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Chapter 11 - Soils, Geology & Hydrogeology Thorntons Recycling
EIS for proposed development at Millennium Business Park
Volume 2 - Main EIS

11. SOILS, GEOLOGY & HYDROGEOLOGY

11.1Introduction

This chapter was prepared having regard to the publication “Guidelines for the Preparation of Soils, Geology
and Hydrogeology Chaptersin Environmental Impact Statements” by the Institute of Geologists of Ireland
(1). It was prepared using available published literature and included a walkover survey of the site and
consideration of results of previous ground investigations.

This chapter has been prepared to examine the potential impacts of the proposed materials processing &
transfer facility, which includes for solid recovered fuel production and residual MSW, bio-waste, wood and
green waste transfer facilities, on the soils, geology and hydrogeology in the local environment. The effecs
of the proposed development are considered, taking account of mitigation measures to reduce or eliminate
any residual impacts on the soils and geology.

11.2 Methodology

11.2.1 Study Area &
¢

It is proposed to redevelop a site in the Millennium Business Pa Iés‘,{\Cappagh Road, Dublin 11 as a materials
transfer and processing facility. The site is a 2.4 hectares @@éé@nd currently comprises a large undeveloped
grass-covered area in the western portion of the site, wﬁgﬁéogravelled hardstanding area with two disused
buildings are locatedin the eastern portion of the sit%b\Q S

N \é}\

N
The location of the proposed materials procg?é'@ﬁ and transfer facility is shown in Figure 1.1. The
hydrogeological study areais shown in the gg;uz.\@y\\associated with this chapter.
N
Historic mapping for the site shows no evi@eogce of any industrial use for the site. Historically, the site has
remained an agricultural site, likely to h{@g&% been utilised for tillage or pasture uses.
c®
A review of historic aerial photographs indicates that prior to 1995 the majority of eastern portion of the site
remained undeveloped. Three buildings and hardstanding were identified in the east portion of the site. Itis
likely that these buildings were developed in association with the quarry activities to the east and northeast
of the site. Aerial photographs from 2000 suggest a number of residential developments associated with
agriculture in the surrounding area, while the quarrying activity to the east of the site has become more
prominent. The aerial photograph from 2005 identifies the quarry adjacent to the site, suggesting that the
quarrying activities had intensified.

Historical imagery suggests that the Millennium Business Park developed in the surrounding area from 2002
with one large commercial building was identified 260 mto the north ofthe site. Severaladditional commercial
properties were developed prior to 2006 with large buildings developed 130 mto the north and 210 mto the
northwest. Two commercial buildings were constructed adjacent to the western and northern boundary in
2008, while another large building was noted 40 m to the southwest.
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11.2.2 Relevant Guidance

This section presents the methodology used in assessing the baseline soil and geological environment. As
well as considering the relevant EPA guidance (EPA, 2003) (EPA, 2002) with respect to the preparation of an
EIS, the scope and methodology for the baseline assessment has been devised in consideration of the
following guidelines and sources of information:

e Geologyin Environmental Impact Statements (IGI, 2013)

e Geology of Kildare-Wicklow (B. McConnell, M.E. Philcox., 1995)

e General Soil Map of Ireland (Taluntais, 1980)

e Groundwater Protection Scheme for County Dublin (on GSI website) (Geological Survey of Ireland &
Kildare Co. Council, 2004)

e Online historic OSI mapping and aerial photographs (OSI, 2013)

e Online landslide database (GSI, Online Landslide Viewer, 2013)

e Online heritage database (GSI, Online Heritage Database, 2014)

¢ Online Aggregate Potential Mapping database (GSI, Online Aggregate Potential Mapping Database,
2014)

e EPAEnvision Map Viewer (Environmental Protection Agency, 2015)

e Priorsite investigation data from the site

e Groundwater data derived from the EIS associated with a soils recovery licence application for the

adjacent Huntstown Quarry &
N<
\Qé
ﬁé\
N
11.2.3 Consultation 00\0\79
&b

Statutory consultees, bodies with environmental resﬁgﬂ%\lblllty and other interested parties were informed
with regards the proposed development, with th%g@\é@onses summarised in Chapter 5 of the EIS.

KO
FT consulted the Geological Survey of Irelan g@s with regards any potentialimpacts from the development,
however no formal response was received. OQ

O

Consultation with Fingal County Coung{%\id not raise any issues with regards the potential impacts of the
development to the underlying soils, S’eology and hydrogeology.

11.2.4 Field Assessment

A site walkover was undertaken in May 2016 w hich incorporated the proposed site for development. The
information obtained is also referenced in this chapter.

