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INTRODUCTION

6.1 SLR Consulting Limited (SLR) has been appointed by Roadstone Wood Ltd. to
prepare a hydrological and hydrogeological impact assessment for the
proposed backfilling and restoration of a limestone quarry at Huntstown, County
Dublin using imported inert soil and stone.

6.2  This report presents information on the local hydrology and hydrogeology of the
application site and surrounding area (up to 5km radius around the site
boundary) and identifies potential hydrological and hydrogeological impacts
which are likely to arise from the proposed development.

6.3  Unmitigated impacts, assuming that no mitigation is in place, are considered for
the initial assessment, before discussing appropriate mitigation measures and
reassessing the potential impacts.

Background

6.4  There are currently separate three quarry vo}d%&at the Huntstown Quarry
complex, at which limestone has been, or %oﬁinues to be extracted. Two of
these void areas, known as the Nogﬁﬁj\@uarry and Central Quarry have
essentially been extracted to their sthaximum extent, due to constraints

imposed by their geometry and/org@:&%gy. One void area, known as the south

quarry, is still being actively worked, ¢
Q)
. & .
6.5 It is proposed to restore t rth Quarry to its original ground level over an

extended time period us{%' ported inert fill, principally soil and stones. The
proposal to restore the quéity in this fashion is technically classified as recovery
of waste through depgsition on land. The large volume of imported inert soil
and stone required & complete this task requires a Waste Licence Application
to be submitted ¥ the Environmental Protection Agency, together with a
supporting Environmental impact Statement.

6.6  This Chapter of the EIS presents an assessment of the environmental impact of
the restoration of the site using inert soil and stones on the hydrogeological and
hydrological environment.  Further information on the waste types and
proposed waste recovery facility is provided in Chapter 2 of this report.

Scope of Work

6.7  This chapter identifies the local hydrological and hydrogeological environment
based on available information in the vicinity of the site. A qualitative
assessment has been undertaken of the potential impacts on this environment
arising from backfilling of the limestone quarry using imported inert materials.

6.8  The assessment considers the proposed phasing of the infilling, the waste types
and any proposals for water management at the site. The methodology of the
assessment is described later in this chapter.
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Sources of Information

6.9  The following sources of information have been consulted in order to investigate
the hydrogeology and hydrology of the area surrounding the application site:

e The Environmental Protection Agency for Ireland website (www.epa.ie) for
maps and environmental information;

e Geological Survey of Ireland website (www.gsi.ie);

e Geology of Meath, Sheet 13 (1999), and Geology of Kildare-Wicklow
(1994) 1:100,000 scale, Geological Survey of Ireland

e Groundwater Protection Schemes. Department of the Environment and
Local Government, Environmental Protection Agency, and Geological
Survey of Ireland, 1999.

e Water Maps, Water Framework Directive online  mapping
(www.widireland.ie)

Contributors

6.10 This study of surface water and groundwater Waséuﬁdertaken and prepared by:

e  Oliver Higgins MSc., Senior Hydroge%o%\@SLR Consulting Ireland
&
RECEIVING ENVIRONMENT oéj&&o

S

&
Available Information : Soil @@ﬁ&beology
F

R
6.11 A detailed description of@dﬁéi@\cal and regional soil, subsoil and bedrock geology
is provided in Section 5. &6% mmary is provided below:
O

Soils and Subsoils &

6.12 The EnvironmentaPProtection Agency (EPA) website publishes soils and subsoils
maps created by the Spatial Analysis Unit, Teagasc in collaboration with the
Geological Survey of Ireland. These maps indicate that the application site at
Huntstown and the surrounding area is typically underlain by deep well drained
mineral soils. These soils are derived from the underlying glacial till which
extends across the North Dublin region. The glacial till is derived from limestone
parent material (refer to Figures 5-1 and 5-2 in Chapter 5 of this report).

Solid Geology

6.13 The superficial deposits at the site and surrounding area are underlain by
bedrock of several lower Carboniferous Formations (refer to Figures 5-3 and 5-4
in Chapter 5 of this report). Regional geological maps indicate that there are four
bedrock formations recorded across the Huntstown Quarry complex. These are:

. The Boston Hill Formation: described as a rather uniform, thick
successions of nodular diffusely bedded, argillaceous fossiliferous
limestones (and their dolomitised equivalents) and subordinate thin
shales. Improved understanding of local structural geology means that
this formation is now recognised as part of the Malahide Formation.

. The Waulsortian Limestone is described as mainly pale grey biomicrite.

Huntstown Waste Licence Application 6-2 SLR Consulting Ireland
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. The Tober Colleen formation described as very gradationally-
interbedded calcareous mudstone and very argillaceous micrite. It
overlies, and fills in the gaps between depressions of the Waulsortian

Limestones.

. The Malahide Formation: at its top, is described as a fossiliferous
limestone and shale with some oolites and sandstone, biomicrites and
biosparites.

Local Geology

6.14 Six groundwater monitoring wells (designated GW01 — GWO06) were installed
across the Huntstown Quarry complex in July 2010. The locations of these
monitoring wells are shown in Figure 6-1. The well construction records are
presented in Appendix 6-1.

6.15 The monitoring wells were constructed using rotary percussion drilling
techniques, and therefore only general descriptions were obtained of bedrock
encountered. Where not affected by quarrying activities, the depth to bedrock
across the quarry complex ranges from 1.9m to 13m. The boreholes were
drilled to a final depth of between 49m and SOQ%n Groundwater monitoring
piezometers were installed so that specific resg se zones could be isolated
from other water ingress.

QY @

Available Information : Hydrogeo‘go}?

Aquifer Characteristics and Gr@&g@/ater Vulnerability

6.16 The site is located within th @@‘I\n Groundwater Body (GWB), which extends
from Kilcock in the west T@Q@ Dublin coastline, and from the foothills of the
Dublin mountains in the §’ob¢’}| to Dublin Airport in the North. There are no major
abstractions for groun@fdater supply from the Dublin GWB. The source
protection area for @“ wellfield at Dunboyne extends marginally into the
groundwater body JFhe source protection zone for this wellfield is 8.5 km from
the Huntstown Quarry complex. Huntstown Quarry itself represents probably
the largest groundwater abstraction from the Dublin GWB.

6.17 The bedrock geology of the Huntstown area is complex. It has however been
extensively studied and is the subject of published research, summarised in
Section 5 of this report. The predominant bedrock at Huntstown is limestone,
grouped into the Waulsortian, Malahide (Boston Hill) and Tober Colleen
Formations, as previously described. As is typical of Irish bedrock, groundwater
flow through these formations is controlled by secondary fissure permeability.
The bulk permeability of the formations are relatively high, with groundwater
storage and movement mainly constrained to the upper weathered horizons of
each unit and to discontinuities (such as such as joints, fractures and faults).

6.18 Bedrock aquifer maps published on the GSI website indicate that the Huntstown
Quarry complex straddles bedrock formations which are generally considered to
be locally important karstified aquifers. Of the three bedrock formations
exposed at Huntstown, both the Waulsortian and Malahide (Boston Hill)
Formations are considered to be locally important aquifers, while the Tober
Colleen Formation is considered to be a poor aquifer. An extract of the bedrock
aquifer map is presented as Figure 6-2.

Huntstown Waste Licence Application 6-3 SLR Consulting Ireland
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6.19 The subsoil deposits that overlie the bedrock at Huntstown tend to be relatively
thin but play an important role in groundwater recharge. Where the subsoil
comprises sand and gravel deposits, it permits a high level of recharge and can
provide additional storage to the underlying bedrock aquifer. In the Huntstown
area however, the extent and thickness of sand and gravel deposits is
insufficient for it to be considered an aquifer in its own right.

6.20 A review of the GSI karst database indicates that there are no karst landforms
or features within 5 km of the Huntstown Quarry complex.

6.21 Groundwater vulnerability maps published on the GSI website indicate that the
Huntstown Quarry complex is located within an area with high to extreme
groundwater vulnerability status. This is principally due to the fact that subsoil
has been removed over virtually the entire site. An extract of the groundwater
vulnerability map is presented as Figure 6-3. The groundwater vulnerability
reflects the exposed nature of the quarry area, owing to the removal of subsoils.

6.22 The quarry excavations have intersected the groundwater table and lowered it
around the periphery with the excavation of each quarry bench. There are minor
groundwater inflows to each of the quarries that drgin to the quarry floor, where
they are contained. Water is pumped from _the quarry floor as and when
required in order to maintain dry conditions,oh the floor. When pumps are
active, the northern quarry has an estim s\og?ﬁlscharge rate of around 20l/sec.

. o
Recharge Mechanisms S

6.23 Dublin Airport meteorological &Q(Lﬁa&ring station receives a mean annual rainfall
of 732 mm (based on the 1 1= 1990 average). The potential groundwater
recharge is obtained ~<\@?ing the rainfall and subtracting the actual
evaporation/evapotransp @‘bn (AE). In the Dublin area, potential groundwater
recharge to the aquifer rénges from 325mm/yr to 550 mm/yr.

6.24 The Water Frame@ork Directive’s Working Group on Groundwater (2005)
however has suggested that a reasonable ‘cap’ on recharge to locally important
aquifers would be 150mm/year to 200 mm/year and that any incident rainfall in
excess of this will be rejected as run-off. The bulk of this groundwater recharge
would be likely to occur between late October and early March.

6.25 At the existing quarry, the AE will be much lower due to the absence of
significant vegetation cover and therefore the AE is assumed to be
approximately 50mm/yr and therefore potential aquifer recharge at the quarry
void is approximately 682mm/yr.

Groundwater Levels and Flow

6.26 The published geological memoir reports that across the eastern region of
Ireland, groundwater is generally within 10m of the surface and has an annual
fluctuation of less than 5m.

6.27 During the groundwater well installation works in July 2010, groundwater strikes
were recorded at all wells during drilling. A summary of water strikes is
presented in Table 6-1 below, along with other pertinent information:

Huntstown Waste Licence Application 6-4 SLR Consulting Ireland
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Table 6-1
Groundwater Strikes Recorded during Well Drilling

Borehole L et i \I,_v:\:z{ ‘I’_vea\:zlr
depth Strike Strike
Name (m) (mbgl) (mOD) (mbgl) (mOD)
05/08/10  05/08/10

GWO01 61 54 26.98 25.47 56.27
GWo02 55 32 49.51 11.99 70.34
GWO03 49 31 46.94 20.46 58.01
GWo04 61 54 26.88 29.59 52.14
GWO05 55 14.5 70.01 10.81 74.52
GWO06 80.5 49 33.16 40.46 42.32

6.28 Water levels presented here were recorded con the 5 August 2010,
approximately three weeks after the completicgff“of drilling and groundwater
monitoring well installation. Groundwater leveldhonitoring is ongoing on at least
a monthly frequency. (@'é‘*

.S
PN

6.29 Groundwater contours based o:@é@ 3@’[ levels recorded in the groundwater
monitoring wells have been U {8 determine groundwater flow contours,
which are presented on F&gh\geé 6-1. These data identify the indicative
groundwater flow direction@%@?oss the Huntstown Quarry Complex. These
data indicate that the floqgob fhe deepest quarry (the South Quarry) quarry floor
(at 27 mOD) is 15 m belqwe groundwater table at a distance of 80m (i.e. from
GWO086). &9’0\0

N
6.30 The depths to gro@%dwater indicate that the existing dewatering operations at
the site have lowered groundwater levels over a significant area. Based on the
distance-drawdown method, it is estimated that a reduction of 10m in
groundwater levels extends from the quarry faces to 1.1 km from the site.

