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EXECUTIVE SUMMARY

This report has been prepared by Panther Ecology Ltd. was commissioned by MRP Oak@nd
Limited to prepare a Natura Impact Statement. The applicant is seeking permission o the
construction of a Large-scale Residential Development of 285 no. units on 10.3047sit8 to
include site landscaping, boundary treatments and associated ancillary site worgéiqgﬂading
foul and surface water drainage, internal roads and footpaths at Ruanbeg, KiId@)@?@%ildare.

This report identified the presence of European sites within the potent'@%q&g influence of
the proposed development and noted that the proposed developmb?% ite is in the same
Hydrological Catchment as Pollardstown Fen SAC (Site Code 000396)<tnat is approximately
3.8km from the proposed development site. The potential for impacts to European sites as a
result of the proposed development such as potential surface water & groundwater quality
impacts, introduction of invasive species, habitat destruction and impacts from noise and dust
were considered and the level of risk posed assessed.

During Stage 1 Screening for Appropriate Assessment, it was considered that there may be
potential for an indirect impact upon the qualifying interests / special conservation interests of
Pollardstown Fen SAC due to a potential deterioration in groundwater during the construction
phase. Therefore, a Natura Impact Statement was prepared.

Due to the recommended control measures and standard practice during the construction phase,
it is considered that there would be no adverse impact to the conservation objectives of the
habitats and species for which the Pollardstown Fen SAC have been designated.

It is considered that there would be no significant risk of negative impact, either alone or in
combination with other plans or projects, to the integrity of the Natura 2000 network.

This Natura Impact Statement has been updated in response to a Further Information Request
on the 6™ July 2023 — PL REF 23/510.



1.0 INTRODUCTION

MRP Oakland Limited is seeking planning permission is seeking permission forxthe
construction of a residential development of comprising of 285 units on 10.3ha site to_ificlude
a creche and multifunctional space, site landscaping, boundary treatments and (a&gﬂa ed
ancillary site works including foul and surface water drainage, internal roads angsi‘OQg@aths at
Ruanbeg, Kildare, Co. Kildare. QO\}\%\Q

<
The principal aim of this study is to assess whether significant eﬁects\@{El{m@%ean sites (the
Natura 2000 network) are likely to occur as a result of this project inlacc cifance with Article
6(3) of the Habitats Directive and the Planning and Development (Amérdment) Act, 2001, as
amended. This report has been prepared with regards to the European Communities (Natural
Habitats) Regulations 1997 (S.l. No. 94 of 1997), and the later amendment regulations (S.1.
No. 233 of 1998; S.I. No. 237 of 2005; S.1. No. 477 of 2011).

A study was undertaken by Dr Ross Donnelly-Swift (BSc (Hons) Biology, MSc Environmental
Science and PhD Biosystems Engineering) of Panther Ecology Limited. This comprised a
review of the proposed development, a site visit on 10" June 2022 to examine the ecological
context of the proposed development, a desk study of the information on European sites within
the potential zone of influence of the site and an analysis of the information in the context of
the guidance to determine if a Natura Impact Statement is required.

The Appropriate Assessment and Natura Impact Statement shall be undertaken in accordance
with the guidance outlined in “Appropriate Assessment of Plans and Projects in Ireland -
Guidance for Planning Authorities” (DoEHLG, Dec 2010) and “Assessment of Plans and
Projects Significantly Affecting Natura 2000 Sites” (EC, Nov 2001) and “Managing Natura
2000 sites: The provisions of Article 6 of the ‘Habitats’ Directive” (EC, 2018).

e DOEHLG (2010) “Appropriate Assessment of Plans & Projects in Ireland”

e Environment DG, European Commission (2002) “Assessment of plans and projects
significantly affecting Natura 2000 sites - Methodological guidance on the provisions
of Article 6(3) and (4) of the Habitats Directive 92/43/EEC” Oxford Brookes
University, 2001

e Department of the Environment Heritage and Local Government (DoEHLG) Circular
Letter SEA 1/08 and NPWS 1/08.

e Department of the Environment Heritage and Local Government (DoEHLG) Circular
letter NPWS 1/10 and PSSP 2/10

20 LEGISLATIVE CONTEXT

The EU Habitats Directive (92/43/EEC) on the conservation of natural habitats and of wild
fauna and flora, as amended by council directive 97/62/EC, 2006/105/EC, and Regulation
EC1882/2003 of September 2003, as transposed into Irish law by the European Communities
(Birds and Natural Habitats) Regulations 2011 (S.I. 477/11), provides the framework for legal
protection for habitats and species of European importance. The Natura 2000 network provides
an ecological infrastructure for the protection of sites that are of particular importance for rare,



endangered or vulnerable habitats and species within the EU. The Natura 2000 network in
Ireland is made up of European Sites which include:

N
e Special Areas of Conservation (SACs) Q(\Q(b
e Special Protection Areas (SPAS) Q‘lx
6 O)\‘lz
Article 6(3) of the Habitats Directive establishes the requirement for appro essment

when planning new developments that might affect a Natura 2000 site. @ @e 6(3) of the
Habitats Directive states;
@

“Any plan or project not directly connected with, or necessary to the nﬁnagement of the site,
but likely to have a significant effect thereon, either individually or in combination with other
plans or projects, shall be subject to appropriate assessment of its implications for the site in
view of the site's conservation objectives. In the light of the conclusions of the assessment of
the implications for the site, and subject to the provisions of paragraph 4, the competent
national authorities shall agree to the plan or project only after having ascertained that it will
not adversely affect the integrity of the site concerned and, if appropriate, after having obtained
the opinion of the general public.”

Stage 1: Screening for Appropriate Assessment

This stage involves an initial screening assessment of the potential impacts of the project, either
alone or in combination with other projects, upon a Natura 2000 site. If it can be concluded
that there would be no significant impacts upon Natura 2000 sites, the assessment stops at this
stage. If not, or if further assessment is required, the assessment proceeds to Stage 2.

Stage 2: Appropriate Assessment / Natura Impact Statement (NIS)

This stage assesses the impact of the project, alone or in combination with other projects or
plans, on the integrity of the Natura 2000 site, with respect to the site’s conservation objectives,
the site’s ecological structure and function and its overall integrity. The output of this stage is
an NIS, which also includes any mitigation measures required to avoid, reduce or offset
negative impacts of the project. If this stage determines that adverse effects on the Natura 2000
site cannot be excluded, then the plan or project should proceed to Stage 3 or be abandoned.

3.0 APPROPRIATE ASSESSMENT METHODOLOGY

Stage 1 - Screening

Screening is the first stage in the Appropriate Assessment process and is carried out to
determine whether a Stage 2 Appropriate Assessment and a Natura Impact Statement (NIS) is
required. Screening addresses and records the reasoning and conclusions in relation to the first
two tests of Article 6(3);

1. Whether a plan or project is directly connected to or necessary for the management
of the European (Natura 2000) site; and

2. Whether a plan or project, alone or in combination with other plans or projects, is
likely to have significant effects on a European (Natura 2000) site, in view of its
conservation objectives.



Screening should be undertaken without the inclusion of mitigation measures. If the effects are
deemed to be significant, potentially significant, or uncertain, or if the screening process
becomes overly complicated, then the process must proceed to Stage 2 AA and a NIS. BN
<
- . . >
The findings and conclusions of the screening process should be documented@%@ﬁhe
necessary supporting evidence and objective criteria. This is of particular imp n the
cases where the Appropriate Assessment process ends at the screening s(thgé %@ause the
conclusion is that no significant effects are likely. @ b\
@

_ . _ A o
Following Stage 1 Screening, it was considered that there may be@}te Al for an indirect
impact upon the qualifying interests of a European site, therefore, the &sessment progressed
to Stage 2.

Stage 2 — Natura Impact Assessment

The scope of this assessment follows the appropriate assessment statement methodology as
defined within the European Commission guidance document “Assessment of plans and
projects significantly affecting Natura 2000 sites” (2002), Section 3, Part 2. Guidance from the
Department of the Environment, Heritage and Local Government “Appropriate Assessment of
Plans and Projects in Ireland” (2009) and “Managing Natura 2000 sites: The provisions of
Article 6 of the ‘Habitats’ Directive” (2018) have also been used in the preparation of this
report. In accordance with this guidance, the following methodology has been used to produce
this Natura Impact Statement:

Step 1: Information Required

Identifying the conservation objectives of the Natura 2000 site and the aspects of the project,
alone or in combination with other projects or plans, which have the potential to affect those
conservation objectives.

This process involves gathering information for the Natura 2000 site, including the
conservation objectives of the site, factors contributing to conservation value, aspects sensitive
to change and the existing baseline condition of the site. The principal source of information
used for Natura 2000 sites, their qualifying interests and conservation objectives is the National
Parks and Wildlife Service (NPWS). Information is also required for the project including the
size and scale of the project, the relationship (distance, connectivity etc.) of the project to the
Natura 2000 site and the characteristics of existing, proposed or other projects which have the
potential to affect the Natura 2000 site.

Step 2: Impact Prediction

This process predicts and identifies the likely impacts of the project on the Natura 2000 site.
Potential impacts are identified as; direct and indirect; short or long-term duration;
construction, operational or decommissioning; and isolated, interactive and cumulative effects.

Step 3: Conservation Objectives

Once the potential impacts of the project have been predicted and identified, it will be necessary
to assess whether these impacts will adversely impact upon the integrity of the Natura 2000
site, as defined by the site’s conservation objectives and status of the site. Where it cannot be
demonstrated that there will be no adverse impacts upon the Natura 2000 site, mitigation
measures must be proposed for the project.




Step 4: Mitigation Measures

Upon the identification of potential impacts, the project will have on the Natura 2000 site (alone
or in combination with other projects or plans), mitigation measures will be proposed to
eliminate, reduce or offset these negative impacts. Mitigation measures should be considered
with preference to the hierarchy of preferred options outlined in the guidance e nt

“Assessment of plans and projects significantly affecting Natura 2000 sites”. (’\6 Q)\"l/

NN

@Oob@

3.1 METHODOLOGY GUIDELINES \&z? @
N QO

This Appropriate Assessment has been carried with reference to therQflowing guidelines:

e Appropriate Assessment of Plans and Projects in Ireland. Guidelines for Planning
Authorities. DOEHLG, 2010.

e Appropriate Assessment Screening for Development Management OPR Practice Note
PNO1 March 2021

e Circular NPWS 1/10 & PSSP 2/10 Appropriate Assessment under Article 6 of the
Habitats Directive: Guidance for Planning Authorities

e Managing Natura 2000 sites — The Provisions of Article 6 of The Habitats Directive
92/43/EEC. European Commission, 2000.

e Circular L8/08 Water Services Investment and Rural Water Programmes — Protection
of Natural Heritage and National Monuments 2 September 2008

e Assessment of Plans and Projects Significantly Affecting Natura 2000 sites.
Methodological Guidance on the Provisions of Article 6(3) and (4) of the Habitats
Directive 92/43/EEC. European Commission, 2002.

e Commission Notice “Managing Natura 200 sites the provisions of Article 6 of the
Habitats Directive 92/43/EEC. European Commission, 21.11.2018

e CIEEM (2018) Guidelines for Ecological Impact Assessment in the UK and Ireland:
Terrestrial, Freshwater, Coastal and Marine version 1.2. Chartered Institute of
Ecology and Environmental Management, Winchester.

3.2 DESKTOP RESEARCH

Desktop research was carried out to gather information on the ecology of the site and
surrounding areas. The locations of the Natura 2000 sites within the zone of influence of the
proposed development at Ruanbeg, Kildare, Co. Kildare were identified from National Parks
and Wildlife Service (NPWS) online map viewer. Other Natura sites within the potential zone
of influence were also reviewed and considered for the potential for the project to have a
negative effect.

Water quality data from the EPA was reviewed for the assessment of biological and
environmental data collected on waterbodies in Ireland as per the Water Framework Directive
(WFD) Monitoring Programme of River Ecology Monitoring Results (2021).



Information on the characteristics of the Natura 2000 sites within the potential zone of
influence was reviewed from the conservation objectives documents, site synopses and

Standard Natura 2000 data forms available on the NPWS website. &
(\

3.3 SITE SURVEY Qfl,
»& oV

A site characterisation assessment was undertaken on the 10" June 202@@ |ne the
ecological context of the development site, by systematically walking the ag'd oundaries
and determining the habitats present. The habitat survey was undertakgb\n@cordance with
the standard methodology outlined in Fossitt’s “A Guide to Habitats i\tﬁ]’e Qﬁd” a hierarchical
classification scheme based upon the characteristics of vegetation preseit. The Fossitt system
also indicates when there are potential links with Annex | habitats of the E.U. Habitats
Directive (92/43/EEC). Cognisance was also taken of the Heritage Council guidelines, “Best
Practice Guidance for Habitat Survey and Mapping”, (Smith et al., 2011).

Bird species and signs of fauna activity and dwellings were also noted. Particular attention was
given to the possible presence of habitats and/or species, which are legally protected under
Irish and European legislation and to assessing any potential ecological connectivity with
Natura 2000 sites or supplementary or steppingstone habitats of relevance to Natura 200 sites.

4.0 DESCRIPTION OF PROPOSED DEVELOPMENT AND EXISTING SITE
4.1 PROPOSED DEVELOPMENT

The proposed development will consist of a Large-scale Residential Development of 285 no.
units. The development will include one, two, three and four bed units in the form of two
storey detached, semi-detached / terraced houses, along with 3 no. three storey
duplexes/apartments and a single storey age friendly accommodation block. The development
also includes a creche and multifunctional space along with associated car parking, bicycle
parking, landscaping, and open spaces. Vehicular and pedestrian access will be provided from
the Dublin Road (R445) and via Ruanbeg Avenue. Additional pedestrian access will be
provided via Ruanbeg Park. All other site works including boundary treatments and site
services to facilitate development at Ruanbeg, Kildare Town, Co. Kildare [ITM Coordinates
674386, 712374], as shown in Figure 4.1 below. The total site area is approximately 10.3ha.
The closest Natura 2000 sites are the Pollardstown Fen SAC (Site Code: 000396) located
approximately 3.9km and Mouds Bog SAC (Site Code: 002331) located approximately 6.5km
from the proposed development as shown in Figure 4.2 below.

The site is accessed via main entrance along the regional road R445 along the southern
boundary of the site and with access to two entrance ways will be constructed along the
western boundary of the proposed site of the proposed site connecting to the road network of
the neighbouring residential estate. Pedestrian access points will made into the adjoining
Coolaghknock Housing Estate and Ruanbeg Park. Water will be provided to the proposed
dwellings via new connection to the nearby public mains located west of the proposed
development site. Waste water will ultimately connect to a foul sewer rising main that will
discharge at a point on the R445 road.