11.2.5 Evaluation Criteria

During each phase (construction, operation, maintenance and decommissioning) of the proposed waste
managementfacility, a number of activities will take place on site, some of which will have the potential to
cause impacts on the geologicalregime atthe site and the associated soils, geology and hydrogeology. These
impacts are discussed in detail in Section 11.5.
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11.3 Existing Soils and Geology

11.3.1 Overburden Geology

The GSI Spatial resources website indicates that the soils underlying the site mainly comprise deposits of
grey brown podzolic and brown earths, with surface water gleys and ground water gleys identified in the
north-eastern portion of the site. The GSI Quaternary Geology website shows the area of the site to be
covered with deposits of glacial till derived from limestone bedrock. Approximately 100 m to 200 m east and
west of the site, bedrock is shown to be present at, or close to the ground surface.

The Quaternary Geology of the site and its surrounds is presented in Figure 11.1.

11.3.2 Bedrock Geology

The survey“Geology of Kildare-Wicklow” (GSI, 1994) is the reference source forthe descriptionofthe bedrock
geology of the region. The Geological Survey of Ireland (GSI) 1:100,000 scale bedrock geology map (Sheet
16) shows that Carboniferous (Dinantian) limestone underlies the majority of the site and the surrounding
area, while a small portion to the south of the site is underlain by the Boston Hill Formation. The surrounding
formationsin the area includes the Waulsortian Limestone Formation, the Boston HillFormation and the Tober

Colleen (Calp) Formation. NS

\{\é

&
The majority of the site is underlain by Walulsortian Limestogé‘ l@ﬁmation, comprising fine grained, pale grey,
massive, unbedded, biomicrite (limestone containing s debris and carbonate mud). The sediments
commonly form depositional mounds or “reefs” witho@é sitional dips of 30-40° or more and with relief

typically of several tens of metres. The Waulsor‘ci‘ao(l%a{%es laterally into the Boston Hill, and Tober Colleen
Formations along with other Carboniferous Iimesg}}l@%. The Waulsortian is commonly dolomitised, making it
difficult to distinguish from other limestones. & &

Qé \\'\\Q
A small portion of the southern portion ofth@onite is underlain by the Boston Hill Formation. This formation
consists predominantly of uniform thickgﬁccessions of nodular and diffusely bedded, argillaceous (muddy),
fossiliferous limestones (often dolomi&iﬁ*éd) with subordinate thin shales. The thickness of the formation in

the Haberton Bridge area is more than 600m.

Some 500m north of the site, the area is underlain by the Tober Colleen Formation which is the lowest part
of the Calp Formation. It typically comprises gradationally interbedded calcareous mudstone and very
argillaceous micrite. The formation overlies the Waulsortian reef mounds in the Dublin Basin. The thickness
of the formation is very variable because it drapes mounds and fills depressions between them.

Structurally, the Carboniferous rocks of the area are crossed by a series of northeast-southwest trending
faults which are in turn dissected by a series of northwest-southeast trending faults. One of these latterfaults

is shown on the geological map of the area, bisecting the eastern portion of the site.

The Bedrock Geology of the site and its surrounds is presented in Figure 11.2.

11.3.3 Geological Heritage

The GSI Online Irish Geological Heritage database (GSI, Online Heritage Database, 2014) indicates that the
developmentsite is notlocated inan area ofspecificgeological heritage interest. The nearest site of significant
geological heritage feature is Huntstown Quarry, located adjacentto the eastern boundary of the site. The
proposed development will have no perceivable impact on this orany other areas of geological heritage.
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11.3.4 Economic_Geology

The GSI online Aggregate Potential Mapping database (GSI, Online Aggregate Potential Mapping Database,
2014) showsthat the nearest listed active quarry is located adjacent to the eastern boundary of the site at
Huntstown Quarry. The site is located within an area of very high potential for crushed rock aggregate.
Several other disused pits, quarries and mineral exploration localities are also shown within 1 km of the site
on the GSI database.

11.3.5 Site Investigation

As part of a previous planning application (Planning Ref: 230770) for the site, which related to a smaller
portion (1.26 ha) of the currently proposed site area, an intrusive investigation was undertaken in September
2007. The investigation comprised the supervised excavation of three trial pits across the site to a maximum
depth of 3.7 m below ground level (bgl).

The site investigation generally confirmed the geological succession of the overburden geology. Topsoil was
revealed across the site to depths ranging from 0.3 m to 0.6 m bgl. A layer of sandy silt / sandy silty clay
was encountered at TP1 and TP2 to depthsrangingto 0.8 to 1.4 m bgl. This was generally underlain by firm
to stiff gravelly clay at each location with minor quantities of limestone cobbles and boulders. Bedrock was
not encountered during the site investigation. No visual or olfactorb‘%\/idence of contamination was noted
during the site investigation. §®
NN

The planning application to which this EIS relates include é\@*extension of the previous development site of
c.1.2 hectare to the east of the site. The information ob§aiged from the original site investigation is therefore
considered an accuraterepresentation ofthe underlz\iﬁﬁ@\?ound conditionsforthe entire site given the limited

operations on site and the geology. éﬂ\\%@‘
§

RN

The locations of the trial pits are shown inﬁ%@% 11.3. The trial pit logs are presented in Appendix 18 of
oS
O

Volume 3 of this EIS.
&

A
&
c
11.3.6 Soils Analysis

In 2007 a total of nine soil samples were recovered fromTP1 to TP3 at depthsranging from 0.4 to 3.4 m bgl.
These samples were dispatched to an accredited laboratory and tested for a range of determinants which
included heavy metals, cyanide, solvents and phenols in orderto provide a baseline for possible contamination
on the site.

