@?t\\ tank (section 3.3). This is to ensure that the suspended
solids content of the water is reduced to an acceptable limit prior to being
discharged into the receiving watercourse. The settlement tank includes flow
balancing capacity (to control the rate of discharge during storm events) and oil

interceptor facilities.

43.2.2 The proposed development does not involve any change in the surface water run-
off pattern at the cement works i.e. no change in the overall size of the rainfall
catchment area; no change in the gradient of the area; and no change in the

percentage of impermeable area.
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43.2.3 The pre-existing drainage infrastructure will receive no input of additional/new
contaminants within the surface water run-off. Therefore, there will be no
reduction in the quality of runoff being discharged off Site. Full details of the
discharge schedule for emissions to surface water are provided in the IE Licence
(Reg. No. P0378-02). This will protect water quality in downstream receptors
(Woodford River) and designated sites, such as Moninea Bog ASSI - SAC
(alongside Drumderg Lough, figure 1).

4.3.3 Spillages

43.3.1 Ammonia and solvents: Appropriate risk assessment is provided in the Verdé
“Hydrogeological Assessment Report”. This will be updated for additional
solvents as and when necessary. All chemicals are stored on bunds assessed every
3 years against EPA guidance “Storage and Transfer of Materials for Scheduled

Activities”, &
N

&

>

4332 The operation of mobile and fixed plan@r&%nts a risk that pollutants may enter
groundwater as a result of hydrocargf@plllage or leakage on Site. Such sources
are identified as fuel, lubrlcatlggog%d hydraulic oils. Experience has demonstrated
that the risk of such a pg&%‘an incident may be minimised by continuing to
adhere to the following m\e@@ﬁres.

O

o A code of pra§ice for the refuelling of machinery is included within the
Environmental Management System and a copy is displayed at the
refuelling point. Such work shall be carried out only by trained personnel
and take place within a surfaced area equipped with surface water
interceptors and bunded tanks.

J Operators check their vehicles on a daily basis and a monthly check is
carried out by the supervisor. Operators will report any defect to ensure that
repairs are undertaken to that vehicle before it enters the working area.

o Sufficient oil sorbant material (3M QOil-Sorb or similar) shall be available on
Site to cope with a loss equal to the total fluid content of the largest item of
plant.

o Following the use of such oil sorbant material, any contaminated materials
shall be disposed from Site in accordance with current tipping legislation.

. Adequate containment is provided for all oils stored on Site; all tanks have
secondary skins or are equipped with bunds to the relevant European
Standards.
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4.3.3.3 The foregoing measures have been incorporated within a fluids handling protocol
that is included here at appendix 3. It is considered that these measures will
provide appropriate mitigation against the potential for derogation of water quality

as a result of hydrocarbon spillage.

4334 Furthermore, any runoff from Site is directed through oil interceptor facilities
prior to discharge off site (section 4.3.2). This will protect water quality in
downstream receptors (Woodford River) and designated sites, such as Moninea

Bog ASSI - SAC (alongside Drumderg Lough, figure 1).

4.3.4 Runoff from the Waste Handling, Transfer and Storage areas

43.4.1 With regard to the transfer and storage of incoming waste: Full details of the

handling requirements for specific fuels are given in section 3.2.

4342 One of the key objectives is the exclusion of ragfvvater (by erecting roofed and
walled enclosures for the receiving hop}{gr&%hlch is judged to be an effective

means of avoiding problems such as t]gp §f81erat10n and emission of leachate.

\Q S
Q Q?‘
4.3.43 Nonetheless, in the event of é)ﬁigﬁghtmg (or accidental mixing of waste with
S

rainwater), contamment/con&@l‘ed drainage is required to prevent the unregulated
discharge of polluted ﬁraﬁ@%tmg water/chemicals (or other wastewater) from the
receiving/storage areq@\
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43.4.4 The Applicant is proposing to use the water from the settlement tank for the
cement manufacturing process, which would reduce the discharge rate to the
Woodford River. The water from the settlement tanks will be recycled back into
the cement manufacturing process through a proposed Surface Water Recycling
Tank (SWRT), thereby reducing the process water requirements from on-site
boreholes. Furthermore, it is proposed to install a separate Fire Water Retention
Tank (FWRT) with a capacity of 100 m’. In the event of a fire, the water
discharge from the site can be directed to this tank by opening a valve, which
directs the water away from the existing settlement tanks, through a bypass line,
to the proposed FWRT. This proposal will significantly reduce the potential
volume of firewater to be disposed of in the event of a fire or spillage accident on
site. Full details are presented in the “Firewater Risk Assessment” (ref: 50410)

prepared by Verdé Environmental Consultants Ltd in August 2014.

43.45 Any contaminated water must be disposed fr@lﬁ Site in accordance with the

prevailing legislation. (@ S

4.3.4.6 This will protect water quality 1r§\i?gﬁlnstream receptors (Woodford River) and
designated sites, such as Mo%‘ﬁog ASSI - SAC (alongside Drumderg Lough,

figure 1). ¢ S
gure 1) < Q&
6\
4.3.4.7 To confirm the efﬁcagf of these measures, it is recommended that the monitoring

schedule be revised to include testing of additional parameters at key locations,
namely: the Discharge Point (SW-1); Woodford River (upstream and downstream
locations); and the peripheral wells Q05-06 and BH-02 to BH-05. This was the
agreed coverage for the Verdé “Hydrogeological Assessment Report” and the

additional monitoring on 20" February 2016.

43.4.8 The additional chemical species should be appropriate to types of fuel being
brought on to the Site. As outlined earlier, the laboratory schedule (appendix 2)
has been expanded to include Volatile Organic Compounds (VOC), Semi Volatile
Organic Compounds (SVOC), Extractable Petroleum Hydrocarbons (EPH),
Gasoline Range Organics (GRO), Alcohols, Acetates and Acetonitrile.
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4.4 Modification of Existing Flooding Characteristics

4.4.1 Flood Risk Posed by the Proposed Development

44.1.1 As described in section 4.3.2, all surface water runoff arising within the cement

works during rainfall events is directed to a settlement tank. The settlement tank
includes flow balancing capacity to control the rate of discharge during storm

events. The maximum permitted rate is 3,000 m*/hr (up to 10,000 m*/day).

4.4.1.2 The proposed development does not involve any change in the surface water run-
off pattern at the cement works. Therefore, the Site operations will not result in
any increased risk of flooding on land and properties downstream/downhill from

the cement works.

4.4.2 Risk of Fluvial Flooding

4.42.1 Maps detailing flood defence assets and wateée\{)urses as well as historic and

predictive flood mapping are published OQ\tge\?)PW and Rivers Agency websites.

s
4422 There is no risk of fluvial flood; \} the Site (allowing for climate change).
5“

Ground elevation upon the closésg%tretch of floodplain equates to circa 50 maOD,
which is 10 m below the @wg:& point on the Site boundary.