See accompanying Drainage Design by Punch Consulting Engineers (SuDS Strategy report,
SUDS Drawings, and Engineering Planning Report). The drainage design has been



independently reviewed and minor amendments will be implemented with no significant
impact on biodiversity. The drainage design will reference and take note of Chapter 12
Biodiversity and Green Infrastructure of the Kildare Development Plan 2023- 2029. The
proposed surface water drainage system has been designed using Causeway Flow soft in
accordance with the Department of Environment and Local Government’s guidance @Qu@b t
“Recommendations for Site Development Works for Housing Areas”, with guj (kaken
from the “Greater Dublin Strategic Drainage Study” (GDSDS) and the $County
Development Plan (2023-2029) and DRAFT Kildare Town Local Area Play 285?—2029). A
new surface water sewer network shall be provided for the proposed de\g&)pm%nt which will
be entirely separated from the foul water sewer network. All surface @teécﬁﬂn-off from roof
areas and hardstanding areas are to be drained to SUDS on site in advai¢e of collection by a
gravity pipe network. The proposed drainage system will include bioretention areas.
Throughout the site including in gardens located to the rear of each housing unit that will
capture pavement and roof runoff. Bioretention areas and modified planters will incorporate
drainage stone/subsoil within the bioretention areas/modified planters. Bioretention systems
will allow stormwater to filter through a medium to remove finer contaminants. There will be
3 no. ponds are proposed for the site to provide for attenuation for the areas directly adjacent
to the pond area drained. Controlled discharge from pond areas is set at a discharge rate to
provide water levels at least 500mm below floor levels. Pond areas discharge to the infiltration
tanks. Water levels are provided at least 500mm below floor levels for all areas. See Drainage
Plans for infiltration rates and storage capacity. The apartments and créche will have green
roofs. All surface water is ultimately infiltrating to ground.

The proposed development will see the removal of 22 trees to facilitate the development and
a further 3 due to poor health as per Arbor Care recommendations (See accompanying
Arborist Report). The 25 trees are predominately Ash (Fraxinus excelsior), and the
development will also require the removal of approximately 302 linear metres of hedgerow,
this is predominately along the R445. The proposed landscape plan will include the planting
of 146 street trees: Field maple (Acer campestre), Turkish hazel (Corylus colurna), Small-
leaved lime (Tilia cordata), Ulmus 'Lobel’. 129 medium/small trees: Callery pear (Pyrus
‘Chanticleer), Silver Birch (Betula pendula), Japanese flowering crab apple (Malus
floribunda), Mayday tree (Prunus padus). 70 semi mature trees: Downy Birch (Betula
pubescens), Spanish chestnut (Casteanea sativa), Rowan (Sorbus aucuparia), Scot’s Pine
(Pinus sylvestris) and Sessile Oak (Quercus petraea). There will also be 105 trees planted
along the Curragh Buffer zone: Alder (Alnus glutinosa), Pedunculate Oak (Quercus robur),
Scot’s Pine (Pinus sylvestris), Elder (Sambucus nigra), Wild cherry (Prunus avium), Rowan
(Sorbus aucuparia), Downy Birch (Betula pubescens) and Hazel (Corylus avellana). In
addition, the landscape plan will include non-invasive ornamental species of shrubs for
gardens, open areas and streetscape. Additional formal hedging and understory shrubs along
the treelines. See accompany Landscape Design by Cunnane Stratton Reynolds (Drawing No
22178-1-101).

The proposed development site will also include large public open spaces in the upper middle
section of the site with an area of 6435m? and toward the east boundary with an area of
6480m?2.The proposed development will include smaller open spaces for a total open space of
14,140m?. See Appendix A for site layout.

The estimated construction timeframe, including landscaping activities, for the proposed

development is approximately 36 months. The majority of construction works would be
confined to the proposed development footprint and would not necessitate any works within

10



a watercourse or drainage ditch. During excavation works, soils would be temporarily stored
onsite. Any excess soils would be used for landscaping or exported offsite via a licenced

contractor. There is no hazardous material within the site boundary. BN
<
»
The following project elements of the proposed development have been examined fo(‘p@le{\g ce
to possible effects on the Natura 2000 sites; (@ o
P

Earthworks & Excavation
Sediment & Hydrocarbon Runnoff
Stormwater & Waste Water
Disturbance to Protected Species

)
Impact on Protecte@gfa@%ts
ise o0 .9
Dust and Noise &7 -3
. A7)
Invasive Specb%gf)

!3S < 2 A
(q“c\"\\? od %
\G\a
Site Location
CURRAGHFARM
Figure 4.1: Location of Proposed Site at Ruanbeg, Kildare Town, Co. Kildare
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Figure 4.2:  Location of Proposed Development and Natura 2000 Sites

4.2 EXISTING ENVIRONMENT

The proposed development site is comprised predominantly of agricultural grassland for
livestock grazing. Hedgerow/treeline habitat aligns the site boundaries. The surrounding area
is predominantly urban to the west and grassland to the east with residential and commercial
premises located in the immediate vicinity of the site. Kildare Town centre is located
approximately 1.6km to the west via the R445. The closest mapped watercourse to the
proposed development site is the Tully Stream located approximately 1.6km south west.

According to the Preliminary Flood Risk Assessment (PFRA) Mapping tool by the OPW, the
proposed development site is not located within an area of fluvial or pluvial flood, indicative
of 10% AEP (10-yr) event, 1% AEP (100-yr) event or 0.1% AEP (1000-yr) event. However,
it should be noted that this map is based on broad-scale simple analysis and may not be
accurate for a specific location. A Site-Specific Flood Risk Assessment was carried out by
PUNCH Consulting Engineers (Doc Ref: 222143-PUNCH-XX-XX-RP-C-0004). The
conclusion of this report “It was determined that the proposed development site is currently
located in Flood Zone C for fluvial flooding. The proposed development is at a low risk of
flooding and is deemed appropriate for the site”.

A site investigation has been prepared by Causeway Geotech on the 10" October 2022 (Doc
Ref: 22-0819) and 27" January 2023 (Doc Ref: 22-1436). As part of this assessment three
boreholes were dug by light cable percussive extended by rotary follow-on drilling. A
standpipe installation in three boreholes, five machine dug trial pits and an infiltration test
performed in five trial pits. Installation of automatic groundwater data loggers monitoring over
a period of 6 months. No water strikes were encountered during drilling at any of the location.

12



An infiltration/soakaway test was carried out at five locations (PTP1- PTP5) in accordance
with BRE Digest 365 - Soakaways (BRE, 2016). Topsoil was encountered across the site with
a thickness of 200-300mm. Fluvioglacial deposits were interspersed layers of medium dense
sands and gravels with firm to stiff sandy gravelly clay/silt and extends to at least 1.5mbgl.
Groundwater was not noted during excavation of any of the trial pits. An additignaf) site
investigation was undertaken at the site by Ground Check Limited in August 20 T, @works
comprised the following: 4 No. light cable percussive boreholes with stan 5f‘&allatlons
and hydraulic conductivity testing, 4 no. trial pits with infiltration tests. A %ﬁ‘a tomatic
groundwater level monitoring with data loggers.

A Hydrogeological Site Assessment has been prepared by BlueRock En\ﬁd‘onmental Ltd. (Doc
Ref: BRE22014Rp01F0) and revised in August 2023 as part of a Further Information. The
site is underlain by the Regionally Important (Rg) Curragh Gravel Aquifer West Groundwater
Body (GWB). This aquifer lies in a shallow trough, oriented NE-SW, at the surface of the
limestone bedrock. The GWB is recharged from rainwater percolating through the topsoil and
unsaturated sand and gravel deposits. Automated groundwater level monitoring was
undertaken over a 6-month period with groundwater levels ranging between September and
April 2023. Additional automated monitoring was undertaken between the 16™ and 25"
August 2023. Groundwater was interpreted to discharge to Pollardstown Fen in the north,
while in the south groundwater discharges via a number of springs (including those in the
Japanese Gardens) and provides baseflow to the Tully River. Surface water features are not
considered at risk from the proposed development. Groundwater flow within the deeper dense
gravel body is interpreted to be consistently flowing in a south to south-westerly direction
across the site (in the opposite direction to Pollardstown Fen). The lowest groundwater levels
were recorded in the southern region of the site. A groundwater divide located northeast of
Kildare town is clearly evident. The risk posed to the Curragh Gravel Aquifer and
Pollardstown Fen is considered to be low. The proposed Suds drainage system for the
development incorporates measures to filter and settle contaminants of concern generated
within stormwater runoff from the development that will ensure the risk posed to the
underlying groundwater body is low. These measures also include sediment silt/retaining
measures and a minimum of 1 metre of unsaturated depth of subsoil or aquifer material above
the highest recorded groundwater level. Infiltration conditions in the vicinity of Attenuation
Tanks B and C are deemed sufficiently permeable to facilitate the infiltration of stormwater
to ground. The Punch Engineering design drainage drawings should be referred to. In addition,
all infiltration tanks are provided with petrol interceptors upstream prior to infiltration.

The majority of the proposed development site is made up of improved agricultural grassland
(GA1) habitat with flora present such as Ryegrasses (Lolium spp.), Bent grasses (Agrostis spp.),
Meadow-grasses (Poa spp.), Meadow Foxtail (Alopecurus pratensis), Buttercup (Ranunculus
spp.), White Clover (Trifolium repens), Spear Thistle (Cirsium vulgare), Shepherd’s-purse
(Capsella bursa-pastoris), Nettle (Urtica dioica), Broad-leaved Dock (Rumex obtusifolius) and
Creeping Thistle (Cirsium arvense). The field boundaries are aligned with hedgerow (WL1)
and treeline (WL2) habitats with tree species Ash (Fraxinus excelsior), Beech (Fagus
sylvatica), EIm (Ulmus sp.), Sycamore (Acer pseudoplatanus), Popular (Populus spp.),
Blackthorn (Prunus spinosa), Hawthorn (Crataegus monogyna) and Elder (Sambucus nigra).
With Dog-rose (Rosa canina agg.), Gorse (Ulex europaeus), Snowberry (Symphoricarpos
albus), Hogweed (Heracleum sphondylium), Bindweed (Calystegia spp.), Cow Parsley
(Anthriscus sylvestris), Dandelion (Taraxacum agg.), Primrose (Primula vulgaris), Speedwell
(Veronica spp.) and Sow-thistle (Sonchus spp.). No Third Schedule invasive or protected flora
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were noted during the site assessment. See Table 4.2 for summary for habitats located at and
adjacent the proposed development. See Appendix B for photo log of the site.

N
N
Table 4.2: Summary of Habitats Identified at and Adjacent the Proposed Developmq@%,ite

HABITAT CLASSIFICATION HIERARCHY \QOQQ(V
LEVEL 1 LEVEL 2 LE(\\&E) O
- O\
B — Cultivated and built land | BL — Built Land BL3 - Bu'«'@h{g@@%d artificial
surfaces® .\
R \ O
_ )
E —Exposed rock and disturbed ED — Disturbed ground ED2 - QA@H and bare ground
ground
G — Grassland and marsh GA - Improved grassland GAL — Improved agricultural
grassland
—Li WL1 — Hedgerows
W — Woodland and scrub WL — Linear woodland / 9_
scrub WL2 — Treelines

See accompanying EIAR (Chapter 5 — Biodiversity) for complete ecological assessment of the
fauna at the proposed site. None of the bird species recorded at the proposed development site
are listed under Annex | of the E.U. Birds Directive. No other protected fauna (with the
exception of bats) was recorded at the proposed development site.

43  WATER QUALITY

The proposed development is located within the Barrow_SC_060 sub-catchment which is part
of the Barrow Catchment (ID:14). The closest watercourse to the proposed development is the
Tully Stream (EPA Code: 14T02 — Order 1) located approximately 1.6km south west. See
Figure 4.3. Continuing 1.6km (hydrologically) downstream this stream is joined by the Tully
West Stream (EPA Code: 14T10 — Order 1). From this confluence point the stream continues
as the Tully Stream (EPA Code: 14T02 — Order 2) for approximately 11km (hydrologically)
before joining the Kildoon (EPA Code: 14K27 — Order 3) and continuing in a south west
direction as the Tully Stream (EPA Code: 14T02 — Order 3). It should be noted that from this
point the Kildoon River and the Tully Stream (Order 3) are designated as part of the River
Barrow and River Nore SAC (Site Code: 002162). Other watercourses within the vicinity
include Lenagorra (EPA Code: 14L.34 — Order 1), the Harristown Lower (EPA Code: 14H03 —
Order 1), the Walterstown Lower (EPA Code: 14W04 — Order 1) and the Kingsbog or Common
(EPA Code: 14K31 — Order 1). The Cloncumber Stream (EPA Code: 14C17 — Order 2) is
approximately 4.5km north east of the proposed development site. This stream continues north
west for approximately 1.3km (hydrologically) and is joined by the Rosberry stream (EPA
Code: 14R08 — Order 1). The Rosberry stream continues approximately 318m downstream and
joins the Clongownagh (EPA Code: 14C34 — Order 1). The Environmental Protection Agency
(EPA) undertake surface water monitoring along the Tully Stream, the Cloncumber Stream and
the Slate River. The results for the nearest monitoring stations (as per Table 4.3) with available
monitoring results for the period 2000-2020 are summarised in Figure 4.4 below for indicative
purposes.
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Figure 4.3: Watercourses surrounding the proposed development site
Table 4.3: Active Monitoring Stations of the Tully Stream, Cloncumber Stream & River Slate

APPROX. DISTANCE
STATION NoO. STATION LOCATION EASTING NORTHING FROM SITE
RS14T020200 500 m d/s Br near 973420 910441 2km SW on the Tully
Tully House Stream
RS14T020300 Kilberrin Br 271739.22 | 207922.32 | >-2Km SWon the Tully
Stream
RS14C170200 | OId River Br (W) | 274420 | 220919 8.5km N on the
Cloncumber Stream
RS145010100 Agar Bridge 270342 | 221685 | 1OKM Nsﬂgtghe River
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EPA MONITORING ON THE TULLY STREAM, CLONCUMBER STREAM
AND THE RIVER SLATE
>
5 N
» o
S
O
Q o}’lx
R ittt 3 SIS
= G\
= g B
ﬂ? L ——— o I, U 155 D, . ___erbg o g)__
o N ©
= _ _ _ _ ‘L} ¢
(5] —
S 3
2 —
=]
8 —
m
1
0
2000 2003 2006 2009 2011 2014 2017 2020
1 RS14T020200 E=———==1RS14T020300 C——1RS14C170200 mE=—==1RS14S010100
----- Good Status Moderate Status === == Poor Status

Figure 4.4: Monitoring of the tributaries of the Tully Stream, Cloncumber Stream and the
River Slate

As can be seen in Figure 4.4 above, the Tully Stream is mainly achieving a water quality
status of Q3 (poor) at the monitoring stations. The Cloncumber Stream and the River Slate
are mainly achieving a water quality status of Q3-4 (Moderate) at each of the monitoring
location (Table 4.3).