The results from this site investigations have been screened against current Suitable for Use Levels (S4ULs)
assessment criteria publishedin 2015 by LQM/CIEH. These precautionary screening levels are designed to be
representative of minimal risk to human health in a number of land use scenarios. Given the proposed
development, S4ULs have been selected for commercial land-use and also residential land use to provide a
more conservative assessment.

An additional set of phytotoxin screening levels have been adopted from'‘The Code of Agricultural Practice for
the Protection of Soil’ Ministry of Agriculture, Fisheries and Food (MAFF), 1993, which are protective of healthy
plant growth.

All of the samples returned concentrations below theirrelevant screening criteria. Asummary ofthe laboratory

results is shownin Table 11.3 below, while the laboratory reports are presented in Appendix 19 of Volume 3
of this EIS.
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Table 11-1: Laboratory Results from 2007 Baseline Site Investigation

CONTAMINANT

No of Tests

SL1

Commercial

SL2

Residential

No > SL

HUMAN HEALTH RISK ASSESSMENT
pH - 8.45 9 5-9 0
Arsenic mg.kg? <1 9 640 37 0
Boron mg.kg 1 9 192,000 290 0
Cadmium mg.kg! 3 9 190 11 0
Chromium (total) mg.kg 34 9 8,600 910 0
Copper mg.kg 64 9 68,000 2400 0
Lead mg.kg 120 9 2,300 200 0
Mercury mg.kg*? <1 9 1,100 40 0
Nickel mg.kg! 69 9 980 180 0
Selenium mg.kg™ <1 9 12,000 250 0
Zinc mg.kg? 163 9 730,000 3700 0
Phenol mg.kg*? <1.0 9 1500 760 0
Cyanide mg.kg* <2.5 9 - - -
Sulphate (SO4) mg.kg! 770 9 - - -
Solvents mg.kg* 18 %.'($§ - - -
PHYTOTOXIC SK ASSESSMENT
Units Max \@i@% Test Screening Level (SL) No > SL
Copper mg.kg™ 64 \0& @ 9 200
Nickel mg.kg™ 698 ] 9 110
Zinc mgkg' | 4835 9 300
(&
O
00{&\
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11.4 Hydrogeology

The groundwater section of the GSI website classifies the Waulsortian Limestones and Boston Hill Formation
underlying the site as Locally Important Aquifers. A Locally Important Aquifer would normally be capable of
yielding moderate quantities of water in localised zones only, sufficient to supply wells or small irrigation
schemes. The aquifer classification for the site is shown in Figure 11.4.

The Waulsortian Limestones to the southwest of Dublin are extensively dolomitised and actas a major aquifer
with typical well yields of between 300 and 1,500 m3/day. However within the proposed development site
area, the Waulsortian is discontinuous and less extensive, hence well yields may be less.

The surrounding Calp Formation which covers most of the Dublin Basin represents a basinal facies. The
Formation is very variable but is dominated by low permeability, fine grained argillaceous limestones and
shales which are generally unproductive although there are more permeable strata within the unit which may
be the result of fracturing, faulting or deep karstification due to the proximity of the coast. Typical well yields
for the Calp are in the range 40 to 1000 m3/day.

To the north of the site (approximately 500m north), the Tober Colleen (Calp) Formation is classified as a
Poor Aquifer which is generally unproductive except in localised zones.

The GSI does not list any wells within 1km of the site boundary. The closest wells, as shownin 4, are located
approximately 1.05 km to the south of the site with a potential yield @940 to 100 m3 perday.

&
&
No groundwater was encountered during the 2007 site inve(s\l:{gg@ion.
73S
e
SO
VA
&
RO
N
o
QOQ\\
©
&
S
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11.4.1 Groundwater Vulnerability

Groundwater vulnerability, as defined by the GSI, is the term used to represent the intrinsic geological and
hydrogeological characteristics that determine the ease with which groundwater may be contaminated by
human activities.

The vulnerability of an aquifer to contamination is influenced by the leaching characteristics of the topsoil,
the permeability and thickness of the subsoil, the presence of an unsaturated zone, the type of aquifer, and
the amount and form of recharge (the hydrologic process where water moves downward from surface water
to groundwater). Groundwatervulnerability is determined mainly according to the thickness and permeability
of the subsoilthatunderliesthe topsoil, as these propertiesstrongly influence the traveltimes and attenuation
processes of contaminants that could be released into the subsurface from below the topsoil (as in the case
of contaminants from landfills, septic tank systems and underground storage tanks). The type of recharge is
also considered where indirect recharge (termed ‘point recharge’in Ireland) can occur through swallow holes
or sinking streams.