\
4.4.3 Risk of Flooding fr&j(gﬁé\ Land
4.43.1 The Proposal Site constitutes a sub-catchment that is largely isolated from runoff

from adjacent lands due to the existing surface water drainage network. Mucklagh
Stream (figure 4) drains the land to the south and west of the Site. The catchment
boundary roughly coincides with the haul road at the southwest boundary of the
cement works. On the land to the north of the Site, the field ditches and roadway
bypass the cement works and discharge directly into Gortawee Stream. Runoff
generation is largely limited to rainfall that is directly incident upon the Proposal

Site itself.

4.43.2 There will be no change in the surface water run-off pattern on the land
uphill/upstream from the cement works; therefore, there will be no increased risk

of floodwater coming on to Site from the hillside overlooking the cement works.
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4.4.4 Risk of Flooding from Groundwater

4.44.1 The depth to groundwater (as recorded in the Site piezometers) shows that the
watercourses upon the flanks of Slieve Rushen exist a significant distance above

the watertable. Thus, these streams cannot accrete flow from groundwater.

4.44.2 There is considered to be no risk of flooding from groundwater at the cement
works.
&
&
Aé\
&S
SO
Q&
P&
e
LR
<<0\ A\\Q)
&
\
S
&
§
N B
BC BCL Document Reference: BCL/ht/BCNL/009.doc
2 Consultant Hydrogeologists Limited March 2016

Page No. 33 of 39

EPA Export 16-02-2017:02:14:09



Quinn Cement Limited Proposal to use alternative fuels / raw materials

Ballyconnell, County Cavan at the Ballyconnell Cement Plant
5 SUMMARY & CONCLUSIONS

5.1 Baseline Study

5.1.1 Quinn Cement Limited is seeking consent for its “Proposal to increase the range

and quantity of alternative fuels and alternative raw materials at the Ballyconnell

Cement Plant”.

512 The Site is located upon the southeast facing aspect of Slieve Rushen Mountain.
Ground elevations within the boundaries of the Site fall from some 110 maOD
upon the north-western boundary to some 60 maOD at the southern and eastern

boundaries.

513 The cement plant is located upon a strip of land (approximately 250 m in width),

which extends across the central part of Site, at an glevation of 80-90 maOD.

é
514 The Woodford River (Shannon-Erne Waf\qp%a&) is some 400 m to the southeast of

the Site, at its closest approach. gﬁ’gﬁ‘ﬁy, the Woodford River drains from
southwest to northeast. Ground @%\@tmn upon the closest stretch of floodplain
equates to circa 50 maOD, &%@h is 10 m below the lowest point on the Site

S
boundary. <<0®\\
\
\,
515 All surface water rlt@%\f arising within the cement works during rainfall events is

piped across to the Woodford River. Before being discharged into the pipe, the
runoff is directed through settlement tanks to ensure that the suspended solids
content of the water is reduced to an acceptable limit. The settlement tanks
include flow balancing capacity (to control the rate of discharge during storm

events) and oil interceptor facilities.

516 With regard to monitoring the risk posed by current operations at the cement
works, the key Water Quality Indicators are listed in Section B.2 “Emissions to
Water” of the IE Licence (Reg. No. P0378-02). Where tested, these were in

compliance with the limits specified in the licence.
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517 Annagh Lough lies some 1.7 km to the southeast of the Site. The cement works

and lough are situated on opposite sides of the Woodford River.
518 There are no other waterbodies within 1 km standoff from the development.

519 With respect to the hydrogeological setting of the cement works, the Dartry
Limestone Formation is classified by the GSI as a regionally important, fissured

bedrock aquifer.

5.1.10 The groundwater flow direction is towards the southeast, declining from 130
maOD at the contact between the Dartry Limestone and the overlying Meenymore
Shales (650 m to the northwest of the Site), down to 50 maOD in the vicinity of
the Ballyconnell-Derrylin Road.

5.1.11 Based upon the available piezometer data, the typical long-term range between

minimum and maximum groundwater levels is betf¥een 2 m and 6.5 m.
S

6\

5.1.12 Values of hydraulic conductivity obtaln&l fé\r the competent section of the Dartry
Limestone were extremely low, Clr{‘s%ﬁB m/d. For the disaggregated limestone

(mantling the solid strata of tgso lley floor), the calculated value of hydraulic

conductivity equated to 3. ég\ﬁi@‘
00
5.1.13 The watercourses upoyaqe flanks of Slieve Rushen exist a significant distance

above the watertabl%’ Thus, these streams cannot accrete flow from groundwater.
Upon the valley floor, there is diffuse seepage from the drift deposits into the
Woodford River.

5.1.14 In terms of abstraction from the Dartry Limestone, aside from the Applicant’s
boreholes, the closest private groundwater supply boreholes are located at the
Kearns property at Gortoorlan (325 m SW of the Site) and the neighbouring
Maguire property (500 m SW of the Site).

5.1.15 There is borehole located adjacent to the Ballyconnell to Gortoorlan Road, which
is now disused, having historically been operated by CCC for groundwater

abstraction. It is approximately 500 m standoff to the south of the cement works.
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5.1.16 Groundwater samples were collected from the monitoring network on 20™
February 2016. They were submitted for laboratory analysis to provide a record of
background concentrations for key parameters relating to the Development

Proposal.

5.1.17 In addition to the Water Quality Indicators given in Section B.2 “Emissions to
Water” of the IE Licence (Reg. No. P0378-02), the analysis schedule was
expanded to include VOC, SVOC, EPH, GRO, Alcohols, Acetates and
Acetonitrile. The baseline data (appendix 2) for these new parameters are below

the limit of detection.

5.1.18 In the context of the Water Framework Directive, EPA mapping indicates that the
Dartry Limestone Aquifer at Newtown-Ballyconnell is “At risk of not achieving

good status”.

&

KS

5.2 Proposed Development (@ Q@

521 It is proposed to improve the sustalrgg }zfty of the cement plant through the use of
an increased range of waste- der&%!* alternative raw materials and fuels with the
long-term aim of dlsplac@ég\\ﬁmost all fossil fuels at the plant (a limited
proportion of fossil fuelsﬁg@ be required during process start-up and for process
opt1mlsat10n/stab1hsatg¢?1) The use of these alternatives will equate to 300,000

tonnes per annum ag’ maximum substitution.

522 With regard to the transfer and storage of incoming waste: Full details of the

handling requirements for specific fuels are given in section 3.2.

523 One of the key objectives is the exclusion of rainwater (by erecting roofed and
walled enclosures for the receiving hoppers), which is judged to be an effective

means of avoiding problems such as the generation and emission of leachate.

524 There will be no wastewater arising from the waste incineration process i.€. there
will be no wet flue gas treatment for the air pollution control device; no boiler
water treatment and blowdown; no scrubber liquor; no water from ash quenching;

and no discharge of water from the cooling process.
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5.3 Impact Assessment
531 There are two abstraction boreholes (GW-1 and GW-2), which supply the raw

water requirement (cooling water, process water and dust suppression) for the
cement manufacturing process; and a separate abstraction well for the lorry wash.

The boreholes are installed within the Dartry Limestone Formation.

532 There will be no change in the demand for water; the pre-existing abstraction rate
will be reduced in the context of the surface water re-use proposal; therefore, the

current status of neighbouring supplies should be protected.

533 The current schedule of monitoring of groundwater level within these boreholes

will be continued to confirm this assessment.