Groundwater Abstractions : Use and Quality

6.31 The GSI national well database records indicate that there are 12 wells or
drillholes within 1 km of the Huntstown Quarry complex. Of these, only 2 appear
to be wells used for groundwater abstraction: one is in the Waulsortian
Limestone Formation to the west of the site, and one, also in Waulsortian
Formation is to the south of the site.

6.32 Much of the potable water demand in Huntstown and the surrounding area is
satisfied by a Local Authority mains supply. The adjoining Huntstown Power
Station sources approximately 150m®day of water from an on-site well for
operational use.

6.33 Under Ireland’s obligations for the Water Framework Directive, the status of
groundwater bodies nationally has been assessed, both on the basis of their

Huntstown Waste Licence Application 6-5 SLR Consulting Ireland
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6.34

6.35

quality and availability. This information is only currently available in draft form,
but for the Dublin GWB, it suggests the following:

e That it is at significant risk from point source pollution (risk category 1a)

e That it is probably at significant risk from diffuse source pollution (risk
category 1b)

e That it not at significant risk from abstraction and saline intrusion (risk
category 2a)

The overall risk category for the GWB is therefore set at ‘1a’. However, because
the Dublin GWB is situated beneath a large urban area, it will probably be the
subject of less stringent management objectives (in the river basin management
plan) than other areas.

At the quarry itself, water abstraction for the concrete, aggregate washing and
processing is sourced from sumps on the quarry floor which collect groundwater
ingress and run-off water. These sumps are continually pumped to maintain dry
conditions on the quarry floor.

Groundwater samples were obtained at the recently installed monitoring wells
(identified as GW01 — GWO06) in August 2010 and dorwarded for hydrochemical
analysis. All wells were purged prior to sampling: Additionally, a water sample
was collected from the surface watercourse tgéfhe north of the site, adjacent to
Kilshane Cross. All samples were sent o) fé\independent accredited laboratory
for analysis. A summary of water quﬁﬁ@}‘“test parameters is presented in Table

6-2 below. Detailed results are pr%s%@;ﬁéd in Appendix 6-2.

Fatle 6-2

Summary of Gydﬁater Quality (August 2010)

GWo1 G\W02 GWo03 GWwo4 GWo05

pH 7.34 4 6.84 7.46 7.32 6.86 712 6.5-9.5
Conductivity 11457 229 376 512 681 354 1000
Sodium 24.52 17.89 28.62 25.42 16.89 18.45 150
Potassium 3.54 2.99 4.01 3.12 1.58 2.57 5
Calcium 80.7 75.45 92.52 85.42 68.57 78.45 200
Magnesium 17.54 15.42 20.27 19.85 14.56 20.12 50
Chloride 19.23 24.68 43.11 27.49 19.51 34.16 30
Sulphate 48.96 12.09 17.24 36.11 24.66 18.71 200
Total Alkalinity 301 292 351 332 247 313 NAC
Total Hardness 340 352 440 494 220 252 200
Nitrate 18.66 12.45 24.77 16.62 9.32 6.44 25
Nitrite <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.1
Ammoniacal Nitrogen 0.02 0.01 0.04 0.02 0.01 <0.01 0.15
Iron 0.006 <0.001 0.052 <0.001 <0.001 0.067 0.2
Manganese 0.001 <0.001 0.013 <0.001 <0.001 0.021 0.05
Orthophosphate 0.1 0.09 0.06 0.02 <0.01 0.01 0.08
Total Organic Carbon 4.1 4.4 1.5 0.5 3.2 9.9 NAC

Shaded Maximum admissible concentration exceeded

IGV Interim Guideline Value for groundwater, as set out in the EPA Publication ‘Towards

setting Guideline values for the Protection of Groundwater in Ireland’.
Huntstown Waste Licence Application 6-6 SLR Consulting Ireland
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6.36 The groundwater quality data presented above indicate that the groundwater at
Huntstown can be considered to be of good status. Virtually all parameters
analysed had ion concentrations lower than the Interim Guideline Values (IGV)
set out in the EPA Publication ‘Towards setting Guideline values for the
Protection of Groundwater in Ireland. The guideline value for chloride was
exceeded at two locations, but this may be due to proximity to the coast (12-
km), and its seawater. All samples exceeded the guideline for hardness, but it
should be noted that hardness occurs naturally at high concentrations in
limestone bedrock: about 65% of all groundwater samples from the recent
national database have hardness in excess of 200 mg/l. Values of
orthophosphate exceeding the guideline value may be the result of local
fertiliser application.

6.37 The hydrochemistry of the groundwater samples indicate hard calcium-
magnesium-bicarbonate waters with moderately low sodium and magnesium.
This type of water is typical of groundwater from a dolomitised limestone
aquifer. Potassium, chloride, ammoniacal nitrogen, nitrite and nitrate are
moderate indicating minimal organic contamination. The higher nitrate level at
BHO1, although still low, is most likely due to its closer proximity to agricultural
land. There are a small number of hydrochemica\@ariations between samples
taken up gradient and down gradient of the quagried sites. However these are

within the normal expected range for this txpe @‘ aquifer.
O& ‘\(§

Groundwater Protection G5

6.38 The term ‘groundwater pro’[ec’[ion’Q\P&Q ¥s to the ability of subsoils to reduce an

influent contaminant load throygh & variety of biological, physical and chemical
processes. The thickness g turated subsoil above an aquifer is therefore
a key parameter in degé?@ning how well-protected it is. However, the
importance of the resou?f:o@@fo be protected (i.e. the size of the aquifer) is also
fundamental to the magnitude of the risk. The Geological Survey of Ireland
(GSI) in conjunction with the Department of Environment and Local Government
(DoELG) and the @A have developed a methodology for the preparation of
groundwater protection schemes to assist the statutory authorities and others to
meet their responsibility to protect groundwater (DoELG / EPA / GSI, 1999).
This methodology incorporates land surface zoning and groundwater protection
responses.

6.39 The DoELG / EPA / GSI has developed a scheme (Groundwater Protection
Response Matrix for Landfills) to assessing potential landfill sites on the basis of
groundwater vulnerability and aquifer status. However, it should be noted that
this scheme has largely been developed for new non-hazardous landfills (i.e.
receiving a ‘traditional’ waste stream of municipal solid wastes, and commercial
and industrial wastes). It is therefore not a directly applicable tool for
assessment of inert soil recovery facilities such as proposed at Huntstown.

6.40 Notwithstanding this, review of the Groundwater Vulnerability Map (Figure 6.3)
and the Aquifer Map (Figure 6.2) in accordance with the DoELG / EPA / GSI
methodology indicates that the Huntstown site is located within an area of
extreme vulnerability and a Locally Important Karstified Bedrock Aquifer. These
classifications have been compared against the matrix for non hazardous
landfills; which indicates that the site setting falls within a response category of
R22, which is described as being ‘acceptable subject to guidance outlined in the
EPA Landfill Design Manual or conditions of a waste licence’.

Huntstown Waste Licence Application 6-7 SLR Consulting Ireland
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6.41 The proposed backfilling of the existing quarry using predominantly cohesive
inert glacial till will provide an enhanced degree of protection, over and above
that which exists at present. Given the limited risk to groundwater associated
with the placement and compaction of inert soil compared to those presented by
non-hazardous landfills, it is considered that the site setting is appropriate for an
inert soil recovery facility.

Available Information : Hydrology

Local Hydrology : Quality

6.42 The Huntstown quarry complex straddles two river catchments, that of the Ward
River and that of the Tolka River, with approximately equal areas of the
landholding in each, as shown in Figure 6-4. The inert soil recovery facility to
be located in the North Quarry lies in the northern part of the landholding,
entirely within the Ward River catchment. Therefore, this assessment will make
no further reference to the Tolka River or its catchment.

catchment) is classified in the latest assessment of Ireland’s rivers (EPA, 2010)

as being at ‘Poor’ status. The River Ward itg€lf has a median Q-rating of 3

(unsatisfactory). Siltation by agriculture@h@%rban wastewater discharges are

believed to be the principal contributor duced water quality in the stream.
kQO \\

6.44 The Draft River Basin Managenléﬁt\dﬁan, as prepared for as part of Ireland’s
obligations under the Water Fp ork Directive, has also reported the status
of the river sub-catchment ag-por’. In other parts of the Ward catchment, the
status of sub-catchments,(&;@ from ‘moderate’ to ‘bad’.

O

6.43 The northern portion of the River Ward (knoq(v@v%.as the Ballystrahan sub-

Local Hydrology : FlowsS"

6.45 The EPA hydrometrig website indicates that there was a hydrometric station on
the River Ward af Owens Bridge, approximately 4.5 km north-east of the
Hunstown Quarry complex. The hydrometric station is no longer in operation. It
had recorded flow from a catchment area of approximately 36 km?, but this does
not include the Ballystrahan sub-catchment (in which the application site is
situated).

6.46 As part of work for the Water Framework Directive, the EPA has prepared an
internet-based model for the calculation of ungauged catchments
(http://watermaps.wfdireland.ie/HydroTool/), and, for a 7 km? area of the
Ballystrahan catchment at St. Margaret’s, the flows in Table 6-3 (below) have
been estimated. Note that the error associated with this model can be in the
region of 50%, but is an improvement on other desk-based methods.