The GSI Groundwater Data viewer classifies the area where the site is located is predominantly ‘Extreme’due
to shallow bedrockin the area. The shallow natureofthe overburdenis evidentin the surrounding land w hich
is being extensively quarried for limestone. The aquifer vulnerability of the site and surrounding area are
shown in Figure 11.5.

The assessed vulnerability forthe majority ofthe site is shownin Table\ggi.z. The tableillustratesthe standard
ratings of vulnerability used by the GSI, with the existing site con@ﬁons highlighted based on the findings of
9§

the ground investigations. o&i@
\O
&8
Table 11-2: Groundwater Vulnerability QQ\\}\Q'G\}
O &

| Hydrogeological Conditior:s

Vulnerability ‘ Subsoil Permeability (Tvoe) and Thickness

Rating High Permeability Moderate Permeability Low Permeability
(Sand/gravel) (e.g., Sandy soil) (e.g., Clayey subsoil, clay, peat)

Extreme (E) 0-3.0m 0-3.0m 0-3.0m

High (H) > 3.0m 3.0-10.0m 3.0-5.0m

Moderate (M) Not applicable >10.0 m 5.0-10.0m

Low (L) Not applicable Not applicable >10 m

Based on the findings of the trial pit investigations, greater than 3m of low-permeability overburden was
encountered over the bedrock. As bedrockis very shallow to the east and west of the site, an overburden
thickness of 3-5m is assumed, and therefore the assessed vulnerability for the site would be determined as
‘High'.

The overburden deposits of glacial till are derived from the limestones and have generally low permeability
and where they are of sufficient thickness, act as confining aquitards to the underlying aquifer within the
bedrock.

LW15-046-02 Chapter 11 Page 11 of 21

EPA Export 22-03-2017:02:08:04



lap: R:\Map Production\2015\LW15\046\02\Workspace\MXD\EIS\LW1504602_Figl1-5_GroundwaterVulnerability_A4.mxd Mapping Reproduced Under Licence from the Ordnance Survey Ireland Licence No. EN 0001215 © Government of Ireland

e L B 87 = ' Bl Co. Dublin
T = 4 = L ‘
E - 80~ 5% ) - — 3 .
| Klllshane“.; . =~ T 4 2
Hollywoodrath = \_Killshihe - I ~shan
2 ), A Bridge i\, i Sy
b - 7 - e A i;\ e n --—-— % S
£ B 97\ o = Legend
. ” S T B ==
Godd G' o Vel own \ : j . : , = “ [ Proposed site Bounfj?ry
Cruiseratn \ - : ) Groundwater Vulnerability
dd 3 . = E-E
QBQ - Groyid [ X \ ‘,’ rfD L ).<treme
: ohstown “\ _Boldwinters /s TS H - High
/ Graveyar ® 93 r - 5 i = M - Medium
90 b i i \‘
% \: L - Low
% Water

: -4 Joghr ' :
'9727 w ReSen/oi — B
; Covered) s

Gramg% %\ '
Balllycoolen, ///\ | % i 5,\ . © ,ém

X (Rock Near Surface or Karst)

cooten = ,
/ o % oy
* % N &\? “-E|ectrici
Qﬂ Qéx = g=-_ Stafig A
U 1 Date 13/10/2016

;\\'0
: &i\ Kildonan

Client Name

" L D ‘@L Thorntons Recycling
! /\/\ ~
’ r—':"" Project Title
' i : ‘ EIS for Proposed Development
\D@eterinary IF{G_;EEI’ at Millennium Park
Laboratory=
/ Figure Title

Groundwater Vulnerability

gh National

RS 65 aedic Hospital O /i F
i S COI"II’]O'“ C Figure No. Rev.
: N/ : e (5 == 11.5 A
~ r .
> < . S =\ 7 . Scale 1:25,000 @ A4
= 5 ’\ch A\Sth
: : " 7 Church- 7 =N . CONSULTANTS IN
S,tO\ A\ bbofistowR 74 < = "Schebls \/Sth: ENGINEERING &
A EBY 7 >, ,b. — 7 = ENVIRONMENTAL
INSEIIC . 5 — | =4 a7 4 SCIENCES
7 h AL - e 3 4 z = 72 \GN\S ]
AL £ Wy Q¢
0 0.25 0.5 1 Y0, (. / : o1 | {28 AN ) TS ot 464133, £ ezt adea e
/ £ ) -w 7 f L# Y A nit aza, Nort ark Business Parl ublin relan
e s N \Nxék - /O ColRt-Ds {dﬂ \/ L
y\\l el R [P 1 Z\ = iy W: www.fehilytimoney.ie E: info@ftco.ie

EPA Export 22-03-2017:02:08:04



Chapter 11 - Soils, Geology & Hydrogeology Thorntons Recycling
EIS for proposed development at Millennium Business Park
Volume 2 - Main EIS

11.4.2 Groundwater monitoring

As noted, no groundwater was encountered during the site investigations. Published geological reports
indicate that groundwater is generally within 10m of the surface across the eastern region of Ireland and has
an annual fluctuation of less than 5m.