534 The risk of spillages will be minimised by enforcing working procedures that
conform to the Fluids Handing Protocol as de\gribed in this report. Trained

personnel will undertake all re-fuelling an@«?naintenance, following relevant

A.
environmental standards. 055:0(?\0&\
&QZQ\*@

535 In the unlikely event of a hy\\@(%;‘arbon spillage, a contingency plan will be

followed for containing andﬁ{sfy disposing of any contaminant.

<(0\ *'\\0)
S

536 All surface water runoff@rising within the cement works during rainfall events is

directed to settlemegt tanks. This is to ensure that the suspended solids content of
the water is reduced to an acceptable limit prior to being discharged into the
receiving watercourse (Woodford River). The settlement tanks include flow
balancing capacity (to control the rate of discharge during storm events) and oil

interceptor facilities.

537 The proposed development does not involve any change in the surface water run-
off pattern at the cement works i.e. no change in the overall size of the rainfall
catchment area; no change in the gradient of the area; and no change in the

percentage of impermeable area.
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538 The pre-existing drainage infrastructure will receive no input of additional/new
contaminants within the surface water run-off. Therefore, there will be no

reduction in the quality of runoff being discharged off Site.

539 With regard to incoming waste handling, transfer and storage areas: The exclusion
of rainwater (by erecting roofed and walled enclosures for the receiving hoppers)
is judged to be an effective means of avoiding problems such as the generation

and emission of leachate.

53.10 In the event of firefighting (or accidental mixing of waste with rainwater),
containment/controlled drainage is required to prevent the unregulated discharge
of polluted firefighting water/chemicals (or other wastewater) from the
receiving/storage areas. Any contaminated water must be disposed from Site in
accordance with the prevailing legislation.

&.
5311 To confirm the efficacy of these measures, it 1s¢¢ecommended that the monitoring

schedule be revised to include testing g&“@dﬁltmnal parameters at key locations,
namely: the Discharge Point (SW- g@oc@%odford River (upstream and downstream
locations); and the peripheral \@éﬁ@ Q05-06 and BH-02 to BH-05. This was the
agreed coverage for the @%& “Hydrogeological Assessment Report” and the
additional monitoring on g@ﬂ February 2016.

O

53.12 The additional chetfical species should be appropriate to types of fuel being
brought on to the Site. As outlined earlier, the laboratory schedule (appendix 2)
has been expanded to include Volatile Organic Compounds (VOC), Semi Volatile
Organic Compounds (SVOC), Extractable Petroleum Hydrocarbons (EPH),
Gasoline Range Organics (GRO), Alcohols, Acetates and Acetonitrile.

53.13 The implementation of the treatment systems, engineering measures, fluids
handling protocol and monitoring schedule advanced to protect groundwater
quality will, in turn, serve to safeguard the surface water environment and water

supplies.

53.14 This will protect water quality in downstream receptors (Woodford River) and

designated sites, such as Moninea Bog ASSI - SAC (alongside Drumderg Lough).

= -
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53.15 In terms of flood risk, there is no risk of fluvial flooding at the Site (allowing for
climate change). Ground elevation upon the closest stretch of floodplain equates

to circa 50 maOD, which is 10 m below the lowest point on the Site boundary.

53.16 The Proposal Site constitutes a sub-catchment that is largely isolated from runoff
from adjacent lands due to the existing surface water drainage network. There will
be no change in the surface water run-off pattern on the land uphill/upstream from
the cement works; therefore, there will be no increased risk of floodwater coming

on to Site from the hillside overlooking the cement works.

53.17 The depth to groundwater (as recorded in the Site piezometers) shows that the
watercourses upon the flanks of Slieve Rushen exist a significant distance above
the watertable. There is considered to be no risk of flooding from groundwater at

the cement works.

53.18 On the basis of baseline study and subsequgzh% impact assessment, there are
considered to be no over-riding hydrolggﬁ\ﬁ or hydrogeological related reasons
why the Proposed Development sh@ﬁ ot proceed in the manner described by
the Application. This conclusm\rp%@s\lmes that any permission, if granted, should
be conditioned by mz}si%hentatlon and adherence to any relevant
recommendations advance@anhm this report and other such conditions that may

be reasonably 1mposeg§&\)y the Planning Authority.

Henry Lister B.Sc., M.Sc.

Senior Hydrogeologist

BCL Consultant Hydrogeologists Limited
March 2016

=
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Jones Environmental Laboratory

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park

Deeside
CHS 2UA
Quinn Cement Ltd
Scotstown Tel: +44 (0) 1244 833780
Ball 1l
C: (y:z?/:!:’e Fax: +44 (0) 1244 833781
ireland
AL
I:\_\‘—://if
ey
ey
rafy e
am
Attention : Colin Lunney
Date : 8th March, 2016
Your reference : 31705
Our reference : Test Report 16/5506 Batch 1
Location :
Date samples received : 26th Febmary, 2016
Status : Final report
Issue : 1

&

&
Nine samples were received for analysis en 2@th February, 2018 of which nine were scheduted fer an.

aly i5. P e find attached sur Tesi Repeit
which should be read with nctes at the end of the report and should include all sections if repvoduoett\l';le iens and opinions are outsida the
seope of any accreditation, and all results relate only to samples supplied.

S A
All analysis is carried out on as mceived samples and reported on a diy weight basis unjess s@ &Qﬁso Results are not surogate corrected

VS

\
S O
Compiled By: << \\

5
et oéé\

Bruce Lestie
Project Co-ordinator

Please includ e all sections of this report if it is reproduced

QF-PM 3.1.1v16 All selid results are expressed on a dry weight basis unless stated otherwise. lef1l
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Jones Environmental Laboratory