EPA comments on the most recent monitoring results for the Tully Stream as follows; “The
macroinvertebrate fauna indicated poor ecological conditions in the upper reaches of the
Tully Stream (0200, 0300) when surveyed in August 2020. Ecological condition has improved
to Moderate at 0390, but quality declined to Moderate at 0500 meaning the whole of the Tully
Stream is in an unsatisfactory ecological condition.” EPA comments on the most recent
monitoring results for the Cloncumber Stream as follows; “The macroinvertebrate fauna
continues to indicate unsatisfactory moderate ecological conditions on the Cloncumber
Stream at Old River Bridge (0200) in August 2020”. EPA comments on the most recent
monitoring results for the Slate River as follows; “ All of the six stations surveyed on the Slate
River were in unsatisfactory ecological condition in August 2020. Poor ecological conditions
persisted at the upstream sites (0020) and Allenwood (0050). Moderate quality was evident
in the lower reaches”.

5.0 EUROPEANSITES (NATURA 2000 SITES) WITHIN ZONE OF INFLUENCE

In assessing the zone of influence of this project upon European sites, the following factors
must be considered:

e Potential impacts arising from the project,
e The location and nature of European sites,
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e Pathways between the development and European sites.

The project impact sources, environmental pathways and protected site characteristics were
screened to identify European sites potentially within the zone of influence of the pro&gﬁt

No Special Protection Area (SPA) sites occur within the potential zone of |nf %f the
proposed development. Four Special Area of Conservation (SAC) sites @% @lthm the
potential zone of influence of the proposed development site and are shov&;ﬁirbt'he following

table
\P

Table 5.1: Special Areas of Conservation and Special Protection Area%otentlally within the
zone of influence

SITE NAME DESIGNATION |  SITE CODE D'STANCESTI(?EPROPOSED
Pollardstown Fen SAC 000396 3.9km NE
Mouds Bog SAC 002331 6.5km NE
River Barrow and River Nore SAC 002162 7.6km SW
Ballynafagh Lake SAC 001387 14.4km NE

Maps detailing European sites within 2km and 15km of the proposed site are included as
Appendix C below.

For this assessment, the sites considered to be within the zone of influence of the proposed
development is Pollardstown Fen SAC (Site Code 000396) due to distance and potential link
via groundwater.

The River Barrow and River Nore SAC (Site Code: 002162) is located approximately 7.6km
from the proposed site and the Mouds Bog SAC (Site Code 002331) is located approximately
6.5km from the proposed site. Both SAC’s do not have a direct hydrological connection to the
development site. Surface water features are not considered at risk from the proposed
development. Any deterioration in water quality during the construction and/or operational
phase would not cause a significant impact on the qualifying interests of these Natura 2000
sites. Given the distances from the development, these SACs have been screened out.

The proposed development is not directly hydrologically connected to Ballynafagh Bog SAC
(Site Code 000391). The proposed development site does not contain any of the habitats
associated with this SAC.

Therefore, in the absence of a source-pathway-receptor relationship and given the distances
from the development, these three SACs have been screened out.

5.1  PoLLARDSTOWN FEN SAC (SiTeE CobE 000396)
Pollardstown Fen is situated on the northern margin of the Curragh of Kildare, approximately

3 km north-west of Newbridge. It lies in a shallow depression, running in a north-west/south-
east direction. About 40 springs provide a continuous supply of water to the fen. These rise
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chiefly at its margins, along distinct seepage areas of mineral ground above the fen level. The
continual inflow of calcium-rich water from the Curragh, and from the limestone ground to the
north, creates waterlogged conditions which lead to peat formation. There are layers of
calcareous marl in this peat, reflecting inundation by calcium-rich water. This peat-marl\@ecbosit
reaches some 6 m at its deepest point and is underlain by clay. The site is a Speciaf of
Conservation (SAC) selected for the following habitats and/or species listed on @he@g\’if Il of
the E.U. Habitats Directive (* = priority; numbers in brackets are Natura 200 QS@:
(0.4}

S
ANNEX | HABITATS RO

CoDE DESCRIPTION = ¢

7210 Cladium Fens*

7220 Petrifying Springs*

1016 Alkaline Fens

ANNEX || SPECIES

CobDE CoMMON NAME SCIENTIFIC NAME
1016 Desmoulin's Whorl Snail Vertigo moulinsiana
1014 Narrow-mouthed Whorl Snail Vertigo angustior
1013 Geyer's Whorl Snail Vertigo geyeri

The conservation objectives for the SAC are to maintain or restore the favourable conservation
condition of the Annex | habitat(s) and/or the Annex Il species for which the SAC has been
selected. An excerpt from the site synopsis for Pollardstown Fen SAC is included below.

The fen has ornithological importance for both breeding and wintering birds. Little Grebe,
Coot, Moorhen, Teal, Mallard, Mute Swan, Water Rail, Snipe, Sedge Warbler and Reed
Bunting all breed annually within the fen vegetation. Reed Warbler and Garganey, both rare
breeding species in Ireland, have been recorded at Pollardstown and may have bred. In recent
years two very specialised bird species associated with fens, Marsh Harrier and Savi's Warbler,
have been seen at Pollardstown. Otter and Brook Lamprey (Lampetra planeri), two species
listed in Annex Il of the E.U. Habitats Directive, occur at Pollardstown. Various groups of the
invertebrate fauna have been studied and the system has been shown to support a true fen fauna.
The species complexes represented are often rare in Ireland, with the sub-aquatic organisms
are particularly well-represented. A number of internationally important invertebrates (mostly
Order Diptera, i.e. two winged flies) have been recorded from the site. Of particular
conservation importance, however, is the occurrence of all three of the Whorl Snails (Vertigo
spp.) that are listed on Annex Il of the E.U. Habitats Directive. Pollardstown is the only known
site in Ireland (or Europe) to support all three species (Vertigo geyeri, V. angustior and V.
moulinsiana), and it therefore provides a unique opportunity to study their different habitat and
hydrological requirements. Much of the site with fen vegetation is now owned by the Office of
Public Works and is a Statutory Nature Reserve. Pollardstown fen is the largest spring-fed fen
in Ireland and has a well-developed and specialised flora and fauna. Owing to the rarity of this
habitat and the numbers of rare organisms found there, the site is rated of international
importance.
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Figure 5.1 Pollardstown Fen SAC

Pollardstown Fen SAC Conservation Objectives

The Habitats Directive requires the Appropriate Assessment process to assess the potential
impacts of the development “in view of the site’s conservation objectives”. Site specific
conservation objectives (SSCOs) for the qualifying interests of the Pollardstown Fen SAC are
provided in the table below, where available from the NPWS document “Conservation
Obijectives: Pollardstown Fen SAC 000396” (NPWS, 2022).
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ATTRIBUTE

MEASURE

TARGET

[7210] Calcareous fens with Cladium mariscus and species of the Caricion davallianae*

Habitat area Hectares Avrea stable or increasing, subject to natural processes 0\\
N . . >
Community distribution Occurrence No decline, subject to natural processes C) q/gqf
Soil pH and appropriate O_)\Q
Ecosystem function: soil nutrients nutrlent_levels ata Maintain soil pH and nutrient status within natw r@ges
representative number of
monitoring stops (,6\

Ecosystem function: peat
formation

Percentage cover of peat-
forming vegetation and
water table levels

Maintain active peat formation, where appropriate

Ecosystem function: hydrology -
groundwater levels

Water levels
(centimetres); duration of
levels; hydraulic
gradients; water supply

Maintain, or where necessary restore, appropriate natural hydrological regimes necessary to
support the natural structure and functioning of the habitat

Ecosystem function: hydrology -
surface water flow

Drain density and form

Maintain, or where necessary restore, as close as possible to natural or semi-natural, drainage
conditions

Ecosystem function: water quality

Various

Maintain, or where necessary restore, appropriate water quality, particularly pH and nutrient
levels, to support the natural structure and functioning of the habitat

Vegetation composition: cover of
Cladium mariscu

Percentage cover at a
representative number of
monitoring stops

Cover of Cladium mariscus at least 25%

Vegetation composition: typical
vascular plants

Percentage cover at a
representative number of
monitoring stops

Maintain adequate cover of typical vascular plant species

Vegetation composition: native
negative indicator species

Percentage cover at a
representative number of
monitoring stops

Cover of native negative indicator species at insignificant levels

Vegetation composition: non-
native species

Percentage cover at a
representative number of
monitoring stops

Cover of non-native species less than 1%
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ATTRIBUTE

MEASURE

TARGET

Vegetation composition: native
trees and shrubs

Percentage cover in local

vicinity of a representative

number of monitoring
stops

Vegetation composition: algal
cover

Percentage cover at, and in
local vicinity of, a
representative number of
monitoring stops

R\
Cover of scattered native trees and shrubs less than 10% 0{\0\
.Oo‘n@:b
S
o° oy
Cover of algae less than 2% S
e O
R

N

Vegetation structure: vegetation
height

Percentage cover at a
representative number of
monitoring stops

At least 10% of live shoots more than 1gnfiigh

Physical structure: disturbed bare
ground

Percentage cover at, and in
local vicinity of, a
representative number of
monitoring stops

Cover of disturbed bare ground not more than 10%

Physical structure: tufa formations

tufa formations Percentage

cover in local vicinity of a

representative number of
monitoring stops

Disturbed proportion of vegetation cover where tufa is present is less than 1%

Indicators of local distinctiveness

Occurrence and
population size

No decline in distribution or population sizes of rare, threatened or scarce species associated with

the habitat; maintain features of local distinctiveness, subject to natural processes

Transitional areas between fen and
adjacent habitats

Hectares; distribution

Maintain/restore adequate transitional areas to support/protect the Cladium fen habitat and the

services it provides

[7220] Petrifying Springs

Habitat area

Square metres

Avrea stable or increasing, subject to natural processes

Habitat distribution

Occurrence

No decline, subject to natural processes

Hydrological regime: height of
water table; water flow

Metres; metres per second

Maintain appropriate hydrological regimes

Physical structure: tufa formations

Seepage rate to the spring
and groundwater quality
(saturated calcium
carbonate, pH, temperature

and alkalinity conditions)

Maintain appropriate levels of tufa formation
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ATTRIBUTE MEASURE TARGET
Ecosystem function: water quality mg/I Maintain/restore nitrate levels to less than 10mg/I A
- nitrate level O
Ecosystem function: water quality . SO 0y
- phosphate level pg/l Maintain/restore phosphate levels to less than 15ug/I ‘C)Ongqf
- -y . - - ] ] ] ] - ] \3 N V
Vegetation composition: Variety of vegetation Maintain/restore variety of vegetation communities, subject to n@{rhz\@)cesses
community diversity communities ~0° O\

Vegetation composition: positive
indicator species

Number per spring

At least three positive/high quality indicator species s listed in Lygpsand Kelly (2016) and no
loss from baseline number 2" . \@

Vegetation composition: negative
indicator species

Cover (DAFOR scale)

Potentially negative indicator species should not be Dominqh‘f‘éréaﬁundant; woody species
should be absent in unwooded springs; iQo%sive

Vegetation composition: algal
cover

Percentage cover at, and in
local vicinity of, a
representative number of
monitoring stops

Cover of algae less than 2%

Vegetation structure: sward height

Centimetres

Field layer height between 10cm and 50cm (except for bryophyte-dominated ground

Physical structure: trampling/dung Cover (DAFOR scale) Cover should not be Dominant or Abundant
Indicators of local distinctiveness Occurrence a}nd population | No decline in d!stributi_on or population sizes of rare, _threatened or scarce species associated with
size the habitat; maintain features of local distinctiveness, subject to natural processes
[7230] Alkaline fens
Habitat area Hectares Avrea stable or increasing, subject to natural processes
Community distribution Occurrence No decline, subject to natural processes

Ecosystem function: soil nutrients

Soil pH and appropriate
nutrient levels at a
representative number of
monitoring stops

Maintain soil pH and nutrient status within natural ranges

Ecosystem function: peat
formation

Percentage cover of peat-
forming vegetation and
water table levels

Maintain active peat formation, where appropriate

Ecosystem function: hydrology -
groundwater levels

Water levels (centimetres);
duration of levels;
hydraulic gradients; water

supply

Maintain, or where necessary restore, appropriate natural hydrological regimes necessary to
support the natural structure and functioning of the habitat

22




ATTRIBUTE

MEASURE

TARGET

Ecosystem function: hydrology -
surface water flow

Drain density and form

Maintain, or where necessary restore, as close as possible to natural or semi-natural, drainage
conditions :

Ecosystem function: water quality

Various

O
Maintain, or where necessary restore, appropriate water quality, particularly be\and_)nutrient
levels, to support the natural structure and functioning of the hdbi a;gqf

Vegetation composition:
community diversity

Abundance of variety of
vegetation communities

£

o . . . . ) A\
Maintain variety of vegetation communities, subject to natuggfborg&ses
Vad

Vegetation composition: typical
brown mosses

Percentage cover at a
representative number of
monitoring stops

o O
Maintain adequate cover of typical brown species
q yp \lg\wgﬁé Sped

Vegetation composition: typical
vascular plants

Percentage cover at a
representative number of
monitoring stops

Maintain adequate cover of typical vascular plant species

Vegetation composition: native
negative indicator species

Percentage cover at a
representative number of
monitoring stops

Cover of native negative indicator species at insignificant levels

Vegetation composition: non-
native species

Percentage cover at a
representative number of
monitoring stops

Cover of non-native species less than 1%

Vegetation composition: native
trees and shrubs

Percentage cover in local
vicinity of a representative
number of monitoring
stops

Cover of scattered native trees and shrubs less than 10%

Vegetation composition: algal
cover

Percentage cover at, and in
local vicinity of, a
representative number of
monitoring stops

Cover of algae less than 2%

Vegetation structure: vegetation
height

Percentage cover at a
representative number of
monitoring stops

At least 50% of the live leaves/flowering shoots are more than either 5cm or 15¢cm above ground
surface depending on community type

Physical structure: disturbed bare
ground

Percentage cover at, and in
local vicinity of, a
representative number of
monitoring stops

Cover of disturbed bare ground not more than 10%
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ATTRIBUTE

MEASURE

TARGET

Physical structure: tufa formations

tufa formations Percentage
cover in local vicinity of a
representative number of

N
Disturbed proportion of vegetation cover where tufa is present is less thgﬁci%
el

tatly O &
monitoring stops OQ
. e Occurrence and population | No decline in distribution or population sizes of rare, threatened or scarce ieg\kssociated with
Indicators of local distinctiveness . S N .
size the habitat; maintain features of local distinctiveness, subject t,0@‘§‘t rocesses

Transitional areas between fen and
adjacent habitats

Hectares; distribution

Restore adequate transitional areas to support/protect the alkaline f@\l'fa@'t*at“ and the services it
provides ;(& R\

[1013] Geyer's Whorl Snail Vertig

0 geyeri

N2

Distribution

Number of occupied 1km
square

No decline, subject to natural processes. There is one known‘s@“for this species in the SAC
within the 1km grid squares N7615, N7616, N7715 and N7716.