Table 6-3
Flows Estimated for the Ballystrahan Sub-Catchment at St. Margarets

Flows equalled or exceeded for the given percentage of time (litres/sec)

5% | 10% 20% | 30% | 40% | 50% | 60% | 70% | 80% 90% | 95%

317 209 131 92 71 66 50 36 25 15 11

Huntstown Waste Licence Application 6-8 SLR Consulting Ireland
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Discharge Consents

6.47 There are currently four monitored discharge points at and adjacent to the
Huntstown Quarry complex, as shown on the schematic representation of the
surface water management system presented in Figure 6-5 and described
below:

e Adischarge to the south (from the southern quarry and surrounding areas),
into the River Tolka catchment, designated W3. This discharge is not within
the catchment for the proposed inert waste recovery facility operation, and
so will not be discussed further.

e A discharge from the central quarry, northwards to the Ward catchment,
designated W2. This discharge mixes with discharge from the northern
quarry and concrete production plant.

e A discharge from settlement ponds which receive influent groundwater and
rainwater from the northern quarry and wastewaters from concrete
production activities. This discharge ultimately discharge to the Ward River
catchment and is designated W1. This discharge is the one of most
relevance to the proposed development.

e A discharge from Huntstown Power Statiog? which discharges to the
stream. This is designated HPW1. éQé

Locations of surface water monitorinogﬁz@?\ts are identified on Figure 6-6.
s\O

6.48 At the present time, no dischargQQOrg@itoring is undertaken of the influent
groundwater and rainwater fromgﬁe\éﬁorthern quarry after it has passed out of
dedicated settlement ponds to&¥l dn settlement ponds further downstream with
wastewater from concrete p ion activities.

N

6.49 It is envisaged that dischgb@e from the dedicated settlement ponds which only
accept inflows from tl@\northern quarry will be commenced when infilling /
backfilling using i rted inert soil commences. It is envisaged that this
discharge will be déSignated W4.

6.50 The quality of the two existing quarry discharges to the Ward River catchment,
W1 and W2, are summarised in Table 6-4 overleaf:

Huntstown Waste Licence Application 6-9 SLR Consulting Ireland
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Table 6-4
Average / Median Quarry Discharge Monitoring Results

Nur(l:fber pH BOD* Su;pe_nded Temperature Ammorlia Calcium Phosphorus* Sulphate
Samples olids (NH4)
2002 17 7.99 <2 13.9 11.3
2003 23 798 | <2 94 10.9 <0.1 122 <0.05 161
2004 21 8.08 | <2 12.0 11.5 <0.1 140 <0.05 193
2005 13 8.04 <2 16.9 10.8 <01 137 <0.05 213
Wi 2006 11 8.01 <2 12.1 12.0 <0.1 152 <0.05 214
2007 11 8.04 | <2 20.5 12.8 <0.1 180 <0.05 235
2008 12 7.97 <2 18.0 10.3 <0.1 160 <0.05 248
2009 11 7.75 <2 17.9 11.7 <01 146 <0.05 236
2003 38 8.15 | <2 11.2 10.8 <0.1 160 <0.05 171
2004 36 8.16 | <2 13.2 11.2 <01 147 <0.05 160
2005 25 8.12 | <2 16.0 10.3 <0.1 152 <0.05 136
W2 | 2006 24 8.17 | <2 30.3t 12.4 <‘O§’ 149 <0.05 129
2007 23 8.22 | <2 16.2 14.2 0&”0.1 162 <0.05 142
2008 24 8.07 | <2 27.91 1 3.4{\(\*‘; @§ <0.1 131 <0.05 148
2009 13 7.84 | <2 28.2 1{\3;805\0 <0.1 142 <0.05 168

All values are in mg/l except for pH, which is in

* - Median Values, since most values were b @& detection limit

1 - outlier values of 534 mg/I and 12()3;\_\9§®were omitted from 2006 and 2008 data, respectively, for
suspended solids

AN
6.51 It can be seen that th’é§ 0Z’:harge monitoring results are, on average, of
acceptable quality. quﬂoring of existing discharges from the Huntstown
quarry complex is confj (Eling, and will be augmented with at least one additional
monitoring locations the future. The additional monitoring point, W4, will
provide a representative value for the quality of water collected and discharged
from the North Quarry during the infilling operation.

6.52 In the interim, water quality at both the central and northern quarry sumps has
been monitored. The results are presented in Table 6-5 overleaf, along with the
discharge licence limits for the North Quarry:
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Table 6-5
Discharge Estimates and Measurements at W1 (Northern Quarry)

Central Northern SWo1 Dis'ch.arge
Sump Sump Limits
Temperature 13.9 16.4 15.2 25
pH 7.04 7.11 6.96 6-9
Conductivity 227 329 459 -
Sodium 12.56 20.54 31.2 -
Potassium 1.21 4.89 3.12 -
Calcium 54.3 102.4 80.4 -
Magnesium 0.95 3.25 2.45 -
Chloride 247 30.21 56.74 -
Sulphate 8.16 19.27 20.4 -
Total Alkalinity 151 209 210 -
Total Hardness 330 430 424 -
Nitrate 4.66 3.27 11.24 -
Nitrite 0.05 <0.05 £<0.05 -
Ammoniacal Nitrogen 0.04 002 [& 0.01 1
Iron <0.001 0.016 o°]  <0.001 -
Manganese <0.001 0002 <0.001 -
Orthophosphate 0.07 (QOQJQ@4 0.08 -
BOD 2 S 1 1 20
DRO <0.01 &Y <0.01 <0.01 -
Mineral Oil <0087 <0.01 <0.01 -
Suspended Solids NS N/T N/T 30

Note: Suspended solids were Q&:nalys_ed as tested samples were grab analyses from the top of the sump,
(and are not therefor(%@)resentanve of pumped water).
O
The flows from theo North Quarry are not monitored at present, but estimations
have been made at several stages in the history of the quarry, and a flow
measurement was made for the purposes of this project. Flow estimates and/or
measurements at W1 are indicated on Table 6-6 below:

Table 6-6
Discharge Estimates and Measurements at W1 (Northern Quarry)

6.53

Discharge amount
(m“/day)

1999 Average Estimate 1,870
2003 Average Estimate (half of

: . 3,710
maximum estimate)
2009 Average Estimate 2,600
2010 Measurement (February) 1,470

6.54 In recent years, it has been observed that groundwater inflow at the northern
quarry has reduced as development of the southern quarry has expanded and

deepened below the level of the northern quarry.
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6.55 The monitoring of discharge from Huntstown Power Station is regulated by the
EPA under IPPC licence P0777-01. The average discharge parameters are
indicated in Table 6-7 below:

Table 6.7
Average Power Station Discharge Monitoring Results (HPW1)

Average Licence

Parameter Unit Value Limit
Discharge volume m°®/day 99.96 600
Total Suspended Solids mg/l 11.32 30
Nitrate mg/l NOg 2.62 -
BOD mg/l 1.01 20
CcoD mg/l 10.31 50
Total Dissolved Solids mg/l 784.5 2000
Total Nitrogen mg/I N 1.490" -
Total Phosphorus mg/I P %\@2%] 0.1
Ammonia mg/l Nl—é@%'@vo.w 1.5

T

6.56 It can be seen that the flow quantﬁg&%\‘férbom the power station average <3% to
7% of the total quarry related flqéy% ows from the power station contribute to a
marginal increase in ammoni?bo@\are within licence limits.

. RS

Flooding E

6.57 The Office of Public Woékg website (www.floodmaps.ie) indicates that there is a
record of one histori%ﬁ%od event in the vicinity of Huntstown, at Kilshane Cross
in November 2002. This flood was attributed to ‘runoff from adjacent
grasslands’, and was not related to quarrying activities at Huntstown.

6.58 Surface water run-off and discharges at the Huntstown Quarry complex are
managed on a continual basis so that they do not increase the risk of flooding in
the surrounding area.

Field Surveys

6.59 Site visits and inspections of the North Quarry and application site were
undertaken by an SLR senior hydrogeologist during 2010 at the time
groundwater wells were being installed in July 2010. The key objective of these
site visits was to assess the existing hydrological and hydrogeological
environment and establish existing surface water management activities.

6.60 On several site visits, groundwater inflows into the quarry were observed from
fractures in the quarry faces.
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Limitations

6.61

The assessment of the hydrological and hydrogeological environment
presented above is based on visual observations from site visits, available
monitoring records, published information and discussions with personnel
employed on site. It should be viewed as a largely qualitative assessment.

IMPACT OF THE PROPOSED WASTE FACILITY

Evaluation Methodology

6.62

6.63

6.64

The impacts of the proposed inert waste recovery facility on the local surface
water and groundwater environment are assessed in this section. The
methodology applied here is a qualitative risk assessment methodology in
which the probability of an impact occurring and the magnitude of the impact, if
it were to occur, are considered. This approach provides a mechanism for
identifying the areas where mitigation measures are required, and for identifying
mitigation measures appropriate to the risk presented by the development. This
approach allows effort to be focused on reducing r\'@k where the greatest benefit
may result. ¢

O\‘

. S .

The assessment of risk is based on the @ﬁ%\r‘& outlined in Table 6-8 below.

Tabl@ﬁ{?-&é

Matrix Used to Ag@f@p\?’otential Impacts

Probability of Magnitude of Potential Impacts

(BT Severe Moderate Mild Negligible
High fﬁg High Medium Low
Medium <& High Medium Low Near Zero
Low Medium Low Low Near Zero
Negligible Low Near Zero Near Zero Near Zero

The assessment of likely magnitude of potential impacts in relation to
hydrogeology and hydrology is assessed in accordance with criteria detailed in
Table 6.9 overleaf:
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Table 6-9
Magnitude of Potential Hydrological and Hydrogeological Impacts

Magnitude Potential Impact ‘

No alteration or very minor changes with no impact to watercourses, hydrology,
hydrodynamics, erosion and sedimentation patterns;

No alteration to groundwater recharge or flow mechanisms; and
No pollution or change in water chemistry to either groundwater or surface water.

Negligible

Minor or slight changes to the watercourse, hydrology or hydrodynamics;

Changes to site resulting in slight increase in runoff well within the drainage
Mild system capacity;

Minor changes to erosion and sedimentation patterns; and
Minor changes to the water chemistry of surface runoff and groundwater. .

Some fundamental changes to watercourse, hydrology or hydrodynamics;
Changes to site resulting in an increase in runoff \gg'}hin system capacity;

Moderate
Moderate changes to erosion and sedimentatyl\g@ patterns; and
Moderate changes to the water chemis\tjgygggurface runoff and groundwater.
RN
Wholesale changes to watercourge%i&nnel, route, hydrology or hydrodynamics;
Ch [ lting i Q‘?o\ i ff with flood potential
Severe anges to site resulting in an Q@ase in runoff with flood potentia

Significant changes to erogf‘ia\roba%d sedimentation patterns; and
Major changes to the wa@&%%emistry or hydro-ecology.

S &

TS
N
6.65 In addition to their na;%u(?e and significance, the potential impacts will be
assessed in terms of4heir duration, whether they are direct or indirect impacts,
and also if the impaé\s will be cumulative.

6.66 The following sections identify the potential impacts of the proposed
development on the hydrogeological and hydrological environments. It also
assesses the likelihood of occurrence of each identified impact in accordance
with Tables 6-8 and 6-9. It should be noted that the impacts are initially
assessed with no mitigation or design measures incorporated to reduce the risk.