Client Name: Quinn Cement Lid Report : Liquid
Reference: 31705
Locatton:
Contact: Colin Lunney Liquids/products: V=40mi vial, G=glass boltie, P=plastic boltle
JE Job No.: 16/5506 H=HSO,, 2=2nAc, N=Na®H, HN=HNO;
J E Sample No.|  1-3 916 17-24 2532 33-40 41-48 49-56 57-64 6572
sample ID|  sw.1 swe swu Gw-1 eHe2 403 BH04 [ 8110506
Depin Phase see attached nates for al
COC No / misc abbreviations and acronyms
Contalners [V HHN P GV HHMP GIVH IV P Gl HIBIP GlvHEMP Gl vH 1N P 6]V H 8NP 6 v MNP 6l v H i P 6l
Samote Date 20022016 2000272016 20022016 | 2010272016
Bample Type [Sutece waer|urtece Wabs! [Sustoce Watw| wen|aeno w wae
Bateh Numder ' ' 1 ' ' i 1 1 1
1oonor [ ums | Mpne?
Oate of Rucetui | 2620202018 281022018 P
[O1+00r00 AbsTrEum * 7 45 “ <0 <0 <20 <20 <20 <20 <20 uwA  |TMIOPMI
Dissctved Arseme” -3¢ <23 <24 <24 -33 <28 <23 25 <28 upt [TMPMIY
p1ssovad aoron 62 <12 <12 <12 27 <12 <12z 28 <12 <12 ws  [TMIPMI4
issotved Cadmivm” <0$ S <. <0 05 <03% <03 <03 <03 <05 <08 vpr | TMIPMIY|
j01=5aivea Cadaim * 451 o 223 658 401 90 27 649 341 <02 maA TM30PM14
[Totel issotved Chromwm* 253 <15 <15 <15 <t5 <15 <15 24 50 <15 v [TMIOPMIY
[Dissotved Coppe ! <t <t <t < < <7 < < <7 < ugr  |TMzOPMI4|
[Totsl Dissoved ko’ <20 34 340 52 <20 <20 <20 <20 €20 <20 w  [TMRPMIY
joissoived Leaa® <5 < <5 <5 <5 <5 <8 <5 <5 <8 wh  |TM3PMI4
Dissovaa Magnesium 32 27 27 68 130 19 32 55 8.1 <01 moh | TMRPMIY
Dissolved Mangonese * <2 31 30 <2 4017 (] < 2l <2 <« ugd (TM3APM14
D1sscved mercury * <1 <1 <1 <1 <1 <1 < <1 <« <1 - TMXPM14
Dissotved Nicked* <2 < <2 < [} a <2 F] <2 <2 v TM3PM14
oissaven Potassium %1 13 13 08 181 16 04 7.9 08 <01 mor  [TMxPMY
Dissetved Sedium * 1089 &1 72 81 180 9.9 63 %0 ’s <01 mgh  [TM3PMIg
o1s2otved U ¢ < <3 <3 " ‘o wgr  |TMIPMIL
voc TICs ND ND ND HD None  |TMISPMIcY
[Dimetvytiomsmiae (BMF) <100 <100 <100 <100 <100 |TMISSMIO
scetete <100 <100 <100 <100 <100 |TMIseMIg)
Iacetoninia <100 <100 <100 <100 <100 |TMiseMc)
svoc Tics ~NO NO ND ND None  [TMIEPMI0)
Peypbenols <100 <100 <100 <100 <100  |TMIRPMI0
joctytphenals. <100 <100 <100 <100 <100 TMI8PMA0|
<100 100 <100 <100 €100 [TMIEMNI0
EPH (C8.C40)* <10 <10 <10 <10 <10 ugh | TMSPM30
RO (>ca-co) <10 <10 <10 <10 <10 vgr | TM3EPM12)
RO (>c8-Cc12)° <10 <10 <10 <10 <10 vor | TM36PM12)
crRe (>cac12’ <10 <10 <10 <10 <10 vor  [TM3EPM1Z)
Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20f11
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Jones Environmental Laboratory

Client Name:

Quinn Cement Lid

Report : Liqukl

Reference: 31705
Locatton:
Contact: Colin Lunney Liquids/products: V=40mI vial, G=glass bottle, P=plastic hottie
JE Job No.: 16/5506 H=H2SO,, Z=ZnAc, N=Na®H, HN=HNO;
J E Sample No.|  1-3 9-16 17-24 2532 33-40 41-43 4956 57-64 6572
sample ID|  sw.i swe sw-u 6w eHe2 03 BHO4 oo B1405.08
Depitt Phase see attached notes for al
P—— abbreviations and acronyms.
Contalners [VHHH P GIVHHNP GIVH KN P GV H I P GlVHHMP Gl VH KN P Gl VH SN P GV HHN P Gl v H tii P G
Sumple Date | 20022016 2082/2616 20022016 | 200272018
Bample Typ [Sutece waer|Burtece Wabs! [Sustoce Watw| W | aeno w Wae
Bateh Mumber s ' 1 ' ' i 1 1 1
1000.0R | ums ":::“
Oate of Racell | 2620212018 26/022018
NconcisiAcelstes
[Uethyr Ascetiel (Metharof) <300 <$00 <$00 <3500 <500 %00 <400 <500 <500 <800 wp TMePMI)
et Asconel (mimanci) <500 <500 <500 <500 <500 <500 <500 <500 <500 <500 wgh | TMELEMI]
-Propyt Alcoho! (13apropanal) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 wgh | TMeeMIq
r-Preoy Ateohal <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 wh  |TMesPMI
»8utyl Alcohot <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 vt |TMEPMI]
h-Penty? Akcenal <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 ugh TMEIPMI0]
prHexyt Atonol <100 <100 <100 <108 <100 <100 <100 <100 <100 <100 wr  |Meemd
h-Hepty!t Acond <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 wgh | TMENPMI
[Meimyl Acetate <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 ugh TMR&Mld‘
E1hy! Acetate <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 9N
-Propyt Acetate <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 wgr | Tmeaemiof
b Propyt Acetate: <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 wh
h-8uty! Acetate <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 g
lacetona <50 <0 <0 <50 50 <0 <50 <0 wgn  |TMeeMI]
Cyetanaxans <50 <s0 <30 <30 <0 0 <50 <50 ugh  |TmeeMI]
Meshod Ept Ketone (MEK) <2 <2 < < <« <2 @ <« uph
[rerahydretunan <10 <10 <10 <10 <10 <10 <10 <10 wo  |TMEPMI]
[Subhate ¢ 9309 385 194 2158 91 49 237 262 nor TM 388 MO
Cnoniae * 207.2 139 136 “s 206 243 138 C ‘\é‘s «03 meA TM3&PMO
Maogen us s | 006 006 005 <0 03 009 <003 003 003 <003 mot | TM38PMO
p1exaveient Chromiam * 0023 <0006 <0 006 <0 006 <0 005 <0 006 <0 0 M <0 06 <0 006 mph TMILPMO
. O &
[Total ARalirity 88 CaCOd [ 82 82 1% 232 3 dd § 168 202 «1 ingd | ThazsrPMO
cetonitrite <500 <500 <500 <500 <500 xSa\n o\l:\\' <500 <500 <500 <300 ugn | TMB3/PM1D)
9 S
coo (settied) * 123 31 25 [ ] OQ 67 15 8 <7 mon | TMs7/RMO
Electricel Conductivity @25C " 932 181 169 405 25 «[910 331 643 541 <2 usicm | TM76/PMO
pr * 7.75 713 7.3 7.29 7 q‘o 588 &80 685 7.48 <001 pH wnits | TM73/PMe
Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 30f11