A review of the pertinentgroundwater information presented in an EIS undertakenin relation to the adjacent
Huntstown Quarry wascarried out!. Six boreholes (GW01 to GW06) wereadvanced acrossthe quarry complex
to depths ranging from49m to 80.5m bgl. Groundwater monitoring wells were installed at each location for
subsequent monitoring. Groundwaterwas gauged at 74.52 mAOD (GW05) to 42.32 mAOD (GW06), generally
flowing in a south to southeast direction. The closest monitoring point to the site were GW05 and GWO06,
located 540m to the northwest and 440 mto the southeast of the proposed development site respectively.

FT undertook groundwater monitoring attwo ofthe boreholes atthe adjacent Huntstown Quarryin June 2016
to provide a baseline assessment of the underlying groundwater quality.

Samples were retrieved from GWO05 located 540 m northeast of the site (up gradient) and GWO06 located 440
m southeast of the site (down gradient). The samples were submitted to an accredited laboratory and
analysedforabroadrange of determinants which included heavy metals, hydrocarbons, ammonicalnitrogen,
chloride, hardness (as CaCO?2), total alkalinity, sulphate, nitrate, nitrite and phosphate. The results are
summarised below and presented in Appendix 20 of Volume 3 of this EIS.

&
The groundwater quality retrieved from GWO05 and GW05 indicate@@hat the underlying groundwater can be
considered to be of good quality with the majority of the Q\Q‘t inants analysed returning concentrations
below the EPA's Interim Guideline Values (IGVs). A slight %\&vated concentration for zinc (0.17 mg/l) was
detected in the sample retrieved from GWO05, margi exceeding the screening criteria of 0.1 mg/I,
however, this is not considered significant. A margm@?l\@glevated concentration of chloride was detected in
the sample retrieved from GW06, however, this is } to be due the slightly higherconcentration of chloride
in rainfall due to the sites close proximity to thgg%\g@?t Both samples exceeded the guidance for hardness (as
CaCO0s3) which is typical of the underlying Lg(@e ne Aquifer. Both of the samples exceeded the criteria for
manganese (0.05 mg/l) returning concentl@%ons of 0.21 mg/l and 0.165 mg/l respectively. The IGV
guidelines outline that elevated concentrations of manganese can be an indicator of organic contamination
(i.e. silage) however, it is also naturak@%ccurring. Additionally, the IGV for manganese is set because of
aesthetic and taste reasons, not fof~health reasons and therefore the exceedances are not considered
significant.

On the basis of the above information, the groundwater underlying the site was considered to be of good

quality and therefore additional site specific groundwater monitoring was not considered necessary for the
proposed development.

11.4.3 Hydrochemistry

The aquifers of the region contain mainly calcium magnesiumbicarbonate type waters with Total Dissolved
Solids of less than 500 mg/I. The Total Hardness of limestone and dolomite generally range from 300 mg/I
(as CaCOs3) to over 400 mg/l (as CaCO3). The chemistry of the overlying aquitard groundwaters will generally
be similar as the glacial till is also derived from the limestones. Many of the groundwaters in Dublin City are
of poor quality as a result of numerous activities associated with urban centres.

! http://www.epa.ie/terminalfour/waste/waste -view-filter.jsp?regno=W0277-01&filter=b&docfilter=go
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Chapter 11 - Soils, Geology & Hydrogeology

11.5 Potential Impacts

The proposed development comprises the construction of a waste processing building, a bale storage building
and ancillary infrastructure. A detailed description of the proposed developmentis provided in Chapter 2. The
potential impacts of the development on the soils, geology and hydrogeology and of the site are assessed
below.

11.5.1 Impact Appraisal Methodology

The following elements of the development were examined in order to determine the potential impacts on the

soils, geology and hydrogeology aspects of the proposed development:

e characterisation of the soils, geology and hydrogeology of the site
e evaluation of the risks and potential impacts of the proposed development

The following sections detail the potential impacts that have been identified from the appraisal methodology
presented above. Appropriate mitigation measures are then proposed to avoid or adequately mitigate these

impacts.

&

11.5.2 Assessment of Significance of Geological Impact on t\gﬁ‘g Receiving Environment

S

An impact rating has been developed for each phase ofogqo\éevelopment of the site based on guidance as
recommended by the Institute of Geologists of Irelan
environment was first identified. Then the magnjgpﬁ
This determines the significance of the impact ng@?o&é\ he application of mitigation measures.

The criteria for rating site importance of theg

RS
\\,‘(\
O
[
&

The importance (sensitivity) of the receiving

the potential hydrological impact was estimated.

%&Q’ogical featuresis set outin Table 11.3.