Potential Impacts on Groundwater

6.67 The proposed inert waste recovery facility has the potential to impact on
groundwater in terms of both the groundwater quality and the groundwater flow
regime. The potential impacts are considered qualitatively below:

Groundwater Quality

6.68 During the development and operation of the site, there is a risk of groundwater
pollution from the following potential sources:

e accidental spillage of fuels and lubricants by construction plant during
placement of inert fill and other operational procedures;

Huntstown Waste Licence Application 6-14 SLR Consulting Ireland
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e increase in suspended solids and potential for contaminated runoff entering
groundwater during development of the site; and
e deposition of rogue loads of contaminated material at the site.

6.69 Without mitigation, the probability of occurrence of spillage of fuels, lubricants
and other potentially contaminative liquids is ‘medium’ due to the area of the
site and number of vehicles that will use the site. The magnitude of such an
impact would be ‘moderate’. Therefore, the overall risk to groundwater, without
mitigation, is ‘medium’.

6.70 It is considered that without mitigation the probability of occurrence of
contaminated run-off entering groundwater during operation of the facility is
‘medium’to ‘high’ due to the time frame over which this may occur.

6.71 There is low risk of excessive suspended solids impacting groundwater quality
as mobilisation and transport of suspended solids requires a flow velocity
greater than that usually achievable in the groundwater environment. The
magnitude of impact is ‘mild’ and therefore the overall risk is ‘low' to ‘medium’.

6.72 Without mitigation, the probability of occurrence &f a rogue load which may
have the potential to contaminate groundwate&éat the site is ‘medium’. The
magnitude of impact is ‘mild’ to ‘moderatg’, dgﬁending on where the rogue load
is deposited. The overall impact is cons&é&;@% to be ‘low to ‘medium’.

Groundwater Flow / Recharge Qo*i&»\*

6.73 Without mitigation, or conside ‘ﬁ\Qﬁ&Of operational procedures, infilling the site
with low permeability iner&éﬁﬁ}o aterial has the potential to create a low
permeability zone. This coll dlter the groundwater flow pattern around the site,
leading to higher groun er levels upstream of the site and lower levels
downstream of the site\§ he probability of occurrence is ‘moderate’.

6.74 The available base(lﬁ?‘(l\e information indicates that

(a) pumping from existing sumps at the floor of the quarry reduces
groundwater throughput and diverts much of the existing groundwater
recharge to surface water.

(b) it is likely that some rain falling over the backfilled quarry during and after
backfilling operations will infiltrate as groundwater recharge and that the
remainder will run-off over the restored landform to drainage channels
feeding to the tributary of the Ward River

(c) the regional permeability of the unsaturated zone of the aquifer at
Huntstown is moderately high, which will maintain regional groundwater
flow direction around and beneath the backfilled quarry and

(d) the reduction in, and ultimate cessation, of dewatering around the North
Quarry as backfilling works progress will effect a local rise in groundwater
level and contribute to increased flow around or beneath the quarry (though
both level and flow would still be influenced by continued dewatering of the
South Quarry).

6.75 It is considered that the net effect of any change to groundwater flow and

recharge caused by a low permeability zone at the North Quarry will be at least,
if not fully, offset by a reduction in dewatering activities. The magnitude of the
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impact is therefore assessed as ‘mild’ and the overall impact is considered to
be ‘low’.

Potential Impacts on Surface Water

6.76 There are several permanent surface water features within the Huntstown
Quarry complex including natural or modified watercourses and artificial
features such as ditches, temporary channels, sumps and/or settlement ponds
required for surface water management. It is considered that there is a
potential short to medium-term impact that backfilling of the quarry void could
result in waters contaminated with elevated suspended solids being discharged
to existing watercourses. The probability of such an event occurring is
considered to be ‘medium’ to ‘high’ and the magnitude of impact is ‘moderate’.
The overall impact on surface waters is therefore assessed as ‘medium’ to
‘high’ if mitigation measures were not in place.

6.77 In the longer term, it is likely that much of the run-off from the completed
landform will generally recharge to ground within the application site or run-off
over the completed landform to the watercourse on the eastern side of the
proposed recovery facility. The surface water r§fi-off could potentially carry
some suspended solids toward the watercz?gr%e beyond the northern site
boundary. The probability of such an.gv occurring is considered to be
‘medium’ to ‘high’ and the magnitu °g§ impact is ‘moderate’. The overall
impact on surface waters is ther E\"b assessed as ‘medium’ to ‘high’ if
mitigation measures were not in pl@‘?:@)‘?

;\\0(}@\

6.78 It is considered that the pote@f%@ﬁnpact on surface water flow quantities arising
from the operation of the gf‘é\gééed waste recovery facility are negligible and, as
such, it is not considered“fd@“fher.

&
X
&

&
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Summary of Potential Impacts

6.79 A summary of potential impacts without mitigation is presented in Table 6-10
below:
Table 6-10

Summary of Unmitigated Risk and Magnitude of Potential Impacts at Huntstown

Spatial Impact,
Duration,
Direct/Indirect

Potential Probability of

Occurrence

Magnitude
of Impact

Significance
of Impact

Mitigation
Required?

Impact

Groundwater Quality
Spillages of Local, Slhort Medium Moderate Medium Yes
fuel Term, Direct
Release of .
Local, Short- Medium to . Low to
suspgnded Term, Direct high Mild medium Yes
solids
Rogue joad of | | ocal, Shor Modium Mild to Low to Ves
. Term, Direct Moderate &¥|  Medium
material 5
N
Groundwater Flow / Recharge to Aquifer 3§ @0\
Impermeable ) O
barrier to Local, Long . O« .
groundwater Term, Direct Med'qu\§Q¢:>§ Mild Low No
flow N
Reduction in Local, Long 09610
recharge to Term and O{Iﬁg&hlm Mild Low No
aquifer Direct < Y
()
Surface Water Quality ,;1\\6\
Release of Local, Sh ré(\oy Medium to Medium to
suspended and Long’ High Moderate Hiah Yes
solids Term, Direct 9 9

6.80 Table 6-10 indicates that if no mitigation measures are incorporated into the
quarry backfilling operation, there is potential for the site to cause detrimental
and direct impacts to the aquifer by locally polluting groundwater and creating a
low permeability zone to groundwater flow. The impacts are local to regional,
and range from short-term to long-term. If the identified potential impacts on
either groundwater quality or groundwater flow were all to occur there would be
a cumulative effect, which would increase the significance of the impact.

6.81 Similarly, in the absence of an effective surface water management system, the
quarry backfilling operation at the site has the potential to cause detrimental and
direct impacts to the existing watercourse flowing northwards toward the Ward
River.

6.82 It is therefore recommended that the mitigation measures outlined in the

following section are incorporated into the development proposal to reduce the
potential impacts.
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Do-Nothing Scenario

6.83 The site is currently a large void, and actively dewatered. Planning conditions
preclude the restoration of the site through water-table rebound and the creation
of a man-made lake. Open water bodies attract bird populations that would
pose a risk to air traffic at the adjacent Dublin Airport. To do nothing with the
existing site would therefore result in only a limited natural colonisation and re-
vegetation of slopes, and would require dewatering in perpetuity. The worked-
out quarry would remain a significant visual intrusion, and the range of future
land-uses for the site would remain severely restricted. Ongoing vigilance
would also be required to ensure no potential contaminating activities occur on
or in the vicinity of the quarry floor.

Interactions

6.84 It is considered that the groundwater and surface water at Huntstown are not
interconnected at the present time (while dewatering continues), and that the
local tributary of the Ward River is not in continuity with regional groundwater at

the application site. @&‘)

&

6.85 There are currently surface water disc ‘P'gé% from the site and these will be

maintained during the backfilling of thoegfa@g‘é?ry void as required.
SN
MITIGATION MEASURES s
S

6.86 Proposed mitigation meq@?@&x required to reduce the potential impacts to
acceptable levels are id&g@ied in this section. These measures either reduce
the likelihood of an @&ent occurring, or reduce the magnitude of the
consequences if the (gi\i‘ent does occur. It should be noted that several of the
mitigation measur@(\proposed would have a positive effect on more than one
potential impact.

Proposed Mitigation Measures

6.87 In order to mitigate against the risk of pollution to groundwater and surface
water occurring during operation of the site, the following management
measures would be included:

. wherever possible a traffic management system would be put in place to
reduce the potential conflicts between vehicles, thereby reducing the risk
of a collision;

0 a site speed limit would be enforced to further reduce the likelihood and
significance of collisions;

L all plant would be regularly maintained and inspected daily for leaks of
fuels, lubricating oil or other contaminating liquids/liquors;

L refuelling of vehicles would either be undertaken at a surfaced area from

a fuel tank(s) that is bunded or from a mobile double skinned fuel
bowser in order to minimise the risk of uncontrolled release of polluting
liquids / liquors;
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. maintenance of plant and machinery would be undertaken within existing
site maintenance sheds or off-site, as appropriate, to minimise the risk of
uncontrolled release of polluting liquids;

0 spill kits would be made available on-site to stop the migration of
spillages, should they occur (see Appendix 6-3 for details of spill kit);

L any ponded areas on the pit floor should be drained prior to the waste
being deposited to minimise the mobilisation of fines,

o waste loads should be inspected and tested to confirm they are inert
prior to deposition at site.

J diverting all surface water run-off collected in sumps via settlement

ponds and/or interceptor tanks prior to discharge to surface
watercourses in order to reduce concentration of suspended solids.

6.88 These measures would reduce the potential impact of

J spillage of fuels and lubricants from ‘medium’ to ‘low,
J an increase in suspended solids from ‘medium to high’ to ‘low’and
J contamination from rogue loads from ‘medium to low to ‘low.
Monitoring &
¢

&

6.92 A number of measures are proposed in digﬁo monitor any potential impact of

the proposed inert waste recovery op%gf'\@qs on groundwater or surface water.
. «Qo\'}\*

Groundwater Monitoring R

6.93 At the present time, it is env'@éogé% that groundwater sampling and testing will
be undertaken on a bi-ang@%&ﬂasis at the 6 No. groundwater monitoring wells
installed around the Hqﬁ*t town Quarry complex. Groundwater levels in the
wells will be recordedSon a quarterly basis. The existing groundwater
monitoring well Iocaﬁ'&ms at the Huntstown Quarry complex are shown on
Figure 6-6. Oo(\

6.94 Groundwater samples will be tested for a range of physical and chemical
parameters in order to assess water quality and detect possible contamination
at the site. The groundwater quality in the monitoring wells will be tested for
the following parameters:

Conductivity

pH value

Total Coliforms cfu/100mis

Ammonia mg/l NHz-N

Nitrate mg/l NOs

Nitrite mg/I

Ortho Phosphate / Ortho Phosphate mg/l as P
TPH mg/l

PRO mg/l

DRO mg/I

6.95 It is currently envisaged that the existing groundwater monitoring regime will
remain in place for the duration of the quarry backfilling and restoration works.
Groundwater sampling and monitoring will continue as long as backfilling
activities continue and for a short period thereafter.
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Surface Water Monitoring

6.96 Surface water at the site is currently tested for a range of physical and chemical
parameters in order to assess water quality and detect possible contamination
at the site.