Occurrence in suitable habitat

Percentage positive records
in a representative number
of samples

No decline, subject to natural processes. A baseline figure of 50% positive samples is set

Habitat area

Hectares

Area of suitable habitat stable or increasing, subject to natural processes; no less than 2ha of at
least suboptimal habitat, with at least 50% in optimal condition

Habitat quality

Percentage of samples
classified as suitable
habitat

No decline, subject to natural processes

Habitat quality: soil wetness

Soil wetness criteria

No decline, subject to natural processes

[1014] Narrow-mouthed Whorl Snail Vertigo angustior

Distribution

Number of occupied 1km
square

No decline, subject to natural processes. There is one known site for this species in the SAC
within the 1km grid squares N7615, N7616, N7715 and N7716.

Occurrence in suitable habitat

Percentage positive records
in a representative number
of samples

No decline, subject to natural processes. A baseline figure of 50% positive samples is set

Habitat area

Hectares

Area of suitable habitat stable or increasing, subject to natural processes; no less than 2ha of at
least suboptimal habitat, with at least 50% in optimal condition

Habitat quality

Percentage of samples
classified as suitable
habitat

No decline, subject to natural processes
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ATTRIBUTE

MEASURE

TARGET

Habitat quality: soil wetness

Soil wetness criteria

No decline, subject to natural processes

[1016] Desmoulin’s Whorl Snail Vertigo moulinsiana

o

Distribution

Number of occupied 1km
square

No decline, subject to natural processes. There is one known site for this speci naghe SAC
within the 1km grid squares N7615, N7616, N7715 and N77%6. ng

Population size: adults

Percentage positive records
in a representative number

S
No decline, subject to natural processes. A baseline figure of 75%<|:)x$\1tm§q.,amples is set

of samples
— 3
Density within habitat Number of individuals per No decline, subject to natural processes; at least 50% of samgk\s sQSuId have at least 20
sample individuals \1~
Habitat area Hectares Area of suitable habitat stable or increasing, subject to natural pl@&ésses; no less than 10ha of at

least suboptimal habitat

Habitat quality

Percentage of samples
classified as suitable
habitat

No decline, subject to natural processes

Habitat quality: soil wetness

Soil wetness criteria

No decline, subject to natural processes
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Pollardstown Fen SAC Conservation Status

According to the Habitat’s Directive, favourable conservation status of a habitat is acth\ved
when: (\
e Its natural range and areas it covers within that range are stable or mcreasmq,)%n@/

e The specific structure and functions which are necessary for its long- ter@r@%tenance
exist and are likely to continue to exist for the foreseeable future, and:)

e The conservation status of its typical species is favourable as de\g@%dh ow.

According to the Habitat’s Directive, favourable conservation status ona species is achieved
when:
e Population dynamics data on the species concerned indicate that it is maintaining itself
on a long-term basis as a viable component of its natural habitats, and

e The natural range of the species is neither being reduced nor is likely to be reduced for
the foreseeable future, and

e There is, and will probably continue to be, a sufficiently large habitat to maintain its
populations on a long-term basis.

The conservation status for the qualifying interests of the Pollardstown Fen SAC are outlined
below.

NATIONAL
CoDE QUALIFYING INTEREST CONSERVATION
STATUS*
7210 Cladium fens Inadequate
7220 Petrifying springs Inadequate
7230 Alkaline fens Bad
1013 Geyer's Whorl Snail Bad
1014 Narrow-mouthed Whorl Snail Inadequate
1016 Desmoulin's Whorl Snail Inadequate

*Sourced from the Status of EU Protected Habitats and Species in Ireland (NPWS, 2019a)

6. ASSESSMENT OF LIKELY EFFECTS: STAGE 1 SCREENING
6.1 DISTURBANCE TO PROTECTED HABITATS AND SPECIES

The proposed development does not directly impinge on any part of a European site, and as
such would not be expected to have any in-situ effects upon a protected site through loss or
destruction of habitat, fragmentation of habitat, disturbance of habitat or direct reduction in
species density. The Pollardstown Fen SAC boundary is located approximately 3.9km from the
proposed development site. Given the proposed site’s proximity to this site, potential ex-Situ
impacts must also be considered.

It is not considered that the proposed development site would contain the habitats or species
for which the Pollardstown Fen SAC has been designated. No areas of fens or springs exist on
the development site; therefore, the site does not contain any habitat which would have
potential links to Calcareous fens with Cladium mariscus and species of the Caricion
davallianae [7210], Alkaline fens [7230] or Petrifying springs with tufa formation
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(Cratoneurion) [7220]. The closest of these habitats are found within the Pollardstown Fen
SAC approximately 3.9km north east of the proposed site. The only grassland habitats
identified at the proposed development site is improved agricultural grassland which da.not
have any potential links to the Qualifying Interests of the SAC within the zone of inflgﬁ%

O’ gV
During the operational phase there would be no significant impact as stormwater Qately
be directed to the proposed attenuation tanks located within the site bound @Cpr 0 being
discharged to ground. The drainage system has been designed with gn nce of the
Kildare County development Plan 2023-2029 and the UK SUDS Q@nu@z with nature-
based solutions incorporated into the design. \Lb

During the site assessment, no Geyer's Whorl Snail (Vertigo geyeri), Narrow mouthed Whorl
Snail (Vertigo angustior) or Desmoulin's Whorl Snail (Vertigo moulinsiana) were present with
the closest records approximately 3.9km to the north east within the Pollardstown Fen SAC. In
the absence of fen habitat at the site, and in the absence of historic records, it is not considered
that the proposed development site would be suitable to support populations of Desmoulin’s
Whorl Snail, Geyer's Whorl Snail or Narrow-mouthed Whorl Snail.

It is not envisaged that protected species would be adversely impacted upon by the development
due to noise generated by the proposed development as the surrounding area is located within
an urban setting. Fauna in the area would be accustomed to human generated noise from
residential and commercial activities commonly audible within urban areas. While there would
be increased noise emissions during the construction phase of the development, these would
not be considered to pose a significant risk owing to the transient nature of works and the
distance to the Natura 2000 network. Construction works will be mainly carried out during
daylight hours away from Pollardstown Fen SAC, therefore would not cause significant
disturbance to species foraging at Pollardstown Fen SAC. Fauna in the area would also be
accustomed to noise from general vehicular traffic during the operational phase of the
development. Earthworks would be confined to the site with the main activities being the
foundations, drainage network and site levelling. Topsoil at the proposed site will be reused for
landscaping or removed by a licenced contractor.

The potential disturbance on protected habitats and species due to dust during the construction
phase would not be considered significant, given the transient nature of construction works and
the scale of the proposed development. It is not considered that the operational phase of the
development would have the potential to adversely impact upon designated sites due to air
emissions given the nature of the development.

It is therefore considered that the proposed development would not result in any significant risk
to the protected habitats and species of the Pollardstown Fen SAC due to habitat fragmentation
or loss, disturbance or reduction in species density.

6.2 INVASIVE SPECIES

Under Regulation 49(2) of the European Communities (Birds and Natural Habitats)
Regulations 2011 (S.I. No. 477 of 2011), save in accordance with a licence granted under
paragraph (7), any person who plants, disperses, allows or causes to disperse, spreads or
otherwise causes to grow in any place specified in relation to any plant which is included in
Part 1 of the Third Schedule shall be guilty of an offence. Materials containing invasive species
such as Japanese Knotweed are considered “controlled waste”, and, as such, there are legal
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restrictions on their handling and disposal. Under Regulation 49(7) of the European
Communities (Birds and Natural Habitats) Regulations 2011, it is a legal requirement to obtain

a license to move “vector materials” listed in the Third Schedule, Part 3. C\

N
>
Table 6.1:  National Biodiversity Data Centre records of Third Schedule invas&@sga?ﬂes
within 10km square (Hectad — N71) of the proposed developmen{@(\oj\‘lz
AN

INVASIVE FLORA SPECIES O
Giant Hogweed (Heracleum mantegazzianum) | Japanese Knotweed (Eeffopi@japonica)
Fringed Water-lily (Nymphoides peltata) 9~ &%
L aE >

%)

The spread of invasive plant and animal species can negatively impag~ on the conservation
objectives of certain Annex | habitats and species designated within SACs. There are no high
impact invasive species within or adjacent the site boundary. The risk of invasive species being
introduced onto the site during the operational phase of the project is considered to be low,
with no import of materials with the potential to contain invasive flora species. Any topsoil
will be thoroughly checked and screened before being imported into the site. The landscape
plan will use native and non-invasive ornamental species in its design. Therefore, it is
considered that there would be no significant risk to protected habitats and species as a result
of invasive species from the site.

6.3  POTENTIAL IMPACTS ON WATER QUALITY

The proposed development is located within the Barrow Catchment, thus the proposed
development would be hydrologically linked to Pollardstown Fen SAC. However, the proposed
development would not be considered to impact upon the listed habitats and species of this
SAC sites during the operational phase due to the design of the drainage system that will
include attenuation tanks, ponds and takes cognizance of the Kildare County
development Plan 2023-2029 and the UK SUDS Manual.

During the construction phase of projects, a deterioration in water quality can arise through the
release of suspended solids during soil disturbance works, the release of uncured concrete and
the release of hydrocarbons (fuels and oils). A deterioration in water quality has the potential
to have an adverse impact upon the qualifying interests of Pollarstown Fen SAC. The potential
impact on groundwater that would reach Pollardstown Fen is considered to be low as per the
Hydrogeological Site Assessment. Given the distance and size of the proposed development
precautionary measures will be taken during the construction phase to ensure there is no
adverse impact on groundwater.

6.4 SCREENING CONCLUSION

In order for an effect to occur, there must be a pathway between the source and the receptor
(the SAC or SPA). Where a pathway does not exist, an impact cannot occur.The
proposed development site is hydrologically connected to Pollardstown Fen SAC (Site Code:
000396). As detailed above, it is considered that the proposed development would not result
in any significant risk to the protected habitats and species of the Pollardstown Fen SAC due
to habitat fragmentation or loss, disturbance, reduction in species density or species diversity,
or due to the potential introduction of invasive species. However, the assessment has
determined that during construction works, the proposed development has the potential to
impact the qualifying interests / special conservation interests of the Pollardstown Fen SAC
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due to a potential deterioration in groundwater quality during the construction phase therefore,
a Natura Impact Statement is required.

N\
(\0
)
7. ASSESSMENT OF LIKELY EFFECTS: STAGE 2 APPRQW“#E
ASSESSMENT Q O)\‘lx

SN
& of
Describe the significant effects, if any, on the relevant European site whg:@ Ve occurred,

which are occurring or which can reasonably be expected to occur as gz?esg,ﬁ» of the project
or plan (alone or in combination). @ Q)c)@
&

The proposed development has the potential to impact upon the qualifying interests of the
Pollardstown Fen SAC, due to a potential deterioration in groundwater during the construction
phase.

During construction works, there is potential for water quality deterioration through the release
of suspended solids during soil disturbance works. Suspended solids could become entrained
in water run-off. Nutrients can be bound in suspended solids, therefore, a significant increase
in suspended solids can result in excessive eutrophication, leading to the deoxygenation of
waters and subsequent asphyxia of aquatic species. An increase in suspended solids also has
the potential to reduce water clarity, which can impact the light penetration of water and may
also affect certain behaviours of aquatic fauna such as foraging success.

A potential source of chemical contamination would be from the release of hydrocarbons (oils,
fuels) from construction plant and equipment. During the construction phase would be
associated with accidental spillage of potentially polluting substances including oils, paints and
liquid wastes and any additional substances associated with the construction activities.

Hydrocarbons can affect water quality, potentially resulting in toxic conditions to groundwater.
Oil films on the water surface can disrupt oxygen diffusion from the atmosphere, resulting in
de-oxygen of waters.

Another potential source of contamination would be the release of uncured concrete. The
percolation of cement wash-water into the underlying aquifer would have a negative moderate
short-term impact on groundwater water quality in the underlying aquifer. In the event of
uncured concrete entering a waterbody, the pH would be altered locally.

The tables below briefly outline the occurrence of the qualifying interests of the River
Pollardstown Fen SAC in relation to the proposed development site, taking cognisance of
the NPWS “Conservation Objectives: Pollardstown Fen SAC 000396 in addition to Volumes
1, 2 and 3 of the 2019 NPWS Reports, “The Status of EU Protected Habitats and Species in
Ireland”.

The following Table 7.1 outlines which of the qualifying interests and special conservation

interests may be impacted upon by a potential deterioration in groundwater quality from the
proposed development.
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POLLARDSTOWN FEN SAC D

QUALIFYING INTEREST OCCURRENCE / ASSESSMENT - ,[(vibACT

The proposed development is located within the current known distribution, current range and favourab}&™) o) “Yes
[7210] Cladium fens reference range of this qualifying interest (NPWS, 2019b). The habitat is characterised by waterl d O
peat soils, a high-water table (at or above the surface), and near neutral to alkaline ollgotro Q%
mesotrophic water. Cladium fens are found throughout Ireland, most commonly in lowland a
midlands, west and south-east. They are occasional elsewhere. A threat and pressure to (n%?e \tat is
mixed source pollution to surface and ground waters. Therefore, there is potential for oposed
development to have an impact upon this qualifying interest due to a potential deterloratlon in water
guality.