Table 11-3: Criteria for Ratir@g‘\ Site Importance of Geological / Hydrogeological
Features

Importance Criteria Typical Example
Extremely High | Attribute has a high quality or value Groundwater supports river, wetland or surface
(Hydrogeology | onan international scale. water body ecosystem protected by EU
only) legislation e.g. SAC or SPA status.
Very High Attribute has a high quality, Geological feature on a regional or national
significance or value on a regional or | scale (NHA).
national scale. Large existing quarry or pit.
Degree or extent of soil Proven economically extractable mineral
contamination is significanton a resource.
national or regional scale. Regionally Important Aquifer with multiple
Volume of peat and/or soft organic wellfields.
soilunderlying the site is significant Groundwater supportsriver, wetland or surface
on a national or regional scale. water body ecosystem protected by national
legislation e.g. NHA status.
Regionally important potable water source
supplying >2500 homes.
LW15-046-02 Chapter 11 Page 14 of 21
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Typical Example

Inner source protection area for regionaly
important water source.

significance or value on a local scale.
Degree or extent of soil
contamination is minoron a local
scale.

Volume of peat and/or soft organic
soilunderlying the site is smallon a
local scale.

High Attribute has a high quality, Contaminated soil on site with previous heavy
significance or value on a local scale. | industrial usage.
Degree or extent of soil Large recent landfill site for mixed wastes.
contamination is significant on a local Geological feature of high value on a local scale
scale. (County Geological Site).
Vo_Iume of p_eat and/_or _SOft_ or_g_anlc Welldrained and/or high fertility soils.
soil underlying the site is significant . . .
Moderately sized existing quarry or pit.
on a local scale. i i ]
Marginally economic extractable mineral
resource.
Regionally Important Aquifer.
Groundwater provides large proportion of
baseflow to local rivers.
Locally important potable water source
supplying >1000 homes.
Outer source protection area for regionaly
importan@ater source.
Inner@ource protection area for locally
(l\q\%\ﬁ?ant watersource.
Medium Attribute has a medium quality, Ogﬁq’b@%ntaminated soil on site with previous light
significance or value on a local sc%{ 9\')\* industrial usage.
Degree or extent of soil ,OQQ <“ | Small recent landfill site for mixed wastes.
contamination is moderate&@)\éo@cal Moderately drained and/or moderate fertility
scale. O soil
& ) ] olls.
Volume of peat and/orﬁ’oc@%rgamc Small existing quarry or pit.
soil underlying the siteé’&c’moderate . .
" Sub- economic extractable mineral resource.
ona localscale. & i )
D Locally important Aquifer.
@)
Potable water source supplying >50 homes.
Outer source protection area for locally
important water source.
Low Attribute has a low quality, Large historical and/or recent site for

construction and demolition wastes.

Small historical and/or recent landfill site for
construction and demolition wastes.

Poorly drained and/or low fertility soils.
Uneconomic extractable mineral resource.
Poor bedrock aquifer.

Potable water source supplying <50 homes.

Generally, the site geology and hydrogeology ranks as Medium importance as the site is underlain by
Waulsortian Limestones and the Boston Hill Formation, both characterised as Locally Important Aquifers.
Additionally, the site is located within an area of Very High potential for crushed rock aggregate with a
limestone quarry is located adjacent to the eastern boundary of the site.

LW15-046-02
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11.5.3 Assessment of Magnitude of the Impact on Geology Attribute

The assessment of the magnitude of an impact incorporates the timing, scale, size and duration of the
potential impact. The magnitude criteria for geological impacts are defined as set outin Table 11.4.

Table 11-4: Estimation of Magnitude of Impact on Geological & Hydrogeological

Features
‘ Magnitude ‘ Criterion Description and Example
Large Results in loss of attribute | ¢ Lossofhigh proportion offuture quarryor pit reserves
Adverse and/or quality and e Irreversible loss ofhigh proportion oflocal high fertility
integrity of attribute soils

e Removal of entirety of geological heritage feature

e Requirementto excavate /remediate entire waste site

e Requirement to excavate and replace high proportion
of peat

e organic soils and/or soft mineral soils beneath
alignment )

e Removalof lar e»%roportion of aquifer

e Changes to gfuifer or unsaturated zone resulting in
extens\ix)seqﬁﬁa nge to existing water supply springs and
well i@.rbasefloworecosystems

. P\\}qu.p ial high risk of pollution to groundwater from

S L‘i?l‘ne run-off.
§$ alculated risk of serious pollution incident >2%
‘\c%(\\o annually.

S
X
Moderate Results in impact on \OOQ e Loss of moderate proportion of future quarry or pit
Adverse integrity of attribute © reserves
loss of part of attrd'J e ¢ Removal of part of geological heritage feature
e Irreversible loss of moderate proportion of local high
fertility soils

e Requirement to excavate / remediate significant
proportion of waste site

e Requirement to excavate and replace moderate
proportion of peat,

e organic soils and/or soft mineral soils beneath
alignment.