6.97 It is envisaged that surface water sampling and testing will be undertaken on a
bi-annual basis (i.e. six monthly) basis at any temporary surface water
features which may either be created or form naturally at low points within the
application site.

6.98 Surface water sampling and chemical testing will also be undertaken at the
discharge from the settlement ponds which receive influent groundwater and
rainwater from the North Quarry and at the discharge to the tributary stream of
the Ward River. The proposed surface water monitoring locations across the
Huntstown Quarry complex are shown on Figure 6-6.

6.99 Surface water samples will be tested for a wide range of physical and
chemical parameters in order to assess water quality and detect possible
contamination at the site. The test parameters wilol?be as for groundwater, with

the following additional parameters: éo
« BODmg/l N &
« COD mgl S
* Suspended Solids mg/l oo??eé‘
ST

6.100 It is currently envisaged that tt&é‘%ﬁ%\ce water monitoring regime will remain in
place for the duration of th(gg@%&?ry backfilling and restoration works and for a

short period thereafter. < é\“
Lt
O
RESIDUAL IMPACTS \5&

&

N
6.101 A summary of th& proposed mitigation methods, together with the predicted
effects and residual impacts is presented in Table 6-11 overleaf.

6.102 Examination of Table 6-11 confirms that there are no significant residual
impacts with respect to groundwater and/or surface water provided the
appropriate mitigation measures are undertaken. It is therefore considered
that the siting of an inert waste recovery facility in this location is acceptable
and it has been shown that there will be no significant impact on groundwater
and/or surface water.
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Table 6-.11

Summary of Mitigation and Residual Impacts at Huntstown

STEE] Mitigated - .
Potential Impact, Probability of Magnitude | Significance Mitigation Mitigation Probability I\II\I’: tlg;:xec?e IV|I:1 esr:%ﬂzle
Impact Duration, Occurrence of Impact of Impact Required? Measures of 9 9
. . of Impact of Impact
Direct/Indirect Occurrence
Groundwater Quality
Traffic systems,
Spillages of Local, Short . . maintenance,
fuel Term, Direct Medium Moderate Medium Yes bunding and Low Moderate Low
__spill kits
SMinimisation,
Release of XY management,
suspended Local, Long | \seiiym to High Mild Low to Yes |  andwaste Low Mild Low
g Term, Direct Medium N o
solids Qo & deposition
ﬁé’? D measures
S | ion and
Rogueload of | | ;) ghort . Mild to Low tg 55 nspection an Mild to
contaminated Term. Direct Medium Moderate Medi lgﬁ Qé Yes testing of waste Low Moderate Low
material ’ ES) 0 loads
RSB
. S &
Groundwater Flow / Recharge to Aquifer Q00®
S
Impermeable oé:\\
barrier to Local, Long . . &
groundwater Term, Direct Medium Mild - © Low No
flow
Reduction in Local, Long
recharge to Term and Medium Mild Low No
aquifer Direct
Surface Water Quality
Release of Local, Short Medium to Surface water
suspended and Long Medium to High Moderate Hiah Yes management Low Moderate Low
solids Term, Direct 9 measures
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CONCLUSIONS

6.103 The groundwater and surface water regimes at the application site have been
assessed with reference to information held by the Geological Survey of
Ireland, the Environmental Protection Agency and others. This information
has been supplemented with site specific investigation information.

6.104 The potential impacts of the proposed development upon hydrogeological
and hydrological environment have been identified and assessed, and where

appropriate, mitigation measures have been incorporated into the design of
the development.
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[Froject Name [Huntstown Quarry PA WELL LOG SLR Consulting (refand) Lid. !
l_glient Roadstone Wood Ltd. Well Name GWO1 7 Dundrum Business Park R i
Project No. _ |501.0180.00011 o Windy Arbour S LR
Location Huntstown, County Dublin __|Easting 311785.7 Dublin 14
Contractor Petersen Drilling Services  [Northing 240902.1 T: 01 2964667 F: 01 2964676
Drill Rig Knebel Elevation (gl) 80.98 mOD__|Casing length 56 m Hole ID 170 mm
Drill Method | Symmetrix and DTH Air Elevation (TOC) | 81.74 mOD __[Casing Diameter |50 mm Static Level 24.7 mbgl
Start Date 17-Jul-10 réoring Depth ~ 61m Screen Length 6 m Depth to Bedrock 14.3 mbgl
End Date 20-Jul-10 1 Screen Diameter |50 mm Logged By OH
3 o 7 S
[i] Rounded gravel and cobbles in a
black firm-stiff CLAY (Dublin
< Boulder Clay)
- Light-grey to dark-grey
medium-grained crystaline
o LIMESTONE (Waulsortian
Limestone)
15
20
25 static 5 é\\}&
Y o S
30 so-{ " Ot @l%cléb\élcareous SHALE
NN e T QQ\@bedded at m-scale intervals
- — ith black LIMESTONE and calcite
35 35 :‘ \veins. Pyrite in sarmple fram 40 m+.
i@ {Malahide Formation).
a
40 40 %
&
4s as
;«‘
50 50
strike 32 i
55 5510 Dark grey/black crystaline
a N fine-grained LIMESTONE w ith
2 calcite veining (Malahide
60 602 - Formation).
|Drilling Diameters Steel Support Casings Driller Yield Estimate:
Diameter From To _ |Diameter From [To Development Time:
0.17 0 5.5
0.14 5.5 61
Other Remarks:

EPA Export 24-02-2011:11:34:18]




Froject Name |Huntstown Quarry PA WELL LOG SLR Consulting (Ireland) Ltd.
Client Roadstone Wood Ltd. e 7 Dundrum Business Park v
Eroject No. _ 1501.0180.00011 Well Name GW02 Windy Arbour S LR
ILocation Huntstown, County Dublin__|Easting 311158.0 _ |Dublin 14
[COntractor Petersen Drilling Services Northing 241167.5 {T: 012964667 F: 01 2964676
Drill Ri Knebel Elevation (gl) 81.51 mOD |Casing Length 28 m Hole ID 170 mm
Drill Method  |Symmetrix and DTH Air Elevation (TOC) | 82.33 mOD _ |Casing Diameter [50 mm Static Level 11.2mbgl
Start Date 17-Jul-10 Boring Depth 556 m Screen Length 6m Depth to Bedrock |3.4 mbgi
End Date 20-Jul-1 Well Depth 34 m Screen Diameter |50 mm Logged By OH
i i ) L \;5; \ 7 ‘“7% 5
0 Made ground of hardcaore fill.
Dark brow n sandy SLT
5
Pale grey LIMESTONE
10 (Waulsortian Limestone)
15 Clay-filled fracture zone in
dolomitised LIMESTONE.
Pale grey LIMESTONE (Waulsortian
Limestone)
20 Clay-fined fracture zone in
dolomitised pale-grey and buff
LIMESTONE.
25
&2
LIMESTONE (relatively
30 nt drilling) (Waulsortian
irdstone)
35
40
as Black calcite-rich LIMESTONE and
SHALE (Boston Hill Formation).
50
535
|Drilling Diameters Steel Support Casings Driller Yield Estimate:
Diameter From To Diameter From |To Development Time:
0.17 0 4.5
0.14 45 55
Other Remarks:

i

f
E
EPA Export 24-02-2011211:34218{



[Froject Name [Hunistown Quarry PA WELL LOG SLR Consulting (refand) Lid. ]
Client Roadstone Wood Ltd. Al 7 Dundrum Business Park 7
Project No. _ |501.0180,00011 Well Name GWO03 Windy Arbour S LR
Location Huntstown, County Dublin__ |Easting 3112741 Dublin 14
Contractor Petersen Drilling Services  |Northing 241775.0 |T: 01 2964667 F: 01 2964676
Drill Rig Knebel Elevation (gl) 77.94 mOD__|Casing Length 38 m Hole ID 170 mm
Drill Method _ |Symmetrix and DTH Air Elevation (TOC) | 78.47 mOD __|Casing Diameter {50 mm Static Level 19.9 mbgl
17-Jul-10 Boring Depth 49 m Screen Length 6m Depth to Bedrock |13 mbgl
20-Jul-10 Well Depth 44 m Screen Diameter {50 mm Logged B
TR v Gevas B o

0

13

20

35

40

45

50

strike 52

static =%

strike 52

strike %

35

40

45

50

Fririr ez 2\ Topsoll and organic sitty subseil
Ny e
i
LELEESS
P _
24550 ~444  Gravelly CLAY w ith varying
;;?:’:’.:;: 7 colour: 1.5 - 1.9 mbrown, 1.9-4.1
;,33?:{;;{_ 74 mblack, 4.1 - 5.1 morange, 5.1 -
225372 24 12.6 mbrown, 12.6 - 13 mpurple.
$LLrL ¥4
Y &7
2232552 z

s
At

Weahered buff calcareous
SHALE/MUDSTONE (Malahide
Formation)

£ 00000000000 Q0000Q QY]

Fractured SHALE bedrock, returns
of arange-brow n sand, silt and
gravel. Returns of calcite and
dolomitised limestone also.

&
Brow n -&ﬁe green - dark grey
c%n.pet calcarecus SHALE
'\

jor fracture zone, red-brown

{flush, w ith coarse-gravel-sized

pieces of calcite and dolomite.

Black SHALEMUDSTONE and
LIMESTONE, w ith calcite veining.
{Malahide Formation)

Fracture zone, flush returns are
red-brow n w ith calcite and clay in
sample.

Black competent fine-grained
LIMESTONE w ith calcite veining
Mtalahide Farmatinn

|Drilling Diameters

Steel Support Casings

Driller Yield Estimate:

Diameter From To Diameter From |To Development Time:
0.17 0 22.5
0.14 22.5 49

Other Remarks:
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[Froject Name [Huntstown Quarry PA WELL LOG SLR Consulling (freland) Lid.