[7220] Petrifying springs The proposed development is located within the current known distribution, current range and favourable Yes
reference range of this qualifying interest (NPWS, 2019b). Species associated with petrifying springs are
highly specialised. The ecological significance of petrifying springs is seldom confined to a point source;
rather, there is often a continuum of intergrading hydrological conditions from the spring head, through a
flushed slope and into small streams. The nearest example of this qualifying interest is located within
Pollardstown Fen approximately 3.9km from the proposed development site. The Petrifying Springs at
Pollardstown Fen are noted as Unfavourable Bad with Nitrate level and Phosphate level failing (Lyons &
Kelly, 2016). A threat and pressure to this habitat is mixed source pollution to surface and ground waters.
Therefore, there is potential for the proposed development to have an impact upon this qualifying interest
due to a potential deterioration in water quality.

[7230] Alkaline fens The proposed development is located within the current known distribution, current range and favourable Yes
reference range of this qualifying interest (NPWS, 2019b). Alkaline fens are groundwater-fed, generally
peat-forming systems with extensive areas of species-rich small sedge and brown moss communities. They
occur in areas where there is a high-water table and a base-rich, often calcareous water supply. The nearest
example of this qualifying interest is located within Pollardstown Fen approximately 3.9km from the
proposed development site. A threat and pressure to this habitat is mixed source pollution to surface and
ground waters. Therefore, there is potential for the proposed development to have an impact upon this
gualifying interest due to a potential deterioration in water quality.

[1013] Geyer's Whorl Snail (Vertigo | The Geyer's Whorl Snail is a whorl snail species occurring in wetlands in Ireland. It is stringent in its No
geyeri) requirement for saturated water conditions in calcareous, groundwater-fed flushes. It is particularly
sensitive to changes in hydrology. It is considered to be under threat in Ireland and was assessed as
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POLLARDSTOWN FEN SAC

QUALIFYING INTEREST

OCCURRENCE / ASSESSMENT

POTENTIAL

IMRACT

Vulnerable on the Irish Red List. The proposed development is located within the current known
distribution, current range and the favourable reference range of this qualifying interest (NPWS, 2019c).

According to the SAC Conservation Objectives report, the nearest record of Geyer's Whorl Snail is locateg

approximately 3.9km of the proposed development site. The nearest records on the NBDC for Ge

t

Whorl Snail are located within Pollardstown Fen. Change in hydrology is a threat to this species hoﬁlgﬁho"

water quality/air are not listed as a threat to this species, it is not anticipated that the proposed dev@g’p

would have the potential to adversely impact upon the Geyer's Whorl Snail. ‘L%b o

(\
N
P
O)\‘lx
S

[1014] Narrow-mouthed
Snail (Vertigo angustior)

Whorl

The Narrow-mouthed Whorl Snail is a whorl snail species occurring in wetlands in Ireland J#favours
damp or wet habitats, where they live mostly in moss, leaves and decaying vegetation, and feeds on
bacterial films and decaying vegetation. It is particularly sensitive to changes in vegetation. It is considered
to be under threat in Ireland and was assessed as Vulnerable on the Irish Red List. The proposed
development is located within the current known distribution, current range and the favourable reference
range of this qualifying interest (NPWS, 2019c). According to the SAC Conservation Objectives report,
the nearest record of Geyer's Whorl Snail is located approximately 3.9km of the proposed development
site. The nearest records on the NBDC for Geyer's Whorl Snail are located within Pollardstown Fen.
Changes in water/air quality are not listed as a threat to this species, it is not anticipated that the proposed
development would have the potential to adversely impact upon the Narrow-mouthed Whorl Snail..

No

[1016] Desmoulin's Whorl
(Vertigo moulinsiana)

Snail

The Desmoulin’s Whorl Snail is the largest of the whorl snail species occurring in wetlands in Ireland. It
favours damp or wet habitats such as swamps, fens and marshes, where it lives mostly in moss, leaves and
decaying vegetation (NPWS, 2019c¢). Desmoulin’s Whorl Snails feed on living and dead stems and leaves
of tall plants in wetland habitats. The proposed development is located within the current known
distribution, current range and the favourable reference range of this qualifying interest (NPWS, 2019c).
According to the SAC Conservation Objectives report, the nearest record of Desmoulin’s whorl snail is
located approximately 3.9km of the proposed development site. The nearest records on the NBDC for
Desmoulin's Whorl Snail are located within Pollardstown Fen. Given that water/air quality are not listed
as a conservation objective for this qualifying interest, it is not anticipated that the proposed development
would have the potential to adversely impact upon the Desmoulin’s whorl snail.

No
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8.

MITIGATION MEASURES

This assessment has determined that the proposed development has the potential to impact
upon the Pollardstown Fen SAC due to a potential deterioration in ground water Q\u}l ity

during the construction phase.

O
P

As discussed in Section 7, it is considered that the proposed development ha@ﬁj\@tléntial
to impact upon the following qualifying interests of the Pollardstown Fen &é?::,\%

4 @b
[7220] Petrifying springs @82}0(7}“
[7210] Cladium fens QL

[7230] Alkaline fens

See accompany CEMP (Doc Ref: PE_CEMP_ 10024) for all construction activities. The
CEMP describes how construction work would be undertaken in an environmentally sensitive
manner and would include measures for the protection of water quality.

8.1

WATER QUALITY

Measures that would be employed to ensure that there would be no significant impacts to
the listed habitats or species, as listed above, of the Pollardstown Fen SAC due to a potential
deterioration in groundwater quality:

Daily visual inspections would be undertaken of the R445 road during construction
works;

Provision of silt control features where appropriate, such as silt fencing;

Silt fencing would be placed adjacent to storage areas of stockpiled soil, until such time
as the excavated soil has been used in landscaping / re-instatement works;

Topsoil stockpiles will also be located so as not to necessitate double handling;

Topsoil stockpiles will be protected for the duration of the works and not located in
areas where sediment laden runoff may enter any drainage system;

Silt control features would be inspected on a daily basis and maintained as appropriate;

Manhole covers and stormwater gullies along the R445 will be protected by silt
blankets;

Excavations and earth-moving activities would be planned outside periods of heavy
rainfall, to limit the potential for suspended solids to become entrained within surface
water run-off;

Ensure that all surface water run-off discharged to groundwater via soakaways is passed
through systems for settlement or filtration of suspended solids with the parallel effect
of removing contaminants (certain heavy metals and hydrocarbons) associated with the
suspended solid;

Stripping of topsoil will be coordinated with the proposed staging for the development;

Should water be encountered during excavation works, water would be pumped to a
constructed silt control feature, such as a settlement pond or detention pond. A filter
would be provided at the pump inlet and, where required, dewatering bags or silt fences
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would be used at the outlet to retain any potential silt entrained in the water. Pumping
operations would be supervised at all times;

All construction plant machinery and equipment would be maintained in good Wog\(ing
order and regularly inspected; R

[ ilat)

Any fuels, oils or chemicals would be stored in accordance with the EPA\&&&H@Q% on
the storage of materials, in designated bunded areas with adequate bu@p@sion to
contain 110% of the largest drum volume or 25% of the total vqumeCo‘?c ainers;

Z
Deliveries of fuels and oils to the site would be supervised,; \&& é\AQ

N\

Fuels / oils would be handled and stored with care to avoid sp\llﬁgépcbr leakage;

Where appropriate, small construction plant equipment would be placed on drip trays;

Any waste fuel / oils would be collected in bunded containers at a designated area and
properly disposed of to an authorised waste contractor;

Spill kits, adequately stocked with spill clean-up materials such as booms and absorbent
pads, would be readily available onsite;

In the unlikely event of a hydrocarbon spillage, contaminated spill clean-up material
would be properly disposed of to an authorised waste contractor;

Where re-fuelling of construction plant is required to take place onsite, re-fuelling
would take place within a bunded area. Under no circumstances would re-fuelling take
place within the vicinity of a treeline/ hedgerow or on exposed soil;

Where construction plant shows signs of hydrocarbon leakage, site personnel would
cease the operation of the item in plant in question. Any defective plant would be kept
out of service until the necessary repairs are undertaken;

The use of pre-cast concrete where possible;
The delivery and pouring of concrete would be supervised at all times;

Earthworks plant and vehicles delivering construction materials to site will be confined
to predetermined haul routes around the site;

The pouring of concrete would be avoided during periods of expected heavy rainfall;

Concrete would be poured directly into the shuttered formwork from the Ready-Mix
Truck, reducing the risk of spillage;

The wash-out of Ready-Mix Truck drums would not be permitted onsite, in the environs
of the site, or at a location which could result in a discharge to water;

Surplus uncured concrete would be returned to the batching plant where possible;

A wheel wash facility would be required in particularly dry weather, additional dust
control measures may be required, including the provision of a wheel wash facility.
Should a wheel wash facility be required, it would be located at an area isolated from
any drainage network;

Discharge from any vehicle wheel wash areas is to be directed to on-site settlement
ponds;
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e There would be no discharge of effluent to groundwater during the construction phase.
All wastewater from the construction facilities would be stored for removal off site for
disposal and treatment;

\S
\
&
The construction works contractor would be obliged to ensure no deleterious discharges @?ﬁld
be released from the site to groundwater during excavation and constructi ities.

Throughout the works the Contractor would also take account of relevant Ie&@{hqg@and best
practice guidance including but not limited to the following:
'b @
Y Q
e CIRIA, 2001: Control of Water Pollution from Construc@ éifés guidance for
consultants and contractors;

e CIRIA, 2002: Control of Water Pollution from Construction Sites — Guide to Good
Practice;

e |FI, 2016: Guidelines on Protection of Fisheries During Construction Works in and
adjacent to Waters.

It is therefore considered that, due to the proposed design and proposed mitigation measures,
there would be no adverse impact to groundwater quality and the protected habitats and species
of the Pollardstown Fen SAC during the construction phase of the proposed development.

9.0 IN COMBINATION EFFECTS

The following plans and projects were reviewed and considered for in-combination effects with
the proposed development:

e Kildare County Development Plan 2023-2029;
e Proposed and permitted developments in the area available on Kildare County Council
planning system.

The proposed development site is located approximately 1.5km south east of Kildare Town
centre via the R445. Residential developments and estates are located within the vicinity of the
site. The site is accessed by the entrance along the R445 adjacent to the site’s south boundary.
The R445 gives access between Kildare Town and Newbridge. The M7 is approximately 350m
from the proposed site. The following plans and projects were reviewed and considered for in-
combination effects with the proposed development. See Figure 9.1 for map of the below
developments.

APPLICATION APPROXIMATE
DEVELOPMENT TYPE OuTCOME
No. DISTANCE

The construction of a single storey extension to
rear of existing dwelling, single storey family
flat and connecting corridor from rear of Granted -
proposed extension, minor alterations to Conditional
existing elevations, Velux rooflights to
existing roof and all ancillary site works

17935 300m SW

The construction 2 No. single storey/storey and Granted -
201191 a half type detached dwellings with new shared o, 322m SW

. . Conditional
recessed vehicular access and driveway,
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APPLICATION
No.

DEVELOPMENT TYPE

OuTCcoME

APPROXIMATE
DISTANCE

connection to existing services and all
ancillary works

18848

For construction of a bungalow using existing
entrance, connection to existing sewage &
water services and ancillary works

Granted -
Conditional

p

22244

For a change of design to previously granted
extension to rear of dwelling and alterations to
existing dwelling under Planning Ref. No.
20/1433, consisting of 1. Alterations to floor
layouts and elevations 2. Positioning of doors
and windows and 3. All associated site works

<
R
Gral - OQ

Conditio

181441

Construction of steel framed storage building

to side/rear of existing commercial premises,

erection of advertising totem pole to front of
site, erection of advertising signage over
existing retail unit and all ancillary works

Granted -
Conditional

450 SW

19424

The subdivision of existing site, construction
of a part single storey part storey and a half
type dwelling, connection to existing services,
new double recessed entrance and all
associated site works

Granted -
Conditional

490m SW

18149

The demolition of 6 No. existing buildings
(with a GFA of c. 2,180m?) and the removal of
hard surfacing on the subject site, and the
construction of a part 1, part 2 and part 3 No.
storey Health Care Facility for a Cancer
Treatment Clinic (Proton Therapy) with a GFA
of ¢. 3,555 m?, including a terrace and plant
areas at roof level, on a site area of
approximately 2.5 ha. The proposal includes a
service yard which also contains a substation,
switch room, transformer, waste storage area
and 2 No. chillers. The proposal includes
landscaped areas of open space, including a
variety of gardens, and all associated boundary
treatments. A new signalised road junction
providing access to the proposed development,
and future development proposals from
Hospital Street (R445) is proposed. Additional
road improvement works to Hospital Street are
also proposed, including pedestrian crossings,
upgrades to footpaths, road markings and
traffic signalling. The proposal includes
internal access roads, including connections to
future development lands, new pedestrian
access points and footpaths. The associated site
and infrastructural works include foul and
surface water drainage, 80 No. surface car
parking spaces and cycle parking. Revised by
significant further information consisting of;
*Amended red line boundary, amended access

Granted -
Conditional

950m W
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APPLICATION
No.

DEVELOPMENT TYPE

OuTCcoME

APPROXIMATE
DISTANCE

arrangements for the development, amended
internal road network, amended cycle lanes
and amended car parking arrangement and
associated landscaping; *Extension of red line
boundary along the frontage of Magee
Barracks site to incorporate segregated cycling
facilities on Hospital Street/R445, pedestrian
crossings, upgrades to footpaths, road
markings and traffic signalling on the
R445/Hospital Street;*Revised elevation
treatment of the Cancer Treatment Clinic
building to include a variety of brickwork and
concrete elevational treatment;*Revised
boundary treatment;

*Omission of pedestrian connection at South
Eastern boundary and relocation further West
along Hospital Street; *Increase in floor space

of the proposed Cancer Treatment Clinic to

include a larger vault and associated alterations
to the service yard area; *All site development
works

7/
(04
S
&./é’

T,

13635

A new 2 storey national school comprising of
16 classrooms, general purpose hall, servery,
library/resource room, special education tuition
rooms, offices, staff areas, sanitary, 2 class
base special needs unit, central activities space,
multi-sensory room and ancillary
accommodation with an additional floor area
of ¢.3293m?. Proposed site works to include
provision for 33 No. car parking spaces
including accessible parking, via proposed new
vehicular and pedestrian access off Melitta
Road, new access road to include bus turning
circle and drop-off and pick-up facilities
designed to facilitate for future school on this
site. External works to include bicycle racks,
formation of 2 No. ballcourts, 1 No. junior
play, SNU play area, external bin store, ESB
sub-station and ancillary site engineering
works. The foul drainage shall include the
construction of a foul pump station and
associated rising main to convey foul waste
from site through the Magee Barracks land
block along the Curragh Road to a public main
south of the Curragh Road. The storm drainage
shall consist of a gravity fed attenuation
system discharging by means of controlled
flow to an existing surface water drainage
system in the Ruanbeg Estate. The overall site
area will be landscaped with grass/planted
areas and complete with new boundary
treatment

Granted -
Conditional

1.5kmwW

36




17935

| 201191

Figure 9.1: Surrounding planning applications

9.1 HABITAT LOSS / FRAGMENTATION

As discussed in Section 6.1, the proposed development does not directly impinge on any part
of a European site, and as such would not be expected to have any in-situ effects upon a
protected site through loss or destruction of habitat or fragmentation of habitat. With regards
ex-situ effects, it is not considered that the proposed development site would contain the
habitats or species for which the Pollardstown Fen SAC have been designated.