All selid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Client Name: Quinn Cement Ltd SVOC Repost ; Liquid
Reterence: 31705
tocation:
Contact: Colin Lunney
JE Job No.: 16/SS08
J € Samote M. ] 916 17-2 2532 3340 e 956 57-54 5512
Bample 10 . o V) Ow.1 [ -4 ) [ 2 oreds 0808
Desih Please ace attached notes for al
COC Mo / sc abbrevistions end ecronyms
Cantalters  [VHHNP GIVHHNP GVH WV PGIVH MNP GIVHHN P GIVHHN P SJVHHN P GIVHMN P VR HN PO
Sample Oale 200272016 | 200272016 | 2010272016 | 201022015 | 20102720 18 | 200212016 | 2010272016 | 20/02/2018
Sample Type  [swuce Wates | Groung Growa wae
Balch Number 1 1 1 1 ] Al 1 T 1 LODN.OR Lol Mathod
Date of Reewpl 1260272016 | 260272015 | 260272016 | 260212015 | 260272015 | 26/02/2015 § 260202016 | 26022016 | 200272016 flo.
jsvoc us
Fhanols
2. Chloropher! * <1 <1 <1 <1 <1 <1 <1 <1 < <1 upy TM 18P
2 Mechvionenc: * <05 @5 <05 <08 <05 <05 <05 @5 <08 <05 oA | TmisPMd
fo- e aohenci s 05 L) <0 <05 <05 «0s <05 <05 s ugh | TMIGEMC
2 4.Dichlorophenot* <«0s s <05 <05 w5 <05 <03 <05 <05 <0s gh | TMIBPMSE
|2 4-Dymetmyiphened <1 Lo <t <1 <1 <1 « L3l <1 <1 upd TM16/°M3C]
[2 4 5.Trctvorophenot " 5 % <0 <04 <03 <0$ <05 05 <08 <08 wh | TMiseuc
[2 4 &.Tacnoraphanal <t <1 <1 <1 <1 <1 =% <f <t <1 N TMIGPMICY
-Chiare-3-methyiohenct <05 Q5 <05 <05 <05 <08 <05 <05 <05 <05 wgh | TmisPmsel
- raeryipnanal <1 <1 <1 1 < <« < R < < ugh | TMIBPI3G
l-Mrgphena <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 ueh T™MI18PM3C
Pentacorophencs <1 <1 <l <1 <1 <1 <1 <1 <1 <t voh TMI6FM3CY
Prence at <1 <« < «1 <1 <1 < «1 <1 w TMIEPNI
PAHs
2-Chaconachthalens <1 b} < <t <1 <1 <1 <1 <1 a upt [ imiseno
o-Methylaapmhatene <1 <1 <1 <t <t i1 «1 £t «t at uph TMI1BPMSC!
blaphhalene * al <1 <t <1 <1 <t <1 <1 < uph TMI18PMSC
Acenspichylene * <05 @5 <05 s <0S <0 05 <0s <0s uwgd [ TMIBPNAC
Acenapnthenc * <1 < <t <1 <1 <1 <1 <1 <1 upt T™MI8PMC
Flvorene ’ <05 @5 <05 s <0s <05 <05 <0s <0S ugh TM16@na3CH
[Prensncheene 0.5 xS <0S @s <085 <05 <05 <05 <05 uat TMI16PM3C|
lAnthracene * <05 L F <05 <05 <03 <05 05 <05 <05 wr | meemd
Frscientiee ¢ 05 @5 <05 @5 <05 <05 <05 <0s <0s wga TMIEPNIC
IPycene * 5 3 <08 <05 H) <0 @8 <08 <05 wh | mismnsch
Benzorelantivacene * <05 05 <05 <05 <03 <03 <05 <05 g;’dl s A [TMIemIa
[Chiysene * 0.5 @5 <05 <05 <0S <05 <5 <05 <0s wt | TMisemcd
jRenzatbritivoranmhene * <1 < «t <t B -t 1 «“ -t é‘ “ upt | TMIEPM3C
[Benze(n)yeans <« <1 < “ “ « < <t “ é,{\ <« uoh | TMISEMIC
hodeno(123cawrrene <1 <1 < <t < < < < < 3 <t gt [TMiemsoc)
<GS «s <« 05 <05 <05 <0s <5 <05 O °A§ <05 QA TMI18P M|
Benzogniiperyiens ® 0S5 <s s <05 DS D8 <05 <0 C‘\du <05 wA | TmIemmg
Phthalates
[Bis(2.etPry@roxyl) phihalate <5 <5 <5 S S <5 <5 3 é> <5 <5 v TM 16 M3CH
ouooenzyt pRhsisle < <t <t <t <t < <1 0( Q\« <t <t gt [TMIEPMC
[04-n huty! phehatate <18 <14 <13 <13 1.3 <13 <1 Q é}c <15 <t.$ g TM1PMSC|
Oi-n-@cty phinaiata t «t “t = «t | Misemscl
Oreity! pNehatste © <1 < <1 « <1 vt TM16PM3CY
pimeth! prehaiste “ <1 1 a 1 vgh TMI6PMC
Please include all sections of this report if it is reproduced
QF-PM3.13vi1 All selid results are expressed on a dry weight basis unless stated otherwise. 4o0f11
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Jones Environmental Laboratory

Client Name: Quinn Cement Lid SVOC Repost ; Liquid
Reterence: 31705
tocation:
Contact: Colin Lunney
JE Job No.: 16/SS08
J € Samole Mo, 2 916 17-2 2532 3340 e 56 $7-64 5972
Jampls 10 L2 o LY ow.1 oz L2 Lo oo o808
Desih Please see aitached notes for al
COC MO ! misc 3bbreviations end esronyms
Containers  [VHHMPGIVHHNP GJVH WV PGV H MNP GIVHHN PGV HHN P SV HHN P GIVHMN P GV H MNP G
Sample Date  |20002/2016 | 200272016 | 200272015 | 2010272015 | 200272015 | 20002720 16 | 2000212018 | 201022016 | 201022016
Sample Type [swuce Wates | Groung wae
Baich Number 1 1 1 1 1 1 1 ' 1 e e Memod
Date of Recoipt  |2602/2016 | 260272016 | 260272016 | 26022015 | 26272016 | 26/02/2015 § 2610212018 | 26022018 | 29022016 e,
jsvoc us
Othsr SVOCs
1 2.Dichlerobenzens * <1 <1 <« <« < <1 <1 <1 <1 <1 upt TM 18P
1.2 & TieNorodenzane ” = “t <1 <1 “1 <1 <t <1 1 =t ut TM16PMSCY
1 3-Dicniorobenzens * “ <t <1 <t <1 “ « <1 b < vt | TMIGPMSG
1 6-Dichlorobenzene * < <« <1 <t “ < <1 < «f <1 ot TM18PMSC
f2-tearcenitine <1 <t <1 <1 <t 1 =t « < <1 Wl | TMIEPMIC
P 4-Dindtrotoluene * 03 @$ ©s <0% T 0% <05 DS <05 <0.% A TMI18PMIC|
|2 6. Onaroroiuens < <t < <1 <« ] 1 <t <t “« ver  [T™iapnsed
5. Neroarsdine <t <1 <1 <t <t <1 <1 < <1 <t WA | TMIGPMSC
4. Bronwopheny phomylether ' <1 <1 <1 <t <t <1 <1 a < a ugh TMIBPIISC
j--Chioroanviine <1 <1 <1 <1 <1 <1 <1 <1 <t w1 (7] TMI18PM3C
4-Ciorophanylpherylether * <1 <1 <1 <t <t <1 <t <1 <1 <« vot MG rasc
j-Nwcanane <0S <0S <05 <«0s <«0s @S <5 <0 S <«0s s uon TMIEPAC]
frzovenzene” <05 Q5 <05 <05 <05 0.5 <05 05 <05 <05 wgh | TMIGPM3G
Jo1312- chiorosthoxyimethens * s @5 s <05 05 «0S <053 <05 <0s <0s WA | TMIEPMSC
IBis(2.chiaroetrpelher * <1 <1 <1 <t <t ] 1 <1 at «t ot TM16PM3C
fearsazon <05 05 <05 <05 <05 <05 <05 <05 <05 <05 wgh | TMIEPMST
Pibenzotoen’ <05 s «s <«s s s <05 <05 <03 <05 wA | TMIEPNSC
U <1 <1 <1 <t <t <1 <1 <1 <1 <1 ot TMI8PMC|
hoxocorobuediens * <1 <t < <t < < <1 < ] « ugt | TMI6@MIC
ptaxacriorocycicoencadiens <1 <t <1 <« <1 < < < <1 < ugh | TmiemNe
exachicronthans * <1 < <1 <t <1 < <t <1 <« o ogt | TMIEPMIC
Jsconorone ¢ <05 s <05 <05 <05 <05 <05 <05 <05 <05 wA | TMI6ENSC
pi-nitresecin-prepyts mine 0.5 95 0% <08 <0$ ugh TMI8PM3C
Pitrcoenzene” Ll <1 <1 <t <1 ogh [ TMIBPMIC
sumees Recovery 2 Fluwogmmt (%] 7 82 78 82 LY TMIBPNC]
[hrepite Resovery p-Tephearhata 90 L3 87 L] 8s ~ TM18PM3C
&
S
Please include all sections of this report if it is reproduced
QF-PM3.1.3vi1 All selid results are expressed on a dry weight basis unless stated otherwise, Sof11
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Jones Environmental aboratory