IClient Roadstone Wood Ltd. A ratl 7 Dundrum Business Park e

JProject No.  [501.0180.00011 Well Name GW04 Windy Arbour S LR

{Location Huntstown, County Dublin__|Easting 310466.2 _ |Dublin 14

{Contractor Petersen Drilling Services  [Northing 241917.7  |T: 01 2964667 F: 01 2964676

Driil Rig Knebel Elevation (gl) 81.21 mOD __ [Casing Length 56 m Hole 1D 170 mm
Drill Method _ |Symmetrix and DTH Air Elevation (TOC) { 81.73 mOD __ |Casing Diameter |50 mm Static Water Level |28.7 mbgl
Start Date 17-Jul-10 Boring Depth 61 m Screen Length 6m Depth to Bedrock |1.9 mbgl
End Date 20-Jul-10 Well Depth 61 m Screen Diameter |50 mm Logged By OH

16

10

30

335

40

as

60

strike 3

static 5%

strike 32

Topsoit (0.5 m) over brow n and
[\ grey gravelly CLAY

Brow n and black MUDSTONE

40

45

QOIVOPOACOOPDY

50

SO0

35

QGCVGOCO O

60

g
@
S
N S
-} Chiaik interbedded MUDSTONE and
SDIMESTONE (Malahide Formation)

Black MUDSTONE

Fracture zone - soft mylonitised
rock, olive and mushraom-coloured]
flush. Water ingress.

Black MUDSTONE

Fracture zone w ith red-brow n to
olive flush, mylonite, and limestone
coming in.

|Drilling Diameters Steel Support Casings Driller Yield Estimate:
|Diameter From To Diameter From |To Development Time:
0.17 0 4.5
0.14 4.5 61
Other Remarks:

EPA Export 24-02-2011:11:34:18




rl;roject Name |Huntstown Quarry PA WELL LOG SLR Consumng (Irefand) Ltd. .

Client Roadstone Wood Ltd A 7 Dundrum Business Park y

ProjectNo.  |501,0160.00011 Well Name GWOS5 |Windy Arbour S LR

Location Huntstown, County Dublin  |Easting 310273.0 Dublin 14

Contractor Petersen Drilling Services  [Northing 241374.9  |T: 01 2964667 F: 01 2964676

Drill Ri Knebel Elevation (gl) 84.95 mOD __ [Casing Length 40 m Hole ID 170 mm
'Drill Method  [Symmetrix and DTH Air Elevation (TOC) | 85.33 mOD__|Casing Diameter |50 mm Static Level 10 mbgl
Start Date 17-Jul-10 Boring Depth 55 m Screen Length 15m Depth to Bedrock 0.3 mbgl
End Date 20-Jul-10 Screen Diameter }50 mm Logged By OH

Well Depth _ 55 m
-

0 02 04
0 VWeathered LLIMESTONE bedrock
beneath 0.3 mclayey subsoil
5 — . ‘
- - Black coarsely-crystalline
o % static LIMESTONE (Malahide Formation)
.ke o4 [e] [:
is % . stri 15 4o B4
- S
z 2 Fracture zone w ithin limestone,
1 3 red-brow n flush returns with clay
20 i 20 2 and dolomite.
— g ]
z > S— 0&
25 - 2543 &
— e &
— 3 SRk
i ; | al W c arsely-crystalline
30 | - 3010 , TONE
L4
— 2 1o
- v g e N
35 3545
o SEEd —]
o 23  —
e 2
I S
40 e = 40
<
S 3
! g X
45 4549 A
----- ~—§ g | Mix of interbedded black
— b4 MUDSTONE and LIMESTONE
----- — <&
50 504¢ ?
—_ 4=y
. &
: i3
35 55
|Drilling Diameters Steel Support Casings Driller Yield Estimate:
Diameter From To _ |Diameter From_|To Development Time:
0.17 0
0.14
Other Remarks:
Approximately 2.5 m of soil and subsoil have been stripped from this area.
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Project Name

Huntstown Quarry PA

WELL LOG

SLR Consumg {Ireland) Ltd.

Client Roadstone Wood Ltd - 7 Dundrum Business Park ~
Project No. _ [501.0180.00011 Well Name GWO06 Windy Arbour S LR
Location Huntstown, County Dublin__|Easting 310847.3 _ |Dublin 14
Contractor Petersen Drilling Services  |[Northing 240902.1  {T: 01 2964667 F: 01 2964676
Drill Rig Knebel Elevation (gl) 82.16 mOD __|Casing Length 65.5 m Hole ID 170 mm
Drill Method |Symmetrix and DTH Air Elevation (TOC) | 82.78 mOD__|Casing Diameter |50 mm Static Level 39.8 mbgl
Start Date 17-Jul-10 Boring Depth 80.5 m Screen Length 15 m Depth to Bedrock }2.5 mbgt
End Date 20-Jul-10 Well Depth 80.5 m Screen Diameter |50 mm L.ogged By OH
= > : — = o ; ;
- w3t Made ground.
EPALRNRE LA
i =1\ Brow n gravelly CLAY.
54 Weathered black and brown
LIVESTONE bedrock.

static =2 04 .
e Black fine-coarse-grained
LIMESTONE w ith calzite veining
4515 and coarse fossiiferous layers
2 (Boston Hil Formation/ABL).
strike 32 O
50— 5040
- o
55 55 0
>
60 60 3
O
Iid
65 6519
o
O
e o
70 70
o
o
8
75 75 b
nnnnn - 5
f— O
80 - g0 222 LLE
Drilling Diameters Steel Support Casings Driller Yield Estimate:
Diameter From To  |Diameter From |To Development Time:
0.17 0 4
0.14 4 80.5
Other Remarks:
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BHP/CL/02C

"L " ?na:'yslng
estn
TEST REPORT Consuling
Calibrating
Client: SLR Consulting Ireland BHP Ref. No.: 94060.1 |3Ii|§
7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAO: Oliver Higgins Item :See below Limerick
freland
Tel +353 61 455399
Fax + 353 61 455447
E Mall bhpcem2@bhp.le
. Test Client Reference Units Results |Standard
Q ) Reference
S’ Central Sump
pr @ 7.04 APHA-4500-H'-B
Electrical Conductivity om”! 227 APHA -2510-B
Sodium , @3‘ meg/l 1256 | APHA-3120-B
Potassium O&Z\{g mg/! 1.21 APHA -3120-B
Calcium 005??’@6\ mg/! 54.3 APHA -3120-B
Magnesium SN mgl | 095 | APHA-3120-B
Chioride 65\0(\0@\ mg/! 247 | APHA-4110-B
. _fSulphate (as SO . o o ,,\Qof«?&\\o.*.§ .mg/l . .{ 816 . |.APHA-4110-B._}.. .
Total Alkalinity (as CaCOs) Qo\ A‘\\Q) mg/l 151 APHA - 2320 -B
Total Hardness (as CaCOs) KC,OQ mg/! 330 APHA - 2340- B
Nitrate (as NOs) 6@(\&0 mg/l 466 | APHA-4110-B
Nitrite (as NO,) R mg/! <0.05 APHA - 4110-B
BOD mg/! 2 APHA -5210-B
Diesel Range Organics mg/1 <0.01 GC-FID
Mineral Oils mg/] <0.01 GC-FID

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

Additional information :

For and on behalf of BHP laboratories :
28N
Loy '*—D'-L
Pat O'Sullivan ™
Issue Date : 20/08/2010

lTesl results relate only to thisithese ltems. This test report shali not be duplicated In full without the permission of the test faboratory. ]

Page 1 of 2

§

EPA Export 24-02-2011:11:34:18



BHP/CL/G2C

e
Ak

Analysing
I Testing
TEST REPORT Consumng
Calibrating
Client:  SLR Consuiting Ireland BHP Ref. No.: 94060.1 |3Ii|3 .
7 Dundrum Business Park Order No.: :
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAQ: Oliver Higgins - ltem :See below Limerick
Iretand :
Tel +353 61455399
Fax + 353 61455447 -
E Mail bhpcemZ@bhp.ie"
Test Client Reference Units Results |Standard Ay
Reference N
Central Sump
Ammoniacal Nitrogen (as NH;-N) i 0.04 |APHA -4500- NH;-D
Iron Oy‘\ﬁ\@mg/l <0.001 | APHA-3120-B
Manganese \A‘\‘ & mg/l <0.001 APHA -3120-B
OrthoPhosphate (PO,-P) GY%:S‘OK mg/l 007 | APHA-4110-B
S
S
R
& &
o e
e O, Q,6\_\ :\ (PR OUG U ER—— N ST N ——————
N
s
Q
'
&
oS

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

For a_nd on behalf of BHP laboratories :

[ - QD
Pat O'Sullivan L’“‘*
Issue Date : 20/08/2010

[Tesl resulls relate only to thisfthess items, This test report shall not be duplicated in full without the permission of the test laboratory.

Page 2 of 2

EPA Export 24-02-2011:11:34:18



&£

BHP/CL/02C

. Analysing
Testin
TEST REPORT Consuiting
Calibrating
client:  SLR Consulting Ireland BHP Ref. No.: 94060.2 I%l%lg
7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
. Test Specification: Nil Thomondgate
FTAO: Oliver Higgins ltem :See below Limerick
Ireland
Tel +363 61 4556399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results |Standard
Reference
Northern Sump
jpH d 7.11 APHA-4500-H"-B
Electrical Conductivity @m-' 329 APHA -2510-B
Sodium Q& pomgll 2054 | APHA-3120-B
Potassium 7 mg 489 | APHA-3120-B
Calcium \\}Qoiz@ mg/! 1024 | APHA-3120-B
Magnesium N mg/| 3.25 | APHA-3120-B
FIChloride S mg/l 3021 | APHA-4110-B
JSulphate (as-SO,) - - G me/l 1927 - | -APHA -4110-B -
Total Alkalinity (as CaCOj) <<0‘Q$°’ mg/I 209 APHA - 2320 -B
Total Hardness (as CaCO) 6\00 mg/l 430 APHA - 2340- B
Nitrate (as NO,) 090\ mg/l 3.27 APHA - 4110-B
Nitrite (as NO,) & mg/l <0.05 | APHA-4110-B
BOD mg/l 1 APHA - 5210-B
Diesel Range Organics mg/l <0.01 GC-FID
Mineral Oils mg/! <0.01 GC-FID

Additional information :

All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition,

For and on behalf of BHP laboratories :

L4

Pat O'Sullivan
Issue Date : 20/08/2010

hesl resulls relate only to this/these ilems. This test report shall not be duplicated In full without the permission of the test laboratory.