The surrounding land-use of the proposed development site is agricultural pasture to the west
and urban to the east. The agricultural land which can be considered modified and of low
biodiversity value. Further away are areas of open grassland (the Curragh) that also in use for
recreational activities. Proposed developments were identified on the Kildare County Council
planning site within the vicinity of the applicants proposed site, which are for residential
dwellings and small-scale commercial developments. Should future planning applications be
submitted for the area, it is likely that they would also be located on agricultural land or within
the urban centre of Kildare. Therefore, it is unlikely that future proposed developments would
result in the loss or fragmentation of designated habitats of the Pollardstown Fen SAC, within
the vicinity of the proposed site. Therefore, no in-combination effects on habitat loss /
fragmentation are anticipated.

9.2 DISTURBANCE TO SPECIES
Disturbance to species may arise through noise emissions and human activity. The main in-

combination noise and human activity effects would be from any commercial activities within
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the area. Pollardstown Fen SAC is 3.9km from the proposed development however fauna
within the SAC and the general area around the proposed development site would be
accustomed to human and urban noise. This SAC is partly accessible to the public as it also
designated a nature reserve. o

\)(\ 0y
During site clearance works, the top layer of vegetation of the proposed developm ?@@?)’rint
would be removed and would be either stored for re-use in landscaping a@ ies at the
development site upon completion of construction works, or, in the m@;@no@ of larger
vegetation (i.e. trees/shrubs) would be removed from the development sj%é’)a@appropriately
disposed of to a licenced waste contractor. Where possible, no hedger t@é removal works
would be undertaken during the bird nesting season, from the 1 of Marc i'the 31% of August.

Therefore, owing to the urban land use and the recent developments detailed in the table above,
and given the nature of activity at the proposed development (residential), it is considered that
there would be no cumulative noise impacts, or other disturbance effects due to human activity,
which would pose a significant risk to designated sites or species.

9.3  AIRQUALITY

From mapping websites, including the EPA’s Envision mapping system, there iS one
commercial/industrial enterprises located within the vicinity of the proposed development site.
The nearest EPA licenced sites are located approximately 15m south (IEL - P0170) and
approximately 5.5km east (IPC - P0297) from the proposed development site. These facilities
are obliged to operate their site in compliance with their IE / IPC licences, and therefore would
be obliged to ensure air emissions are in compliance with any emission limit values outlined
within their EPA licences. Traynor Environmental Ltd. identified and assessed the potential air
quality associated with the proposed development both the construction and operational phases
of the development. No mitigation measures are required as the operational phase of the
proposed development as it is predicted to have an imperceptible impact on ambient air quality
and climate.

The proposed development with the proposed heating system to be Air to Water heat pumps,
it is considered that there would be no cumulative air quality impacts which would pose a
significant risk to designated sites. Air emissions would be typical of residential dwellings,
being primarily from heating and therefore low impact in-and-of-itself. In-combination
residential impacts would be controlled by national energy policies and grant schemes.

In the event a future development is proposed within the general vicinity of the applicants’
proposed development, no cumulative air quality impacts would be anticipated, given the
residential nature of the development.

94 DETERIORATION IN WATER QUALITY

Continued implementation of the Water Framework Directive would result in achieving, or
maintaining, improvements to water quality in the Barrow Catchment. Developments such as
this proposed development could act in combination with existing environmental pressures on
the Barrow Catchments, including agriculture, anthropogenic, domestic and urban wastewater,
urban run-off, industry and forestry. In particular, the proposed development could act in
combination with other similar projects that generate wastewater to cause a deterioration in
the water quality of Urban Wastewater Treatment Plant receiving watercourses. These could
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be from point or diffuse sources and could include licenced wastewater discharges,
unsewered properties and agricultural run-off.

The proposed development is located within the Curragh Aquifer. The EPA monitor borehotes
and record the groundwater level within the Curragh Aquifer. The Curragh A {S
measured for recharge and the flow of groundwater to Pollardstown Fen after the f@f rF?z nt
impact of the M7 bypass of Kildare Town on the Curragh. The analygg\é’\\ uded
Pollardstown Fen is actively recharging (Misstear et al., 2009). The proposef lopment
would not alter the flow of groundwater to Pollardstown Fen as the floy@f undwater at
the proposed development is in the opposite direction to Pollardstown{™en;;All stormwater
from the proposed site will pass through a drainage system that wi Q%glﬁde hydrocarbons
interceptors and attenuation tanks (with ponds) that will discharge “to groundwater. A
Stormwater Drainage Maintenance Plan has been submitted for this development (Doc Ref:
222143-PUNCH-XX-XX-RP-C-0008). This document sets out the maintenance requirements
for the different surface water/ SuDS features proposed as part of the surface water
management strategy for the development. Therefore, there will be no cumulative impact on
groundwater from the proposed development given the proposed drainage system and
mitigation measures to be implemented during the construction phase.

In addition, the proposed development is in a Flood Risk Zone C and would not increase the
flood risk to other third parties or lands. Therefore, there would be no significant cumulative
impacts due to flooding.

Waste water from the proposed development will be discharged to the public foul line into
Kildare Town Wastewater Treatment Plant (D0178-01) which is not compliant with the
ELV’s set in the Wastewater Discharge Licence. A deterioration in water quality has been
identified, however it is not known if it or is not caused by the WWTP. The discharge from
the wastewater treatment plant does not have an observable negative impact on the Water
Framework Directive status (Irish Water, 2021). Kildare WWTP has Available Capacity
(Status Green) (Irish Water, 2022). Irish Water has confirmed feasibility of connection
(Reference Number CDS22003306).

It is not anticipated that the operational phase or construction phase of the proposed
development has the potential to impact upon the listed habitats and species of the Pollardstown
Fen SAC due to deleterious effects on water quality. No significant impact on water quality
would take place due to drainage from the site, given the proposed drainage design.

10.0 CONCLUSION

It is not anticipated that the proposed development, subject to recommended mitigation
measures, by itself or in combination with other developments, would impact negatively upon
the Natura 2000 network during the site preparation or operational phases of the project.

The proposed development site is located approximately 3.9km from the Pollardstown Fen
SAC (Site Code 000396). It is considered that there would be no potential risk of adverse effect
upon the qualifying interests / special conservation interests of the Pollardstown Fen SAC due
to the proposed mitigation measures to be employed.
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It is the conclusion of this Natura Impact Statement that, subject to recommended mitigation
measures, there would be no potential for an adverse effect on European sites as a result of the
proposed development and mitigation measures to be employed. This conclusion refers to the

development by itself or in combination with other developments. (\&
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Notes:

Plate 1: Improved agricultural grassland (GAL1) habitat
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Notes:

Plate 5: View of site facing south east Plate 6: View of site facing west
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1.0 INTRODUCTION

Panther Ecology Ltd was commissioned by MRP Oakland Limited to prepare a Construcéion
Environmental Management Plan. The applicant is seeking permission of a Lalﬂr%gé%,??le
Residential Development of 285 no. units. The development will include one, two, threesand
four bed units in the form of two storey detached, semi-detached / terraced house Ianfwith
3 no. three storey duplexes/apartments and a single storey age friendly acconﬁ@?s block.
The development also includes a creche and multifunctional space along wi eg's\ociated car
parking, bicycle parking, landscaping, and open spaces. Vehicular and sgs?an access will
be provided from the Dublin Road (R445) and via Ruanbeg Avenu onal pedestrian
access will be provided via Ruanbeg Park. All other site works including®oundary treatments
and site services to facilitate development at Ruanbeg, Kildare Town, Co. Kildare.

1.1 PURPOSE OF THE CEMP

The purpose of this CEMP is to communicate key environmental obligations that apply to all
site personnel, sub-contractors and visitors to the site, while carrying out construction activities
as part of the proposed development. The CEMP defines the approach to environmental
management at the proposed development site, outlining the work practices, construction
procedures and responsibilities to be undertaken during the construction phase. Compliance
with the CEMP, the procedures, work practices and controls would be mandatory and must be
adhered to by all personnel and sub-contractors employed during the construction phase. The
CEMP outlines, where necessary, the control measures that are required to avoid, minimise or
mitigate potential effects on the environment and surrounding area.

This document has been prepared based upon the information provided during the planning
stage, supplied by the applicants and their representatives, with respect to the proposed
development.

1.2 LIVE DOCUMENT

The CEMP is a “live” document and would be reviewed and updated as necessary throughout
the construction phase.

1.3 COMMUNICATION

Upon planning approval, the applicants would appoint a construction works contractor to the
proposed development. This CEMP would be communicated to all site personnel during site
inductions and briefings. All site personnel would be responsible for undertaking their work in
an environmentally sustainable manner and would be encouraged to provide feedback and
comments on environmental performance at the site and suggestions for improvement.

The construction works contractor would appoint a Project Manager to the proposed
development. Any environmental issues, accidents or incidents would be reported to the Project
Manager as soon as possible, who in turn would inform the applicants.



2.0 PROJECT DESCRIPTION

2.1 LOCATION N

$
The proposed development is located within at Ruanbeg, Kildare, Co. Kildar&
Coordinates 674386, 712374] as shown in Figure 2.1. The site is accessed via rr@ﬁq ance
along the regional road R445. The development will include one, two, three a@ﬁdﬁl@&d units
in the form of two storey detached, semi-detached / terraced houses, along, igt;"s no. three
storey duplexes/apartments and a single storey age friendly accom ag@ﬁ block. The
development also includes a creche along with associated car parkingcbicycle parking,
landscaping, and open spaces. Vehicular and pedestrian access will B&provided from the
Dublin Road (R445) and via Ruanbeg Avenue. Additional pedestrian access will be provided
via Ruanbeg Park. All other site works including boundary treatments and site services to
facilitate development.

Water will be provided to the proposed dwellings via new connection to the public mains.
Surface water runoff from roads, areas of hardstanding and roof areas will be discharged to a
drainage network that will include hydrocarbon interceptors, attenuation tanks and ponds.
Waste water connection will to the municipal sewer line.

The proposed development site will also include large and small public open spaces for a total
open space of 14,140m?. The proposed development will also include a private and communal
open space, car parking and cycle parking. The proposed development site will also include a
créche with play area.

The landscape design consists of proposed trees aligning the sites internal road network. With
some existing mature trees to be maintained along the site boundary. Each dwelling
throughout the site will have some tree clusters within private garden areas. See Appendix C
for site plans. Hedgerows along the north and north-eastern boundaries will be retained.
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Figure 2.1: Location of Proposed Site at Ruanbeg, Kildare Town, Co. Kildare

2.2 PLANNING CONTEXT

The proposed development will provide modern residential housing to Kildare Town and its
environs. The buildings will be used for residential purposes. As good environmental practice,
this CEMP has been prepared, to ensure construction works would be undertaken in an

environmentally sensitive manner.

The following sections outline the planning policies relevant to the proposed development and
the protection of the environment.

National Policies

A number of documents have been published in relation to the Government’s commitment to
sustainable development, including the - Project Ireland 2040 National Planning Framework

and the Climate Action Plan 2019 and Climate Action Plan 2021.

Regional Policies

The Regional Spatial and Economic Strategy 2019-2031, which includes the counties of the
Eastern and Midland Regions outlines the long-term spatial and economic planning strategy
for the area. As part of the guidelines, a number of policies relating to the protection of the

environment were outlined, as per Table 2.1 below.



Table 2.1:

Regional Policies Relevant to the Protection of the Environment and the
Proposed Development

PoLIcy
REFERENCE

.\
N
PoLICY \g\o

RPO 7.7:

4

To reduce harmful emissions and achieve and maintain good air quality for@u
rural areas in the Region and to work with local authorities and the relevant
support local data collection in the development of air quality monit %Z)
a regional air quality and greenhouse gas emissions inventory. O~ N

RPO 7.8:

Local authorities shall incorporate the objectives of the E%@ ‘@%nmental Noise
Directive in the preparation of strategic noise maps an\c}}g@tio@\ lans that support
proactive measures to avoid, mitigate, and minimise noise, 'négsés where it is likely to

have harmful effects

RPO 7.9:

Local authorities shall consider measures to minimise the harmful effects of light
pollution in the future provision of outdoor lighting, including improving their approach
to street lighting and ensuring that new developments are lit appropriately and to ensure
that environmentally sensitive areas are protected.

RPO 7.10:

Support the implementation of the Water Framework Directive in achieving and
maintaining at least good environmental status for all water bodies in the Region and to
ensure alignment between the core objectives of the Water Framework Directive and
other relevant Directives, River Basin Management plans and local authority land use
plans.

RPO: 7.11:

For water bodies with ‘high ecological status’ objectives in the Region, local
authorities shall incorporate measures for both their continued protection and to restore
those water bodies that have fallen below high ecological status and areas ‘At Risk’
into the development of local planning policy and decision making any measures for
the continued protection of areas with high ecological status in the Region and for
mitigation of threats to waterbodies identified as ‘At Risk’ as part of a catchment based
approach in consultation with the relevant agencies. This shall include recognition of
the need to deliver efficient wastewater facilities with sufficient capacity and thus
contribute to improved water quality in the Region.

RPO 7.14

Local authorities shall take account of and incorporate into the development of local
planning policy and decision making the recommendations of the Flood Risk
Management Plans (FRMPs), including planned investment measures for managing
and reducing flood risk.

RPO 7.15:

Local authorities shall take opportunities to enhance biodiversity and amenities and to
ensure the protection of environmentally sensitive sites and habitats, including where
flood risk management measures are planned.

RPO 7.16:

Support the implementation of the Habitats Directives in achieving an improvement in
the conservation status of protected species and habitats in the Region and to ensure
alignment between the core objectives of the EU Birds and Habitats Directives and
local authority development plans

RPO 7.27:

Following the adoption of a national landscape character assessment, the Assembly
will prepare a Regional Landscape Character Assessment to promote better landscape
management and planning in the Region

RPO 10.1:

Local authorities shall include proposals in development plans to ensure the efficient
and sustainable use and development of water resources and water services
infrastructure in order to manage and conserve water resources in a manner that
supports a healthy society, economic development requirements and a cleaner
environment.