Client Name: Quinn Cement Ltd VOC Repott : Liquid
Reference: 31705
Location:
Contact: Colin Lunney
JE Job No.: 16/5506
J E Sampe No e 1724 2532 3340 =T 49.56 57-6¢ 6572
Sample 1D e WO WU L o402 o0y L meos mios
Oepth Piease see attached fotes foc 80
€OC No / misc sbbrevietons and acronyins
Containers  |VHHNPG|VHHNPG|VHHN PGIVHHNP G|VHHNPGIVHHN PGIVHHNPGlVHHRP GIVH HIP G
Sampie Date | 200272016 | 200272016 2000212016 2000212016 200212016
Sample Type Sutece Wetw| Greund wae
Batch Number 1 1 1 ' 1 1 t 1 1 | oAl Method
Date of Receinl 260212016 26022016 2600212016 No.
hoC us
[DieNorodhsotometinng <2 «Q «Q Q «Q Q «Q «Q «Q L] -] TMISPMIQ
[Mechyl Tertimy Butyl Ether * <01 @1 <01 <01 <01 <01 <01 <01 <01 <0.1 ugA TM151 PMI
IChioromeihens * <3 < < 3 <3 <3 <3 < <3 <3 w TMISEMI10f
imA Qronde * <0.1 01 <01 <01 <01 <01 <0.1 <01 <0.1 <01 wh  [TMISPMIC
|eromemetrans < « <) ay <1 <t 1 <) « « wd | TMISEMIC
iChioroethene * -3 <3 <3 <3 < <3 <3 <3 <3 3 uwt TM15: PM1
Triehioromuotomethane * <3 <3 <3 < <3 < <3 < < < wr  |TMIsPMI
1.1.Dichloroethene (1.1 DCE)* <3 <3 <3 < <3 <3 < < < <3 vt |TMISPMIC
[Dichioromelnane (DCM)* <3 < < <3 <3 <3 < <3 a <3 wt | TMISPMIG
krans.1.2.0ictioroethene <3 < <3 < < a ) a A < ur  |TMISIoMY
1.1-Dichloroethane * «3 <3 <3 <3 < < <3 < < <3 vot | TMISPMIC
c15-1-2.Dictioroethene ” <3 B <3 <3 <3 <3 <3 < < <3 vt |TMIsiPM
[2.2-Diehioropr opane <1 <3 <1 <1 <1 <1 1 <1 =1 <t uon TMISPMIC
Bromochiotomethane ! <2 <2 <2 <2 <2 <2 2 <2 <2 <2 wt  [TMISPMI
[CNororom * <2 < <2 <2 <2 <2 2 <2 <2 <2 ot TM15i PMI(
1.1.1-Trichloroethane * <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 vt [ TMISIPMI
1.1-Dichoropropene * <3 <3 <3 <3 <3 <3 << <3 <3 <3 wt TM15s PMIC
[Corbon tetrachioniae * <2 <2 <2 <2 < <2 <2 < < <2 uwt [ TMISPMIC
1.2.Dic hloroethane * <2 <2 <2 <2 <2 <2 < <2 <2 <2 upt TMISPMIC
Jeenzane * <05 s <05 <05 <05 <05 <05 <05 <05 <05 wgh | TMISPMIC
Jreietiocoetnene (TCEY* <3 ) < <3 <3 <3 < < < <3 vt |TMISEMIO
1. 20ichiorogcopane * <2 < <2 <2 <2 <2 < <2 <2 <2 vt |TMISIPMI
orbromometnane * <3 a <3 <3 <3 <3 < <3 < <3 uh TM1SPMI(
Bromodichioromethane * <2 <2 <2 <2 <2 <2 < <2 vt |TMISIPMI
is-1.3-DicNosopropene <2 ) < < < < <2 @’q wpt  [TMISPMIA
Towene * <5 <5 <5 <5 <5 <5 <$ <5 ot TMISPMI
cans-1-3.0lctdoropropene <2 <2 < <2 <2 <2 <2 <2 vo TMISPMIC
1.1.2-Trichlorosthane ¢ <2 2 2 <2 <2 <2 2 <2 wh  [TMISPMIO)
Tetrachuorocthene (PCE)” <3 <3 <3 <3 <3 <3 a <3 uwt MM
1.3-DicNorogeopane <2 <2 <2 <2 <2 <2 2 < uwt TM15 PMI)
Ibromochiaromethane * <2 £~ <2 <2 <2 <2 < < upt TM15PMI10|
1.2-ibromoethane * <2 <2 <2 <2 <2 <2 2 <2 vt |TMISPMI
[Chiorobenzene * <2 <2 <2 <2 <2 <2 <2 <2 u? TM15: PM1
1.1.1.2.Tetrachlorocthane * <2 <2 <2 <2 <2 <2 < <2 ot |TMIsPMI0
Ettytbenzene * <05 95 <0.5 <0s <05 <08 <0 sQ\‘ <05 vga | TMIS PMI
pn. Xysene * <1 « <t <t <1 <t . & <1 upt TM15: PMIL
o-Xytene * <05 EX3 <05 <05 <05 <05 PO (\é <08 vt [TMIsPMI
[Styrene <2 <2 <2 < < <@ d" <2 vyt |tmisiPmn
Bromarorm * <2 <2 <2 <2 < . \Qz <2 < <2 upt TM13PM10]
psopropyibenzene * <3 a <3 <3 < \\ % o\\ a < < <3 wt  [TMIS 9u|4
1.1.2.2.Tetrachiocoethene < u -. <« w O« @ < <t <t vt |tmisiemig)
8romabsnzens * <2 <? < §\ ] <2 b <2 wr  [tMmisemif
1.2.3 Triehiosopropane * < i) <3 a < <3 <3 vt | TMIsPMI0]
IPropylbenzenc =3 < <3 < <3 <3 <3 uoh ™15 PM10)
[2.Chioratoxene * <3 <3 <3 a < <3 <3 uwt TMISPMA10)
.3.5-TnmethyDenzene * <3 < <3 a <3 <3 <3 upt TMISPM10)
4. Criorotonene * <3 < <3 < <3 <3 <3 ! TM151 PMI1
frent-Butyberzene * -3 <3 <3 < <3 <3 <3 ud [ TMISPMI0
1.2.4-TrimethyDenzens * <3 <3 <3 < <3 <3 <3 [ TM15: PML
ec-BuyDenzens <3 < <3 < <3 <3 <3 uot TMISPM10
4-150ps opyRoluene * <3 <3 <3 < <3 <3 <3 vt |TMISIPMIE
1.3-Dichlorobenzene * <3 <3 <3 <3 <3 <3 <3 wt  [TMISIPML
1.4-Dichlorobenzenc * <3 < < ) <3 < <3 ugt | TMISPMI0)
I Butybenzene * <3 <3 <3 <3 <3 <3 <3 wt  [TMISiPMY
1.2-Di¢hlorobonzeno * =3 < <3 <3 <3 <3 <3 upt TM15 PMI1
1.2-D6¢0M0. 3-Chioropropane <2 <2 < <2 <2 <2 <2 <2 <2 <2 ugh | TMISPII0
.2.4-Tnedorobenzene < < a < <3 <3 <3 <3 <3 <3 upt  [TMIS @M
b exachiocobutediene < < a < < < <3 < <3 <3 w1 |TMISEIIQ
Naptthalene <2 <2 <2 < <2 <2 <2 <2 <2 <2 ugh  [TMISPMIO
1.2.3-Tachlorobenzene < < < < <3 <3 < < < <3 uph [ TMIS PMI
[Suri 0galcResovery Tolone 08 105 104 105 103 103 102 103 102 101 <0 % TM15PM10
110t Roc Oy 4 81000913900 100 58 100 99 99 99 99 98 98 <0 S TMISPIA10)
Please include all sections of this repert if it is reproduced
QF-PM 3.2.4v11 All solid results are expressed on a dry weight basis unless stated otherwise. 6of 11
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Jones Environmental Laboratory