¢ Removal of moderate proportion of aquifer.

e Changes to aquifer or unsaturated zone resulting in
moderate changes to existing water supply of springs
and wells, river baseflow or ecosystems.

e Potential medium risk of pollution to groundwater
from routine run-off

e Calculated risk of serious pollution >1% annually

Small Results in minor impact on | e« Loss of small proportion of future quarry or pit
Adverse integrity of attribute or reserves
loss of small part of e Removal of small part of geological heritage feature
attribute
LW15-046-02 Chapter 11 Page 16 of 21
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‘ Magnitude ‘ Criterion Description and Example

e Irreversible loss of small proportion of local high
fertility soils and/or

e high proportion of local low fertility soils

e Requirementto excavate /remediate smallproportion
of waste site

e Requirementtoexcavate andreplace small proportion
of peat.

e organic soils and/or soft mineral soils beneath
alignment.

¢ Removal of small proportion of aquifer.

e Changes to aquifer or unsaturated zone resulting in
minor change to water supply of springs and wells,
river baseflow or ecosystems.

e Potential low risk of pollution to groundwater from
routine run-off.

e Calculated risk of serious pollution incident >0.5%

annually.
Negligible Results in an impact on No measurable changes in attributes.
attribute but of insufficient Calculated risk serious pollution incident <0.5%
maghnitude to affect either annually. &
use orintegrity &S
DO
Minor Results in minor Minogfé’@a‘\cmcement of geological heritage feature
Beneficial improvement of attribute Q\§Q§
quality Qoi@f
Moderate Results in moderate RS ¢§oderate enhancement of geological heritage feature
Beneficial improvement ofattribut@o\\\o’
quality \ooQ
\J
Major Results in major dﬁ\& Major enhancement of geological heritage feature
Beneficial improvement of atfribute
quality

Generally the unmitigated impact on the geological environment is considered to be a Small Adverse effect
based onthe impact and attributes givenin Table 11.4. This is due to the potential loss of a small proportion
of crushed aggregate potential underlying the site and perceived low risk of pollution to the aquifer which
may be caused as a result of contamination caused by leaks and spills from construction plant or materials.

11.6 Assessment of Significance of Geological Impacts

The matrix in Table 11.5 determines the significance of the impacts based on the importance and magnitude
of the impacts as determined by Tables 11.3 and 11.4 over.
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Table 11-5: Ratings of Significant Environmental Impacts for Geology & Hydrogeology

Magnitude of Impact

Importance ‘

of Attribute Moderate

A
Small Adverse Adverse

Large Adverse

‘ Negligible

SuEnEWAlshil Imperceptible Significant Profound Profound
. . Significant/ Profound/

Very High Imperceptible o Profound
Moderate Significant
Moderate/ Significant/

High Imperceptible . Profound/Significant
Slight Moderate

Medium Imperceptible Slight Moderate Significant

Low Imperceptible Imperceptible Slight Slight/Moderate

The determination of the significance of each impact for this site is presented below.

&
11.6.1 Potential Impacts on Soil and Geology - Direct & Indﬁct
S
The following on-site activities have been identified as th %@rces of potential risks to the soils and geology
from the development: \\}Q°\~>\&
&

e The removal of topsoil and subsoil durin \Olé\é&onstruction phase will expose the subsoil to erosion.
Some element of cut and fill will occurg ?te, however, this will be limited given the relatively flat-
lying nature of the site. Furtherimp@\%\%n the soils will occur during excavation for foundations and
service trenches. 6\00

e A significant proportion of the %ﬁal till may also be removed from site during the development. The
impact on the geology and hﬁﬁ’rogeology will be to reduce the overburden coverto the aquifer and
therefore increase the vulnerability of the aquifer to contamination for a temporary period during
construction.

e Soil compaction may occur due to movement of construction and maintenance traffic. This will occur
particularly within areas of topsoil which are highly compressible. This could lead to an increase in
runoff and subsequently to an increase in erosion.

The magnitude of these potential direct impacts, prior to mitigation, is considered to be of slight significance.

11.6.2 Potential Impact on Groundwater - Direct & Indirect

The following on-site activities have been identified as the sources of potential risks to groundwater from the
development:

e Removal of topsoiland subsoilduring construction phase may resultin the exposure ofthe underlying

limestone bedrock to sources of contamination and may temporarily increase the vulnerability of the
aquifer whether or not the rock is exposed.
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e Chemical pollution may occur as a result of spillage or leakage of chemicals, runoff from vehicle
washing facilities, unset concrete, storage of fuels or refuelling activities etc.

e Itis likely thatsite derived materialwill be usedinthe formation of sub-base materialand landscaped
areas, however, some materials may be required to be imported to site. If not properly regulated or
controlled, this may resultin an increased risk of contamination to the underlying groundwater from
contaminants within the imported materials.

e The construction of additional drainage channels and other infrastructure may result in localised
drawdown ofthe watertable and, wheregravelis usedduring construction, may also resultin localised
preferential drainage pathways. The changes in the drainage regime may also resultin changes to
the moisture content of the soils which may have implications for ecology (described in Chapter 10
Flora & Fauna),sedimenttransport, flooding and erosion (described in Chapter 8 Hydrology and Water
Quality).