RPO 10.10:

Support Irish Water and the relevant local authorities in the Region to eliminate
untreated discharges from settlements in the short term, while planning strategically for
long term growth in tandem with Project Ireland 2040 and in increasing compliance
with the requirements of the Urban Waste Water Treatment Directive from 39% today
to 90% by the end of 2021, to 99% by 2027 and to 100% by 2040.




PoLIcYy

REFERENCE OIS
Support the relevant local authorities (and Irish Water where relevant) in the Region to

RPO 10.15: improve_ storm water infrast(ucture to imp_rove sustainable drainage ant_j _reduc e risk

=" | of flooding in the urban environment and in the development and prowsm@l IQ:@I

level of Sustainable Urban Drainage solutions. W O

RPO 10.16: | 'MPlement policies contained in the Greater Dublin Strategic Draina@‘éﬁ'@b\
(GDSDS), including SuDS. > 9

4 Qp

Local planning policies are detailed in the Kildare County Develop@%@ﬁ, 2023-2029. A

number of policies relate to the protection of the environment and are

ng?/cént to the proposed

development, summarised as follows:

Table 2.2:

Summary of Local Policies and Objectives Relevant to the Protection of the
Environment and the Proposed Development

PoLicy
REFERENCE

PoLicy

Bl P1

Integrate in the development management process the protection and enhancement of
biodiversity and landscape features by applying the mitigation hierarchy to potential
adverse impacts on important ecological features (whether designated or not), i.e.
avoiding impacts where possible, minimising adverse impacts, and if significant effects
are unavoidable by including mitigation and/or compensation measures, as appropriate.
Opportunities for biodiversity net gain are encouraged.

Bl P2

Seek to contribute to maintaining or restoring the conservation status of all sites
designated for nature conservation or proposed for designation in accordance with
European and national legislation and agreements. These include Special Areas of
Conservation (SACs), Special Protection Areas (SPAs), Natural Heritage Areas (NHAS),
Ramsar Sites and Statutory Nature Reserves.

Bl P3

Ensure that any proposal for development within or adjacent to a Natural Heritage Area
(NHA), Ramsar Sites and Nature Reserves is designed and sited to minimise its impact
on the biodiversity, ecological, geological and landscape value of the site, particularly
plant and animal species listed under the Wildlife Acts and the Habitats and Birds
Directive including their habitats.

Bl P4

Ensure that any new development proposal does not have a significant adverse impact,
incapable of satisfactory mitigation on plant, animal or bird species which are protected
by law.

Bl P5

Identify and conserve locally important biodiversity sites in the county which contribute
to the overall ecological network of County Kildare.

Bl P7

Recognise and promote inland waters, natural environmental assets and to protect rivers,
streams and other watercourses and, wherever possible, maintain them in an open state
capable of providing suitable habitats for fauna and flora while discouraging culverting
or realignment.

Bl P9

Implement and support measures for the prevention and/or eradication of invasive
species within the county and the control of noxious weeds.

B1 O3

Actively support the implementation of national biodiversity initiatives such as the All-
Ireland Pollinator Plan 2021-2026.

Bl 09

Avoid development that would adversely affect the integrity of any Natura 2000 site and
promote favourable conservation status of habitats and protected species including those
listed under the Birds Directive, the Wildlife Acts and the Habitats Directive, to support
the conservation and enhancement of Natura 2000 Sites including any additional sites
that may be proposed for designation during the period of this Plan and protect the Natura
2000 network from any plans and projects that are likely to have a significant effect on
the coherence or integrity of a Natura 2000 Site.




PoLicy
REFERENCE

PoLicy

B1 010

Ensure an Appropriate Assessment Screening, in accordance with Article¥§(3) and
Acrticle 6(4) of the Habitats Directive, Section 177A of the Planning and Q}é\/elopment
Act (2001-2022) or any superseding legislation and with DEHLG gui@@c @09), is
carried out in respect of any plan or project not directly connected with (h%cessary to
the management of a Natura 2000 site to determine the likelihood Qf‘\th an or project
having a significant effect on a Natura 2000 site, either individﬁa(ﬁ r5)|9 in combination
with other plans or projects and to ensure that projects whichgay rise to significant
cumulative, direct, indirect or secondary impacts on rac2000 sites will not be
permitted (either individually or in combination with ot r@tﬁhs or projects) unless for
reasons of overriding public interest.

Bl 026

Prevent, in the first instance, the removal of hedgerows to facilitate development. Where
their removal is unavoidable, same must be clearly and satisfactorily demonstrated to the
Planning Authority. In any event, removal shall be kept to an absolute minimum and
there shall be a requirement for mitigation planting comprising a hedge of similar length
and species composition to the original, established as close as is practicable to the
original and where possible linking to existing adjacent hedges. Ideally, native plants of
a local provenance and origin should be used for any such planting. Removal of
hedgerows and trees prior to submitting a planning application will be viewed negatively
by the planning authority and may result in an outright refusal.

Bl 028

Promote the integration of boundary hedges within and along development sites into
development design so as to avoid “trapped hedges” located to the boundary of houses
within the development layout. Encourage the planting of woodlands, trees and
hedgerows as part of new developments and as part of the Council’s own landscaping
works ideally using native plants of local provenance and origin.

IN P2

Ensure the protection and enhancement of water quality throughout Kildare in
accordance with the EU WFD and facilitate the implementation of the associated
programme of measures in the River Basin Management Plan 2018-2021 (and
subseguent updates).

Biodiversity Plans

Following on from Ireland’s third National Biodiversity Plan 2017-2021, Ireland’s fourth
National Biodiversity Action Plan 2023-2027 has been drafted for public consultation and “is
set against a backdrop of unprecedented challenges for nature in Ireland and globally”. It aims
to build on from the successes of previous NBAP’s. It sets out 6 objectives which include for
a whole government approach to biodiversity, to meet conservation and restoration needs, to
secure nature’s contribution to people, embed biodiversity at the heart of climate action,
enhance the evidence base for action on biodiversity and to strengthen Ireland’s contribution
to international biodiversity initiatives. The new plan also includes a set of targets and actions
for each objective.

Biodiversity Action Strateqy 2022-2026

This strategy sets out OPW’s intention for protecting, promoting and enhancing biodiversity
across its operations. It identifies strategic actions to help to deliver Government policy through
contribution to the delivery of the National Biodiversity Action Plan.
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All-Ireland Pollinator Plan

In 2015, Ireland joined a number of other European countries in developing a strate@( to
address pollinator decline and protect pollination services. 68 governmental ang non-
governmental organisations agreed a shared plan, the “All-Ireland Pollinator Plan 2015- ”.
The new version “All-Ireland Pollinator Plan 2021-2025” seeks to build on fro@h@b\@access
of the previous plan and identifies 186 actions to make Ireland pollinator f(ll:;a?db_g\gl'he plan
provides a total of 37 targets for six different objectives which include, farg r@ﬁoublic land,
private land, All-Ireland Honeybee Strategy, conserving rare pq\qgiatg\m@ and strategic

coordination of the plan. \l:Qg)o

2.3 ENVIRONMENTAL BASELINE

The proposed development site, measuring approximately 10.3ha is located on the eastern
fringes of Kildare Town. The land use of the area is a combination of urban fabric to the west,
south and north, where a mixture of residential housing estates and commercial premises are
located. Lands to the east of the site are predominantly used for one-off residential housing
which is linearly aligned to the local road network and for agricultural/equestrian purposes.
There are no historic sites within the vicinity of the proposed site.

2.3.1 Biodiversity

Part of the site assessments was to examine the ecological context of the development site, by
systematically walking the site and boundaries and determining the habitats present. The
habitat survey was undertaken in accordance with the standard methodologies outlined in
Fossitt’s “A Guide to Habitats in Ireland”, and the Heritage Council guidelines, “Best Practice
Guidance for Habitat Survey and Mapping”, (Smith et al., 2011).

Bird species and any signs of fauna activity and dwellings were also noted. Particular attention
was given to the possible presence of habitats and/or species, which are legally protected under
Irish and European legislation. There was no evidence of protected terrestrial or aquatic fauna,
nor were any observed within the site boundary.

See accompanying EIAR (Chapter 5 — Biodiversity) for complete ecological assessment of the
site. The identified habitats at the proposed development site and within the vicinity of the site,
as per the Fossitt habitat classification scheme, are summarised in Table 2.3 below.

The majority of the development site, comprising of agricultural grassland can be considered

as modified and of low biodiversity value. No plant species of conservation significance or
invasive plant species of concern were noted during the site assessment.
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Table 2.3: Summary of Habitats Identified at the Proposed Development Site

HABITAT CLASSIFICATION HIERARCHY c',\\
LEVEL 1 LEVEL 2 LEVEL 3 o 05
B — Cultivated and built BL _ Built Land BL3 — Buildings and %&r’f@hi’
land surfaces QQ)
E — Exposed rock and .
disturbed ground ED — Disturbed ground ED2 - Spoil a\a&‘b%e ground

GA1 %Q’m\/ed agricultural

G — Grassland and marsh | GA — Improved grassland grassland QY

WL — Linear woodland / WL1 — Hedgerows

W — Woodland and scrub

scrub WL2 — Treelines

Invasive Species

Under Regulation 49(2) of the European Communities (Birds and Natural Habitats)
Regulations 2011, save in accordance with a licence granted under paragraph (7), any person
who plants, disperses, allows or causes to disperse, spreads or otherwise causes to grow in any
place specified in relation to any plant which is included in Part 1 of the Third Schedule shall
be guilty of an offence. Materials containing invasive species such as Japanese Knotweed are
considered “controlled waste” and, as such, there are legal restrictions on their handling and
disposal. Under Regulation 49(7) of the European Communities (Birds and Natural Habitats)
Regulations 2011, it is a legal requirement to obtain a license to move “vector materials” listed
in the Third Schedule, Part 3.

Three invasive plant species listed in the Third Schedule of the European Communities Birds
and Natural Habitats) Regulations 2011 (S.I. No. 477 of 2011) were recorded within the 10km
square N71: Giant Hogweed (Heracleum mantegazzianum), Japanese Knotweed (Fallopia
japonica) and Fringed Water-lily (Nymphoides peltata). However, no invasive species of
concern were noted as present during the site assessments. The risk of invasive species being
introduced onto the site during the construction phase of the project is considered to be low,
with no import of materials with the potential to contain invasive flora species. Soils excavated
during construction works would be stockpiled and re-used for site levelling, therefore no
importation of topsoil or subsoil would be required as part of the development works.
Therefore, it is considered that there would be no significant risk to protected habitats and
species as a result of invasive species from the site.

Fauna

See accompanying EIAR (Chapter 5 — Biodiversity) for complete assessment of the fauna at
the proposed site.

Designated Sites

See accompanying Natura Impact Statement has been prepared for complete assessment of the
Natura 2000 Sites within the zone of influence (Doc Ref. PE_NIS 10024) and see
accompanying EIAR (Chapter 5 — Biodiversity) for complete assessment of the Natural
Heritage Areas within the zone of influence.
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The protected sites within the zone in influence are Pollardstown Fen SAC/pNHA and the
Curragh pNHA due to distance and potential hydrological connection via groundwater.

N
\)(\Q\rb
2.4 CONSTRUCTION PROJECT DESCRIPTION C)O Q‘lx
S Qv
The construction of proposed development would be undertaken on bef@kﬁ‘)ofb‘&veloper,
hereafter referred to as “the construction works contractor”. Q}Q) @6\
‘Q

A designated waste area and designated area of any waste materialsEl})c 8 away from any
manholes or drainage systems would be established by the construction works contractor
within the development site boundary, appropriate measures must be taken to prevent any
potential runoff into nearby watercourse during construction works.

2.4.1 Construction Schedule

The expected construction timeframe would be approximately 36 months, with hours of
operation from 8am to 6pm Monday to Friday, and 8am to 1pm on Saturdays. Upon approval
of the CEMP by development authority, the construction schedule would be finalised at a
detailed design stage. The proposed development would include the following main
construction activities:

General

Completion of archaeological testing prior to construction;
Mobilisation of personnel and equipment to site;

Site inductions and relevant training;

Erection of health and safety / construction works signage;
Installation of external lighting if required,

Site clearance, including any vegetation removal.

Remediation Works at Proposed Site and Associated Works

Excavations and earth moving activity;

Stockpiling of material for use in site reinstatement activities;

Installation of silt control features where appropriate, such as silt fencing;
Cover of drainage network along R445 with silt mats;

Works to facilitate access to the site;

Pouring of concrete.

Reinstatement

Finishing of proposed development site;

Removal from site of any excess materials remaining following reinstatement works;
Removal of any control features once stabilisation has taken place

Removal of temporary storage of excavated materials has been removed;
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2.4.2 Main Stages of Construction

Site Clearance and Excavations S
QQ

During site clearance works, any excess material at the site will be either stored fc(b?e@i?in
construction activities at the development site or removed to a licenced waste fagﬁ‘it (buring
excavation works, subsoil and topsoil would be temporarily stored for re-us ifrreinstatement
where possible. Any excess materials would be transported offsite by a lic %écg:'bntractor for
disposal at a suitably licenced facility. Alternatively, should excess ez&t@b tg@materials/soils
be classified as a by-product under Article 27 of the Waste Directive fions, 2011, and if
the proposed end use meets the requirements of the Article 27 regulations, excavated soils
could be directed for local use. The storage of excavated material on site would be temporary,
until the completion of site reinstatement activities.

Provision / Upgrade of Services & Drainage

Following site clearance and excavations, works would commence on the installation / upgrade
of underground utilities to the site required for water supply, wastewater, electricity and
telecommunications.

Waste water from the proposed development will be discharged to the proposed foul waste
drainage into the existing sewer line with proposed foul sewer drainage upgrades taking place
within the proposed site and off site within the existing residential estate west of the proposed
development site. The drainage system has been designed with cognizance of the Kildare
County development Plan 2023-2029 and the UK SUDS Manual. The proposed drainage
system will include bioretention areas. Throughout the site including in gardens located to the
rear of each housing unit that will capture pavement and roof runoff. Bioretention areas and
modified planters will incorporate drainage stone/subsoil within the bioretention
areas/modified planters. Bioretention systems will allow stormwater to filter through a
medium to remove finer contaminants. The proposed drainage system will include
bioretention areas. Throughout the site including in gardens located to the rear of each housing
unit that will capture pavement and roof runoff. There will be 3 no. ponds are proposed for
the site to provide for attenuation for the areas directly adjacent to the pond area drained.
Controlled discharge from pond areas is set at a discharge rate to provide water levels at least
500mm below floor levels. Pond areas discharge to the infiltration tanks. Water levels are
provided at least 500mm below floor levels for all areas. The apartments and créche will have
green roofs. All surface water is ultimately infiltrating to ground. See accompanying Drainage
Design by Punch Consulting Engineers (SuDS Strategy report, SUDS Drawings, and
Engineering Planning Report).