Page 1 of 2

EPA Export 24-02-2011:11:34:18




BHP/CL/02C

Analysing
Testing
TEST REPORT Oonsu[ﬂng
Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.: 94060.2 |§|“§|3
7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
: Test Specification: Nii Thomondgate
FTAO: Oliver Higgins Item :See below Limerick
Ireland
Tel +383 61 455300
Fax + 353 61456447 !
E Mall bhpcem2@bhp.le:
Test Client Reference Units Results |Standard
Reference
Northern Sump
Ammoniacal Nitrogen (as NH;-N) K 0.02 |APHA -4500- NH3-DL
Tron 5 mg/ 0016 | APHA-3120-B
UManganese Q\Q,‘ ,@ mg/l 0.002 APHA -3120-B
OrthoPhosphate (PO,-P) ‘g?:?@ mg/l 0.04 APHA -4110-B
&QO N
NS
&
N
P
B0 I T
- i __4&;\& -
N
O
&
&
v
¢

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition,

Additional information :

For and on behalf of BHP laboratories :

Vo<,

Pat O'Sullivan™
Issue Date : 20/08/2010

——.—

lTesl results relate only to this/these items. This test repor shall not be dupficated In full without the permission of the test laboratory. ]

Page 2 of 2

EPA Export 24-02-2011:11:34:18



bl

BHP/CL/02C

S

e
Analysing
Testin,
TEST REPORT Consulting
Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.; 94060.3 |5l“‘§|3
7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAQ: Oliver Higgins ltem :See below Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 4656447
E Mail bhpcem2@bhp.ie
Pl Test Client Reference Units Results |Standard
Reference
Swo1
H"H - | 69 | APHA4500-H"B
Electrical Conductivity m’ 459 APHA -2510-B
Sodium & @0 mg/l 312 APHA -3120-B
Potassium Q??0 & mg/! 3.12 APHA -3120-B
{calcium § .\\,\@ mg/l 804 | APHA-3120-B
Magnesium R mg/l 245 | APHA-3120-B
Chloride S mg/! 5674 | APHA-4110-B
-« o= ————dQyIphate-(ag SO~ - - o e s A\({&\d\\o wre e o g e e |- 00 = | - APHA=-4110=B~
Total Alkalinity (as CaCO5) & @i\o’ mg/l 210 APHA - 2320 -B
Total Hardness (as CaCOs) 6\00 meg/l 424 APHA - 2340- B
Nitrate (as NO,) @6\ mg/l 11.24 APHA -4110-B
Nitrite (as NO,) S mg/! <0.05 | APHA-4110-B
BOD mg/l 1 APHA - 5210 - B
Diesel Range Organics mg/l <0.0t GC-FID
Mineral QOils mg/l <0.01 GC-FID

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Ediiion.

Additional information :

For and on behalf of BHP laboratories :

: e S\ i
Pat O'Suflivan
Issue Date : 20/08/2010

lIest resulis relate only to this/these ltems. This test report shall not be duplicated In full without the permission of the lest laboratory.

TN Page 1 of 2

EPA Export 24-02-2011:11:34:18



BHP/CL/02C

Analysing
Testing
TEST RE PORT Consu'ﬁng
Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.: 94060.3 ,3'%'3
7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAO: Oliver Higgins Item :See below Limerick
Ireland
Tel +353 61 456300
Fax + 353 61 455447
E Mail bhpcem2@bhp.le
Test Client Reference Units Results {Standard
Reference
SWo1
Ammoniacal Nitrogen (as NH;-N) é\\:i%gll 0.01 APHA -~4500- NHJ-DH
Iron 5‘6\ mg/l <0.001 APHA -3120-B
Manganese O@\\‘ S mg/l <0,001 | APHA-3120-B
S
OrthoPhosphate (PO,-P) Oéz? O mg/l 0.08 APHA -4110-B
N
Q&
S é’\
S
- {\09 °S
S UL \\ S S i e e 4
_ — —_ 5 ;\\e?
E
RN
O
&
N
q°

Additional information :

and Wastewater 20th Edition,

For and on behalf of BHP laboratories :

PR O R
Pat O'Sullivan
Issue Date : 20/08/2010

All methods are from Standard Methods for the Examination of Water

,Test resulls relate only to this/these ltems. This test repart shall not be duplicated In full without the permission of the test laboratory.

Page 2 of 2

EPA Export 24-02-2011:11:34:18



BHP/CL/02C

Analysing
Testin
TEST REPORT Cosaling
Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.: 94060.4 I%I“%IB
7 Dundrum Business Park Order No.:
Windy Arbour - Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAO: Oliver Higgins ltem :See below Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results [Standard
Reference
GWo1
pH & 7.34 APHA-4500-H"-B
Electrical Conductivity m 114 APHA -2510-B
Sodium & *Ox mg/l 24.52 APHA -3120-B
Potassium O{\@qs mg/l 3.54 | APHA-3120-B
Calcium \roi@ mg/l 80.7 APHA -3120-B
Magnesium {\QQ & mg/! 1754 | APHA-3120-B
Chloride S mg/! 1923 | APHA-4110-B
Sulphate-(as-SO;7) O | —-mg/l- | 48.96- | ~APHA - 4110-B -} - -
Total Alkalinity (as CaCO,) Qo*@'\\o) mg/l 301 APHA - 2320 -B
Total Hardness (as CaCO;) 6\00 mg/l 340 APHA - 2340-B
Nitrate (as NOs) @q’\\ mg/l 18.66 APHA -4110-B
Nitrite (as NOy) ¢ mg/! <0.05 APHA - 4110-B
Total Organic Carbon mg/l 4.1 APHA - 5310-C

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

1 oS
Pat O'Sullivan
Issue Date : 20/08/2010

h’esl resulls relate only to this/these Hlems. This test report shali not be duplicated in full without the permission of the test laboratory.

Page 1 of 2

EPA Export 24-02-2011:11:34:18




BHP/CL/02C

Analysing
Testing
TEST REPORT Consu"_mg
Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.: 94060.4 l3,"§|3
7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAO: Oliver Higgins Item :See below Limerick
. Ireland
Tel +353 61455399
Fax + 353 61 456447
E Mail bhpcem2@bhp.le-
Test Client Reference Units Results |Standard
Reference
GW01
Ammorniacal Nitrogen (as NH;-N) \§$g/l 0.02 | APHA -4500- NH3-DL
Iron b\&“ mg/l 0.006 | APHA-3120-B
Manganese (\* {é\% mg/! 0.001 APHA -3120-B
OrthoPhosphate (PO,-P) 9&26 < mg/| 0.1 APHA - 4110-B
&
SO
L&
© &
&
. (\& \O
N NN A_f\jé\_.,
Lt
N
O
&
&
”

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

C e S
Pat O'Sullivan i ~
Issue Date : 20/08/2010

Est resulis relate only to thisithese ltems, This test raport shall not be duplicated in full without the parmisslon of the test laboratory.

Page 2 of 2

EPA Export 24-02-2011:11:34:18




BHP/CL/02C

i %w// )
B Analysing
TEST REPORT Consuling
Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.: 94060.5 lgl 3
7 Dundrum Business Park Order No.: '
Windy Arbour " Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAO: Oliver Higgins ltem :See below Limerick
Ireland
Tel +353 61 455309
Fax + 353 61 455447
E Malil bhpcem2@bhp.ie
£ Test Client Reference Units Results |Standard
s Reference
GW02
ij R 6.84 APHA-4500-H"-B
Electrical Conductivity %@cm-’ 229 APHA -2510-B
Sodium O ks mgh 1789 | APHA-3120-B
Potassium Gg%é\\o’\ - 299 | APHA-3120-B
Calcium $Q0 \5\@6 mg/l 7545 | APHA-3120-B
Magnesium L mg/l 1542 | APHA-3120-B
Chloride @ mg/ 2468 | APHA-4110-B
ASulphate (as SOzy — — — — [ - \Q&\{\\O e ~mg/l - 12,09 - | ~APHA - 4110-B-F - - - .
Total Alkalinity (as CaCOs) ({0\@@ mg/! 292 | APHA-2320-B
Total Hardness (as CaCO;) 6\00 mg/l 352 APHA -2340-B
Nitrate (as NOs) S mg/! 1245 | APHA-4110-B
Nitrite (as NO,) & mg/! <0.05 | APHA-4110-B
Total Organic Carbon mg/l 44 APHA - 5310-C

£

{

Ko

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

. t, 1 .
Pat O'Sullivan —
Issue Date : 20/08/2010

,Test resulls relate only to this/these ltems. This tast report shall not be duplicated in full without the permission of the test laboratory.

Page 1 of 2

EPA Export 24-02-2011:11:34:18




BHP/CL/02C

Analysing
Testing
TEST REPO RT Consu]tmg
Calibrating
ctient:  SLR Consulting Ireland BHP Ref. No.: 94060.5 Izl'ilg
7 Dundrum Business Park Order No.:
Windy Arbour Date Recelved: 06/08/10 BHP
Dublin 14 - Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAQ: Oliver Higgins item :See below Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mall bhpcem2@bhp.le
Test Client Reference Units Results |Standard
Reference
GW02
Ammoniacal Nitrogen (as NH;-N) é\ﬁ??g)ll 0.01 APHA -4500- NH;-D
Iron & mg/l <0.001 | APHA-3120-B
Manganese 0@3&* mg/! <0001 | APHA-3120-B
JorthoPhosphate (PO,-P) & &‘\0 mg/t 0.09 | APHA-4110-B
SO
N
O &
&
I S
S— — — QO\A\\%»,M__ PN S -
K
O
&
=)
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition,

For and on behalf of BHP laboratories :

). .
Pat O'Suﬁivabn“ A —
Issue Date : 20/08/2010

ITesl results relate only to this/these items. This test raport shall not be duplicated in full without the permission of the test |aboratory.

Page 2 of 2

EPA Export 24-02-2011:11:34:18



BHP/CL/02C

Analysing
- Testin,
TEST REPORT Conaulting
Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.: 94060.6 |§|€|§
7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
: Test Specification: Nil Thomondgate
FTAO: Oliver Higgins ltem :See below Limerick
’ Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mall bhpcem2@bhp.ie
Test Client Reference Units Results {Standard
Reference
GWO03
HpH -& 746 | APHA-4500-H'-B
Electrical Conductivity {gém" 376 APHA -2510-B
Sodium & 2@0 mg/! 28.62 | APHA-3120-B
Potassium 05?%0 S mg/| 4,01 APHA -3120-B
Calcium & \.\%@ mg/! 9252 | APHA-3120-B
LMagnesium &\Q & mg/! 20.27 APHA - 3120 - B
Chloride @ mg/ £3.11 | APHA-4110-B
Sulphate (88 SOg)— — - e eore| ormee e GBE e | g/l | 17,24 | -APHA-4110-B_) - .
Total Alkalinity (as CaCOs) <<°\Q§\\Q’ mg/| 351 APHA - 2320 -B
Total Hardness (as CaCOy) 6\00 me/l 440 APHA - 2340- B
Nitrate (as NO3) S mg/| 2477 | APHA-4110-B
Nitrite (as NOy) S mg/l <0.05 | APHA-4110-B
Total Organic Carbon mg/| 1.5 APHA -5310-C

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition. -

For and on behalf of BHP laboratories :

Pat O'Sullivan A
Issue Date : 20/08/2010

!Les! results relate only to this/these items. This test report shall not be duplicated In full without \he permission of the test laboratory.