The magnitude of these potential direct impacts, prior to mitigation, is considered to be of slight significance.

11.6.3 Potential Cumulative Impacts on Geology and Hydrogeology - Direct & Indirect

The site is located within a heavy industry zone with numerous mQ;&strlaI and commercial developments
located within the area, as identified in Chapter 1. Huntstown Qua(é;/ is also located 100m to the east of the
site. However, given the resultant slight significance impact Q\Qt% ontentlal development, itis not considered
that there would be any cumulative impact on the geologaéga@l ydrogeology of the site.
R «©
EOA

Q‘»
11.7 Mitigation Measures for Soﬂs@éﬁéology and Hydrogeology

\\\\

The following sections outline appropriate m{t%%tlon measures to avoid or reduce the potential impacts of the
proposed development on soils, geologyoﬁ\qd hydrogeology.

S

11.7.1 Mitigation by Design and Best Practice

With regard to the proposed development, detailed design best practice will be implemented as follows:

¢ Theworkswillbe designedand checked by a suitably qualified and experienced geotechnicalengineer.

e Any excavation and construction related works will see the carrying out of a design risk assessment
to evaluate risk levels for the construction, operation and maintenance of the works. Identified risks
will be minimised by the application of principles of avoidance, prevention and protection. Information
on residual risks will be recorded and relayed to appropriate parties

e A method statement for each element of the works will be prepared prior to any element of the work
being carried out.

e Details of the relevant assumptions, relating to methods and sequencing of work will be provided to
the contractor.

e Given the current site layout and the scale of the proposed development, it is not envisaged that a
significant programme of earthworks will be required. However, any potential earthworks undertaken
will be monitored by suitably qualified and experienced geotechnical personnel.

e The programming of the works willbe such thatearthworks are not scheduled to be carried out during
severe weather conditions. Where such weather is forecast, suitable measures will be taken to secure
the works.
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e Details of all appropriate assumptions, relating to methods and sequencing of any works, will be

provided to the contractor.
¢ Noamendmentstoanydesigned works willbe carried outwithoutthe priorapprovalofthe designers.

11.7.2 Mitigation Measures for Soils and Geology

To mitigate against erosion of the exposed soil or rock, all excavations will be constructed and backfilled as
quickly as possible. Excavations willnotbe left open overnight where possible and excavation willstop during
or immediately after heavy rainfall.

To mitigate against possible contamination of the exposed bedrock/aquifer, refueling of machinery and plant
will only occur offsite or in specially designated areas such as site compounds, using designated refueling
bowsers.

Imported soils will be chemically validated and imported from a verified source. It will be placed and levelled
as quickly as possible afterunloading on the site. Any temporary stockpiles will be covered overnight to
prevent erosion and sedimentation.

All temporary cuts / excavations will be carried out such that they are stable or adequately supported.
Unstable temporary cuts / excavations will not be left unsupported. Temporary cuts and excavations will be
protected against the ingress of water or erosion. Temporary worksﬁll be such that they do not adversely

interfere with any existing drainage channels. ,\\Q@‘
d
S
o PN
11.7.3 Mitigation Measures for Groundwater \QOS@G
&
The effects of groundwater control, if required duy excavation, are likely to be localised, temporary and
reversible. To reduce the impact on groundwgﬁg\ﬁow, controls such as dewatering or physical cut-offs will
be avoided where possible. <<6‘ \\'\\
S

A\
The nature of the proposed materials-progessing & transfer facility poses a low risk to groundwater, with no
significant quantities of potentially cont@minating material stored on the site. All materials brought on site
will be stored in designated impermeg’ble concrete hardstanding areas breaking any potential pathway.
Diesel for any site based equipment will be stored in a bunded area to prevent run-off, with a designated
hard-standing fill area for re-fueling operation.

11.8 Residual Impacts

Residual impacts on the soils, geology and hydrogeology after implementation of the mitigation measures
listed are predicted to be imperceptible.

11.9 Conclusions

The following conclusions can be drawn, in relation to soils, geology and hydrogeology:
e the site geology typically consists of a thin layer of topsoil, overburden predominantly comprising
cohesive gravelly clay overlying limestone bedrock

¢ the majority of the site is grass covered, with the eastern portion of the site covered in gravelled
hardstanding with 3 no. buildings in the southeastern portion of the site

LW15-046-02 Chapter 11 Page 20 of 21

EPA Export 22-03-2017:02:08:04



Chapter 11 - Soils, Geology & Hydrogeology Thorntons Recycling
EIS for proposed development at Millennium Business Park
Volume 2 - Main EIS

A site walkover was undertaken and prior intrusive investigations were used to inform the assessment of the
potential impacts on the soils, geology and hydrogeology.

Mitigation measures have been proposed with regard to the design and construction of the proposed
development. Providedthat these mitigation measures are carefully implemented, the residual risks to the
soils, geology and hydrogeology associated with the construction, operation and decommissioning of the site
are considered to be imperceptible.
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