Notification of Deviating Samples

Client Name: Quinn Cement Ltd Matrix : Liquid
Reference: 31705
Location:
Contact: Colin Lunney

JE s

Job Batch Sample 10 Depth o EN:Mpio Analysis Reason

No. 2
16/5506 1 Liquid Sampies were recerved at a temperatute sbove 9'C

&
<&
3
\\0
N
oA
&5
QO o, \&
NN
R
O @
&N
AR
NS
O
5
O
&
S
&

Please note that only samples that are deviating are mentioned in this report.

If no samples are listed it is because none were deviating.

Only analyses which are accredited are recorded as deviating if set criteria are not met.

QF-PM3.1.11v3

Please includeall sections of this report if it is reproduced

70f 11
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

JE Job No.: 1€/5508

SOILS

Please note we are only MCERTS accredited (UK s0ils only) for sand, loam and clay and any ether malrix is oulside our scope of accreditation,

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company
Where appropriate please make sure that our detection limits are sutable for your needs. If they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C z5°C.

Where Mineral Oil or Fats, Qils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 * ACMs in buildings
listed in order of ease of fibre release.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to O

WATERS

Please note we are not a UK Drinking Water Inspectorate (DWi) Approved Laboratory

1SO17025 (UKAS) accreditation applies to surface water and groundwater and one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples

Where Mineral Oil or Fats, Qils and Grease is quoted, this refers to Total Aliphatics C10-C40 \}&
\{\

DEVIATING SAMPLES (’)\

— N |
Samples must be received in a condition appropriate to the requested analyses. All samples@o& e submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested %& this is not the case you will be informed and
S

any test results that may be compromised highlighted on your deviating samples report QO
O
SURROGATES AN
)
Surrogate compounds are added during the preparation process to monitor r:?é@s@?ana\ytes‘ However low recovery in sQils is often due to peat,
clay er other erganic rich matrices. For waters this can be due te exidant rfactants, erganic rich sediments er remediatien fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 1.§B . en surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix eﬂeo((QeQ}s are not surrogate corrected
o
&
DILUTIONS 3

A dilution suffix indicates a dilution has been performed and(t)é\reponed result takes this into account. No further calculation is required

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation

Plegseinclude all sections of this report if it is reproduced
QF-PM31.9v32 All solid results are expressed on a dry weight basis unless stated otherwise. 8of 11
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JE Job No.:

16/5506

ABBREVIATIONS and ACRONYMS USED

# 1ISO17025 (UKAS) accredited - UK.
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs)
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.
. Analysis subcontracted to a Jones Environmental approved laboratory.
AD Samples are dried at 35°C #5°C
co Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range

QF-PM 3.1.9v32

Plesse include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.

9of11
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Jones Environmental Laboratory

Method Code Appendix

JE JobNo:  16/5506
A
Prep Method 150 | Mcerts oﬂ':‘s";"""“' Reported on
Test Method No Oescription No (it Oescription 17028 | (UK sods p AR);B.}::G diy weight
appicpnite) UKAS) | odly) basis
(AD)
Modifked USEPA 80158 mathod for 1he delermination of solvert Exiraciatde Petroleum
TMS Hydrocarbons (EPH) with carbon bandng wilhin Lhe range C8.C40 GC.FID PM30 Water semples are eatracted with sobved using & Magnetic stirer to create & vortex Yes
Tilts Modified USEPA 8260 Quantzatve Defemiration of Volatile Organic Comoounds e Modfied US EPA method 5021 Preparation of soixd and 4qWd samples for GC
IVOCs) by Headspace GC-MS headspace analysis
s, Modified USEPA 8260 Ouant¢nbve Deteimination of Volatde Crgasic Compounds. Ao Modfied US EPA ineihod 5021, Preporstion of s0bd and 3qud sampies for GC ¥
\VOCs) by Headspace GC-MS. ma@e anaiysis. b
Modified USEPA 8270 O o Semi-Vi Orpanic k \
THIS |SVOCs) by GEMS \{mo AC Water samDies are extiacted wih soiverd wstng & mapnetic stirer to creste & vortex
Modified USEPA 8270. o Semi-Vollile Otganic com O
TMIG tsdoey o "“‘g?&s\mno Water 58inples are oxtracied wilh solvend Using 8 meptietic stirer 10 crete 8 voxtox Yes
K 9‘0‘
TM30 Delemmination of Trace Metsl elemenis by ICP-QES (Inductivaly Cowls I PMIC Analysis of watera 81d leachatcs 1of metals by ICP OES Samples are fikered for
Optical Emission Spectromelry) Modfied US EPA Method 200 7 Q & dissohed metals and acistied If required
a&‘é S
™I Deternination of Trace Metal elements by ICP-OES ( ied Plasma - PMIL Annltysis of waters and leactntes for metals By ICP OES. Samoles are fitered for Yes
Optical Emission Spoctrometry) Modfied US EPA& * dissoived motels and acidfied If reQured
™6 Modified US EPA method 801$8. Determination ﬁnmk’- Range Organics (GRO) in M2 Modfied US EPA melhod $021 Preparation of sobd and $Qud samples for GC Yes
1he catbon chain @nge of C4.12 by headspacy GE-FID hoedspace snatysls
Soluble ton analysis using (e Ther uskem Pholometric Automatic Analyser
™ PM L tion d ¥
3 Modified US EPA methods 325.2. 375.4. 365 2, 353 1, 354.1 © O eRty e
Modficd US EPA Metiod 4104 Clomical Oxygen Demand ts determined by hot .
TMS? digestion with and meevured PMO Mo praparstion Is required Yes
QF-PM 3,1.10v14 Please include all sections of this report if it is reproduced 10 of 11
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Jones Environmental Laboratory