Page 1 of 2

EPA Export 24-02-2011:11:34:18




BHP/CL/O2C

Analysing
Testing
TEST REPORT Consumng
Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.: 94060.6 |3l'€|§
7 Dundrum Business Park Order No.:
Windy Arbour ) Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAO: Oliver Higgins ltem :See below Limerick
freland :
Tel +353 61 456399
Fax + 363 61 456447
E Mall bhpcem2@bhp.le-
Test Client Reference Units Results [Standard
Reference
GWo03
Ammoniacal Nitrogen (as NH;-N) \}aﬁg/l 0.04 |APHA -4500- NH;-D
Iron @é mg/l 0.052 APHA -3120-B
Manganese & rz@ mg/! 0.013 APHA -3120-B
OrthoPhosphate (PO,-P) 09?00@ mg/l 006 | APHA-4110-B
G
SN
R
RS
&\
KO
RN\ —
- S &7
& o@
O
&
&

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

%

<

. » ‘D
Pat O'Suﬁi:‘van e
Issue Date : 20/08/2010

All methods are from Standard Methods for the Examination of Water

'?est results relate only to this/these Items. This test report shall nol be duplicated In full without the permission of the test laboratory.

Page 2 of 2

EPA Export 24-02-2011:11:34:18




BHP/C

L/02C
Analysing
Testin:
TEST REPORT Consting
Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.: 94060.7 : I%lg
7 Dundrum Business Park Order No.: ]
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAO: Oliver Higgins Iltem :See below Limerick
Iretand
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results |Standard
Reference
GWo4
lpH e 7.32 APHA-4500-H"-B
_ JElectrical Conductivity g@m" 512 APHA -2510-B
Sodium & pomgll 2542 | APHA-3120-B
Potassium S men 312 | APHA-3120-B
Calcium \\}Qo"’f\& me/] 8542 | APHA-3120-B
Magnesium N mg/l 19.85 | APHA-3120-B
Chioride @ mg/ 2749 | APHA-4110-B
Sulphate-(as-SOy) &2 mg/l-—|--36.11- _|--APHA - 4110 ~B.-- . -
Total Alkalinity (as CaCOs) <<0‘Q$°’ mg/! 332 APHA - 2320 -B
Total Hardness (as CaCOs;) 6\00 mg/l 494 APHA - 2340-B
Nitrate (as NO;) 090\ mg/l 16.62 APHA - 4110-B
Nitrite (as NO,) & mg/! <005 | APHA-4110-B
Total Organic Carbon mg/! 0.5 APHA -5310-C

S’

‘Additional information :

All methods are from Standard Methods for the Examination of Water
- and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

VoS
Pat O'Sullivanq’\
Issue Date : 20/08/2010

lTesl results relate only to this/these ltems. This 1est report shall not be duplicated In ull withoul the permission of the test laboratory.

Page 1 0f 2

EPA Export 24-02-2011:11:34:1




BHP/CL/02C

Analysing
Testing
TEST REPORT Consulting
’ Calibrating
Client:  SLR Consulting Ireland BHP Ref. No.: 94060.7 |§|=g|3
7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAO: Oliver Higgins ltem :See below Limerick
. lreland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie-,
Test Client Reference Units Results (Standard
Reference
GwWo4
Ammoniacal Nitrogen (as NH;-N) \}cﬁxg/l 0.02 |APHA -4500- NH,-D
Iron & mg/l <0.001 APHA -3120-B
JManganese Q& Q@C mg/l <0.001 | APHA-3120-B
OrthoPhosphate (PO,-P) Gg%O‘\\Q'\ mg/! 0.02 APHA - 4110-B
&
NN
Q&
& é\
FOIRS
KO
e S o \‘Q\\A‘g _ .
SIS
& o@
O
O
D{\@
g

Additional information : All methods are from Standard Methods for the Examination of Water
: and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

- O e _'L
Pat O'Sullivan -
Issue Date : 20/08/2010

Fssl results relate only to this/these items. This tast report shall not be duplicated in full without the permission of the test laboratory.

Page 2 of 2

EPA Export 24-02-2011:11:34:18



BHP/CL/02C

Analysing
e
TEST REPORT Comuting
Calibrating
Client: SLR Consulting Ireland BHP Ref. No.: 94060.8 |3|“§|§
’ 7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
' Test Specification: Nil Thomondgate
FTAO: Qliver Higgins Item :See below Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 456447
E Mall bhpcem2@bhp.le
Test Client Reference Units Results  |Standard
Reference
GWO05
{ou - 6.86 | APHA-4500-H"-B
Electrical Conductivity pS&r}PO? 681 APHA -2510-B
Sodium Shg/ 16.89 | APHA-3120-B
Potassium 0&*0 & mgl 158 | APHA-3120-B
Calcium oéf&\ mg/l 68.57 | APHA-3120-B
Magnesium Q\\'}Q S mg/l 1456 | APHA-3120-B
Chioride &,\\o“o : meg/| 1951 | APHA-4110-B
Jophate@ssog Lo &S _mgh | 2466 |
Total Alkalinity (as CaCOs,) {(0'\\ RS mg/| 247 APHA - 2320 -B
Total Hardness (as CaCO;) C)OQA mg/l 220 APHA -2340-B
Nitrate (as NO,) \5\ mg/l 9.32 APHA -4110-B
Nitrite (as NO,) o(\éé\\ mg/l <0.05 APHA -4110-B
Total Organic Carbon © mg/l 32 APHA -5310-C

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

{

Pat O'Sullivan "~
Issue Date : 20/08/2010

-Test resuits relate only to this/these items, This test report shall not be duplicated In full without the permission of the test laboratory.

Page 1 of 2

APHA-4110-B { .,

EPA Export 24-02-2011:11:34:18



BHP/CL/02C

Analysing
Testing
TEST REPORT . Consulting
Calibrating
Client: SLR Consulting lreland BHP Ref. No.: 94060.8 l;lilj
7 Dundrum Business Park Order No.:
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nil Thomondgate
FTAO: Oliver Higgins Item :See below Limerick
Ireland
Tel +353 61 456399
Fax + 353 61 455447
E Mall bhpcem2@bhp.ie -
Test Client Reference Units Results |Standard
Reference
GWO05s
Ammoniacal Nitrogen (as NH;-N) \\jﬁ'g/l 0.01 APHA -4500- NH,-Dj
Iron & mpl! <0.001 | APHA-3120-B
Manganese Q& é\ﬂ mg/l <0.001 | APHA-3120-B
OrthoPhosphate (PO,-P) 9&00‘\0'\ me/) <0.01 | APHA-4110-B
Qo .\&@
S
o) é\'\
S
S
. X § . _ _ ,
ORS
& £
O
&
&
Additional information : All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.
For and on behalf of BHP laboratories :
SR |
Pat O'Sullivan " ———
Issue Date : 20/08/2010
lTesl resulls relate only to this/these items. This test raport shall not be duplicaled in full without the permisslon of the lest laboratory, —l

Page 2 of 2

’ EPA Export 24-02-2011:11:34:18
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BHP/CL/02C

Analysing
Testin
TEST REPORT Conauting
Callbrating
- Client:  SLR Consulting Ireland BHP Ref. No.: 94060.9 lgl
7 Dundrum Business Park Order No.: ~
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Ni! Thomondgate
FTAO: Oliver Higgins Item :See below Limerick
Ireland
Tel +353 61 456399
Fax + 353 61 455447
E Mall bhpcem2@bhp.le
Test Client Reference Units Results |Standard
Reference
GW06
fpH - 7.12 APHA-4500-H"-B
. JElectrical Conductivity psgﬁo% 354 APHA -2510-B
Sodium Shng/1 1845 | APHA-3120-B
Potassium P S mg 257 | APHA-3120-B
Jcatoium G me 7845 | APHA-3120-B
Magnesium RO mg/! 20.12 | APHA-3120-B
Chloride Qo“f& mg/] 34.16 | APHA-4110-B
Suiphate (s SO) &L mgn | 1871 | APHA-e10-8 |
Total Alkalinity (as CaCO,) Qg\\ @)&‘ T mgt | 313 APHA - 2320 -B
Total Hardness (as CaCO,) QQ® mg/l 252 APHA - 2340- B
Nitrate (as NO;) N mg/] 6.44 APHA -4110-B
Nitrite (as NOy) 0&5‘{‘\ mg/! <0.05 APHA -4110-B
Total Organic Carbon C mg/l 9.9 APHA - 5310-C

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition,

For and on behalf of BHP laboratories :

O \»)‘.___\
Pat O'Sullivan
Issue Date : 20/08/2010

|Tesl rosults relate only to this/these items. This test repori shall not be duplicated in full without the permission of the fest laboratory.
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BHP/CL/0O2C

Analysing
TEST REPORT Consuig
Callbrating
Client: SLR Consulting Ireland BHP Ref. No.: 94060.9 Igl%lg
7 Dundrum Business Park Order No.: -
Windy Arbour Date Received: 06/08/10 BHP
Dublin 14 Date Completed: 20/08/10 New Road
Test Specification: Nit Thomondgate
FTAO: Oliver Higgins Item :See below Limerick
Ireland
Tel +353 61 455399
Fax + 363 61 455447
E Mait bhpcem2@bhp.le
Test Client Reference Units Results |Standard
Reference
GW06
Ammoniacal Nitrogen (as NH;-N) @g/l <0.01 |APHA -4500- NH;-D
Tron @\‘mg/l 0067 | APHA-3120-B
Manganese QS P mg/l 0.021 APHA -3120-B
OrthoPhosphate (PO,-P) o‘j\éé\ mg/l 0.01 APHA - 4110-B
G
S
N
:\\°§®
. ,é? ’&O
AN -
IS
O
&&0
¢

Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

(o)
Pat O'Sulliva}q“‘“\
Issue Date : 20/08/2010

ITest results relate only to this/these Hlems. This test report shall not be duplicated in full without the permisslon of the test laboratory.
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Huntstown Waste Licence Application SLR Consulting ireland
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Safety Storage Systems Ltd.
- Spill Kit Details

Emergency Spill Response Kits designed to tackle chemical spills which
occur outside bunded areas. Contents include Absorbent Socks, Mats,
Pads, Instructions, Disposal Bags and PPE.

Supplied in highly visible mobile wheeled Bins.

Spill Kit type: General Purpos.

250 Litre Spill Kit

1 250 Litre Wheeled Bin

4 Socks (3m x 8cm)

20 Cushions

140 Pads (Double Weight)
1 Plug Rug (61cm X 40cm)
1 5Kg Plugging Granules

1 Caution Tape

4 Disposal Bags and Tie

1 Instruction Sheet
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