Method Code Appendix

JE JobNo:  16/5506
Prep Metiod is0 | Mcerts o:":";’“"’“‘ Repoted an
Test Method No Oescription No {if Oescription 17025 | (UK sods p m‘) ;“M’d dry weight
appicpnzie) {UKAS) | odly) Oed basis
(AD)
Modiled US EPA methods 150 1 and 90450 Determinaiion of pH by Metrohm
™73 o sumated Probe analyser PMO No preparation Is (eQqred Yes
Moded US EPA method 310 1. Oetermiration of As@inty by Mebrohm automated
T™7S Tiiration analysor PMO No preparation Is fequred Yes
Modilied US EPA method 1201 Determinalion of Specific Conductence dy Melcohn
T™M76 autometad probe anatyser PMO No pv:pw:kw is reqQured Yes
T™EY Moddied USEPA meihod 8260 Defermination of Axomols. Acctates. Ascione, Fuel PMI0 ‘&odﬂeu US EPA meihod $021 Prepamiion of sohd end $qud sampies for GC
o THF ang € by GC-MS %C hesdspace analysis.
NXS
S
O {&
S
ROA
§ &
KO
. >
NS
L
N
O
&
&
&
QF-PM 3,1.10v14 Please include all sections of this report if it is reproduced 110f11
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BCL Document Reference: BCL/htl/BCNL/009.doc

Quinn Cement Limited

BALLYCONNELL CEMENT PLANT

Ballyconnell, County Cavan

Proposal to use alternative fuels / raw materials at the Cement Plant
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&

Hydrczggg@oléﬁical and Hydrological Assessment
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APPENDIX I
Fluids Handling Protocol
UB Technology Centre
@C ) ) ) Wolverhampton Science Park, Wolverhampton, WV10 9RU
AL Consultant Hydrogeologists Limited Tel: 01902 824111, Fax: 01902 824112

email: info@bclhydro.co.uk www: http://www.bclhydro.co.uk

Company Registration Number: 4043373
Registered in England & Wales. Registered Office: 33 Wolverhampton Road, Cannock.
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Introduction
Inappropriate storage and handling of fuels and oils can result in contamination of ground, groundwater
and surface water.

This procedure covers:

Bulk storage of fuels and oils, including waste oil
Filling of bulk storage tanks

Storage and handling of drums

Refuelling operations

Procedure for emptying bunded areas

Fuel and oil spills

Bulk storage of fuels and oils, including waste oil

1. All fuels and oils in bulk shall be kept in bunded storage, the location of which shall be identified on a
site plan.

2. The walls and floor of storage bunds must be impervious to oil.

3. Tank filling points shall be inside the bunded area.

4. Delivery lines shall be overhead or, if underground, sleeved.

5. Delivery nozzles shall be stored inside the bund and locked when not in use.

6. Bund drain valves, where fitted, shall be designed so that they can only be removed by key or hand
held tool, except when emptying the bund under controlled conditions.

7. All bulk storage tanks shall be appropriately labelled with contents\sﬁnd capacity.

8. Spill kits shall be provided close to hand. §

9. Bunded areas shall be checked weekly for build up of oiresidues, rainwater or debris.

10. The inside of the bund shall have a line painted to @e@g@ when 10% of the capacity has been filled

by rainwater etc. Q \

y &
N (\é‘

Filling of bulk storage tanks ?? &

1. A member of site staff must supervise a@dﬁc&?ﬂllmg operations.

2. Storage tank levels must be checked to @uge spare capacity before starting filling operations.

3. Check delivery hoses and hose con nnedtions for leaks.

4. Report spillages and leaks and clegh them up promptly, disposing of waste correctly according to the
requirements of prevailing regulatioch(s).

Storage and handling of drums

1. All drums and containers used for the storage of fuels and oils, including waste oil, shall be
appropriately labelled and kept in designated areas identified on a site plan. This will include temporary
storage areas.

2. All drums or containers will be kept in bunded storage or on bund trays. This will include temporary
storage.

3. Where drum taps are fitted these should be secure. The tap should be positioned over a bund tray to
collect drips and spillage.

4. No drum shall be stored in the open without a drum cap fitted.

5. Drums shall be secured when moving them about the site.

6. Report spillages and leaks and clean them up promptly.

7. Spill kits shall be provided.

8. Drum storage areas shall be checked weekly for evidence of poor practice.

EPA Export 16-02-2017:02:14:10



Refuelling operations

1. The person refuelling the vehicle must be present throughout the entire refuelling operation.

2. Check vehicle fuel tank level before starting refuelling operations to gauge how much fuel is required.
3. Check delivery hose from the pump / tank to the nozzle for leaks.

4. All delivery nozzles shall be fitted with an automatic cut-out to prevent over-filling.

5. Ensure delivery nozzle is held upright when moving between storage tank and vehicle.

6. Operatives should be prepared to react to any gas oil splashing out whilst re-fuelling.

7. Fuel delivery nozzles shall be locked or similarly disabled when not in use.

8. Report spillages and leaks and clean them up promptly.

Procedure for emptying bunded areas

1. Authority of site management is required before emptying a bund.

2. Details of bund emptying shall be recorded and maintained on site.

3. If the contents of the bund include floating oil then the water underneath this oil should be carefully
pumped out. The remaining oil coated water should be collected and disposed of through a licensed
contractor.

4. The reason for bund contamination shall be investigated.

Fuel and oil spills

1. Any spillage that cannot be cleaned up promptly with a rag or use of a shovel-full of absorbent
material must be reported to the site manager or his designated deputy who will co-ordinate the
response and investigate the cause.

2. Spills to ground shall be absorbed and prevented from spreading & using absorbent materials such
as sand, fines, absorbent mats, paper or cloth. 6&@\

3. Halt the movement of fuel or oil towards a watercourse Qg&c@hting a barrier in front of it by sand
bagging, deployment of absorbent boom or use of 3mnlg@? fifler dust.
4. If oil enters a watercourse, prevent it spreading bﬁp‘féying an absorbent boom.

5. If spilt oil or fuel leaves the site the Site Manager pitist inform the regulatory authorities.

6. Contaminated materials from clean-up showggé\put in an appropriately labelled container and
disposed of through a licensed contractor{( @‘ﬁ\@mith regulatory requirements.

R
&)
&

&

S
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