Construction of Development

Following site clearance, excavations and works for the provision of services, works would
commence on the construction of the development. The pouring of concrete foundations would
be supervised at all times.

Site Reinstatement and Landscaping

Landscaping works will take place at the proposed site would include the removal of any
hardcore surfaces, removal of any stockpiled material from excavations, the removal of
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construction plant, equipment and signage, the reseeding/replanting of exposed soil where
required and the planting of trees and ornamental flora as per the Landscape Design by

Cunnane Stratton Reynolds. S
(\

& Kk
2.4.3 Construction Working Hours *6 oV

\Q
It is anticipated that construction works would be undertaken during s S‘érg'bonstructlon
hours, as follows:

\J?\
Start Finish Days
8am 6pm Monday — Friday
8am 1pm Saturday

No works would take place on Sundays or Bank Holidays. It should be noted that there may be
times where it is necessary to undertake construction works outside of the times mentioned
above, for example concrete pours. In such cases, notification would be given where necessary
to the relevant bodies (i.e. Kildare County Council) and any potentially effected local residents
in good time and prior to specified works commencing.

2.4.4 Construction Plant and Equipment

The construction plant and equipment likely to be used during the construction phase of the
project are included in the table below. It should be noted that this list is not exhaustive.

Table 2.6: Likely Construction Plant and Equipment Required

ACTIVITY PossIBLE PLANT / EQUIPMENT REQUIRED

Excavator
Dumper trucks
Site Clearance and Excavations Bulldozer
Graders
Rollers

Tracked Excavator
JCB
Construction of Building Site Dumper
Cement Mixer
Mobile Crane

Tracked Excavator
Site Reinstatement and Landscaping Site Dumper
Bulldozer

2.4.5 Security Arrangements

The construction works contractor would ensure the proposed development site is secured, so
as to provide the safety of all potentially affected parties, including staff, contractors, traffic,
pedestrians and wildlife. Only authorised personnel would be allowed onto the development
site. The site would be secured by the existing stone wall along with fencing, hoarding or
another suitable site barrier system to protect against unauthorised entry. The construction
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works contractor would implement the appropriate security arrangements, including signing in
/ out procedures, signage and out-of-hours security.

C‘}
2.4.6 Health and Safety 3

S

All activities undertaken at the proposed development site during the constructlgﬂ*plag@e shall
be in accordance with the requirements of the Safety, Health and Welfare a \@%r@@\ct 2005,
as amended, and the Safety, Health and Welfare at Work (Construction) Re a%o'hs 2013. As
required by the 2013 regulations, a Health and Safety Plan Woulggbe ?Epared by the
construction works contractor, which would address health and safety~is from the design
stages through to the completion of construction works. This plan Wbould be updated and
reviewed as required as the proposed development progresses.

Prior to works commencing onsite, all site personnel, including sub-contractors, would receive
induction training that would incorporate health and safety requirements and good practice.
Site induction would be mandatory for all employees, sub-contractors and visitors to the
development site. Specific training would be provided, where necessary.

All construction personnel, contractors and visitors to the site would wear the following
appropriate Personnel Protective Equipment as a minimum at all times:

Safety helmet;

Hi-visibility clothing (coat or vest);

Safety boots;

Eye protection where identified for specific activities.

Regular site safety audits would be undertaken throughout the construction phase to ensure the
rules and regulations established for the site are complied with at all times.

2.4.7 Construction Signage and Labelling

Environmental signage and labelling would be used to inform site personnel of environmental
requirements and restrictions with regards construction activities, in addition to promoting
environmental good practice at the development site. The construction works contractor would
erect the appropriate signage and label all relevant areas and receptacles. Examples would
include designated storage areas for potentially polluting materials and waste and site
environmental rules.

The construction works contractor would erect the appropriate signage and label all relevant
areas and receptacles.
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2.4.8 Construction Method Statement

Prior to works commencing, the construction works contractor would prepare and provide to
the clients a detailed Construction Method Statement, which would address all construction
works required for the proposed development. The construction works contractor would
maintain a register of all method statements for the project, in addition to a register of all site
personnel trained on the method statements.

2.4.9 Potential for Historic Contamination

As the proposed development site is currently in a state of agricultural grassland and bare soil,
it is considered unlikely that the site would contain contaminated material. However, in the
unlikely event contaminated material is encountered during construction works, appropriate
measures would be undertaken in compliance with relevant waste legislation. The relevant
authorities would be notified where required.

25 Pest Control

The construction works contractor would ensure the prevention of pests or vermin including
arrangements for regular disposal of food and material attractive to pests. If infestation occurs
the contractor will take appropriate action to eliminate and prevent further occurrence,
including the contracting of a pest control contractor and the establishment of a pest baiting
programme, where required.

3.0 ENVIRONMENTAL MANAGEMENT

3.1 ENVIRONMENTAL MANAGEMENT SYSTEMS

An Environmental Management System (EMS) would be put in place by the construction
works contractor. The EMS would take into account any planning conditions imposed on the
site for the construction phase and, in accordance with the relevant guidelines, would be
appropriate to the scale of the operation. The construction works contractor would implement

a number of environmental management procedures, including but not limited to the following:

e Awareness and Training;
e Environmental Emergency Response;
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e Record Keeping, Auditing and Monitoring;
e Environmental Complaints Procedure;
e Protection of Flora and Fauna; R
e Protection of Soil, Groundwater and Surface Water Quality; o\§\ 0y
e Chemical and Hazardous Material Management; o Qq’
. , S
e Noise Management; $ QQ)
e Dust Management; © ,\Cb\
O

e Waste Management. 6'5&46

»
The CEMP would be updated as necessary to ensure that all measﬁr%&etailed within the
environmental management procedures have been addressed within the CEMP.

3.2 ROLES AND RESPONSIBILITIES

The construction works contractor (CWC) would put an experienced construction management
team in place. The Project Manager would have overall responsibility for environmental
management at the proposed development site. The indicative roles and responsibilities for the
relevant site personnel are detailed below.

Project Manager

The Project Manager’s responsibilities are as follows:

e Management of the project;

e Implementing the Construction Environmental Management Plan;

Monitoring the performance of the CEMP and maintaining records to demonstrate
compliance with the CEMP and Construction Method Statement;

Updating the Construction Environmental Management Plan as required,;

Ensuring no deterioration of the environment occurs as a result of the project;
Co-ordinating the construction team;

Implementing the Health and Safety Plan and associated responsibilities;

Production of construction programmes;

Maintaining of relevant records and registers;

Ensuring site personnel receive induction and are provided with the relevant
information relating to the protection of the environment during works;

Dealing with any queries or complaints from the public.

e Maintaining a project diary.

Quality Manager

The Quality Manager would report to the Project Manager. Their responsibilities are as
follows:

Implementing the Construction Environmental Management Plan;
Management of quality issues relating to the project;
Co-ordinating the construction teams;

Ensuring that method statements are in place;

Implementing the Health and Safety Plan.
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Site Engineer

N
The Site Engineer would report to the Project Manager. Their responsibilities are as fO C\)lxg:

O
Ensuring that all aspects of the project comply with the Construction E(nﬁiroﬁ}%ental
Management Plan; C)o\>,\cb\Q
Materials procurement; @ D
Design of Temporary Works; %85 é§®
Administration; ‘L‘Qg,o

Programming and planning;
Implementing the Health and Safety Plan;
Maintaining a project diary.

EHS Officer

The EHS Officer would report to the Project Manager. Their responsibilities are as follows:

Ensuring the Health and Safety Plan is implemented;

Ensuring the Construction Environmental Management Plan is being implemented and
followed at all times;

Updating the Construction Environmental Management Plan as required;
Ensuring all personnel have received safety inductions;

Investigating any accidents, incidents or near misses;

Ensuring relevant personnel have received training in environmental issues;

Undertaking site audits on a regular basis.

All Staff and Sub-contractors

All site personnel and sub-contractors have the following responsibilities:

Ensuring the requirements of the Construction Environmental Management Plan are
followed;

Co-operate with the Project Manager and EHS Officer in the implementation and
development of the CEMP;

Co-operate as required with site inspections and audits;

Report all incidents, accidents and near misses to the Project Manager and/or EHS
Officer.
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3.3 REGULATIONS AND REQUIREMENTS

3.3.1 Legislative Context S
<
O
The following list of acts and regulations, which is not exhaustive, would be compli@p@vxgth(bby
the construction works contractor throughout the proposed project: \)(@Qo)\
& o
e The Wildlife Act, 1976 and Wildlife (Amendment) Act, 2000; Q,C) b\

> @
European Communities (Birds and Natural Habitats) Regulat\'lrmg, ”ll (S.I. No. 477
of 2011) and (Amendment) Regulations, 2015 (S.I. No. 355 0 ), transposing the
Habitats Directive 92/43/EEC (as amended) and Birds Directive 2009/147/EC;

The Flora (Protection) (S.1. No. 235 of 2022);

Planning and Development Regulations, 2001 to 2022;

The Local Government (Water Pollution) Act, 1977, as amended;
The Fisheries (Consolidation) Act, 1959, as amended;

Fisheries (Amendment) Act, 1999;

European Communities (Quality of Salmonid Waters) Regulations, 1988 (S.I. No. 293
of 1988);

European Communities Environmental Objectives (Surface Waters) Regulations, 2009
(S.1. No. 272 of 2009);

Water Framework Directive (2000/60/EC);

European Communities Environmental Objectives (Groundwater) Regulations, 2010
(S.1. No. 9 of 2010) and 2016 (S.I. No. 366 of 2016);

Air Pollution Act, 1987;

Air Quality Standards Regulations, 2011 (S.I. No. 180 of 2011), transposing the
Ambient Air Quality and Cleaner Air for Europe (CAFE) Directive (2008/50/EC);

Planning and Development Act 2000 (S.I. No. 30 of 2000), as amended;
The EPA Act (Noise) Regulations 1994 (S.1. No. 179 of 1994);

European Communities (Construction Plant and Equipment) Permissible Noise Levels
Regulations, 1988 (S.I. No. 320 of 1988), as amended,

European Communities (Noise Emission by Equipment for Use Outdoors) Regulations,
2001 (S.I. No. 632 of 2001);

Council Directive 1999/31/EC on the Landfilling of Waste and Council Directive
2003/33/EC establishing criteria and procedures for the acceptance of waste at landfills;

Waste Framework Directive 2008/98/EC;
WEEE Directive 2012/19/EU;
Waste Management Act 1996 as amended,

Waste Management (Hazardous Waste) Regulations 1998 (S.I. 163 of 1998) and
(Amendment) Regulations 2000 (S.I. 73 of 2000);
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3.3.2

Waste Management (Food Waste) Regulations 2009 (S.I. 508 of 2009);

European Union (Waste Electrical and Electronic Equipment) Regulations @14
(WEEE) (S.1. 149 of 2014); (\

Litter Pollution Act 1997 and Litter Pollution Regulations 1999 (S.1. 359 ofCI.@9Q§]/

Waste Management (Prohibition of Waste Disposal by Burning) Regula@hs\@\)g (S.L.
286 of 2009), as amended; C) '\

European Communities (Waste Directive) Regulations 201{6& I\AQZI.ZG of 2011),
(Amendment) Regulations 2016 (S.1. 315 of 2016), and Européan gﬁlon (Properties of
Waste which Render it Hazardous) Regulations 2015 (S.I. 228-of 2015), European
Union (Waste Directive) (Recovery Operations) Regulations 2016 (S.I. 372 of 2016).

Relevant Guidelines

The following list guidance documents, which is not exhaustive, would be consulted as relevant
by the construction works contractor throughout the proposed project:

Environmental Good Practice on Site (CIRIA, 2015);

Control of Water Pollution from Construction Sites; guidance for consultants and
contractors (CIRIA, 2001);

Control of Water Pollution from Construction Sites — Guide to Good Practice (CIRIA,
2002);

The Management of Noxious Weeds and Non-Native Invasive Plant Species on National
Roads (National Roads Authority (NRA), 2010);

Guidelines for the Treatment of Badgers prior to the Construction of National Road
Schemes (NRA, 2006a);

Guidelines for the Treatment of Bats during the Construction of National Road Schemes
(NRA, 2006¢);

Bat Mitigation Guidelines for Ireland (Kelleher and Marnell, 2006);

Bats & Lighting: Guidance Notes for Planners, Engineers, Architects and Developers
(Bat Conservation Ireland, 2010);

Assessment of dust from demolition and construction 2014 (Institute of Air Quality
Management, 2014);

Guidelines for the Treatment of Noise and Vibration in National Road Schemes (NRA,
2004);

Code of practice for noise and vibration control on construction and open sites (British
Standard 5228-1, 2009);

Best Practice Guidelines on the Preparation of Waste Management Plans for
Construction and Demolition Projects (DoEHLG, 2006);
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3.4 ENVIRONMENTAL AWARENESS AND TRAINING

Prior to works commencing onsite, this CEMP and its contents would be communicatedg;@ all
site personnel, including sub-contractors, as part of induction training. Site induction wgulgd be
mandatory for all employees, sub-contractors and visitors to the development site. Thélsite

induction would include the following aspects: (’\6 o
¢ Organisational structure of the construction team; Qo°\®°
e Key environmental roles and responsibilities; 6@@‘ 466
. N »
e Communications and contacts; PQ@O@

e Sensitive environmental receptors;

e Incident and emergency response;

e General good environmental practices.
Specific training would be provided, where necessary, to nominated personnel to address any
incidents or emergencies that could have a potential to cause environmental pollution. This
training would be provided to staff via toolbox talks, and may address issues such as the
following:

e Water Pollution;

e Spill Control;

e Noise Pollution;

e Dust Pollution;

e \Waste Management.
3.5 DOCUMENT REVIEW AND UPDATES

To ensure the CEMP remains “fit for purpose”, it would be reviewed and updated as necessary
throughout the construction phase to ensure that it continues to facilitate efficient and effective
delivery of the project environmental commitments for the protection of the environment.

The CEMP would be reviewed to address, for example, the following;
e Any recommendations, comments or observations received by Kildare County Council
following the submission of the CEMP for approval;
e Any requirements or issues highlighted by prescribed bodies such as the NPWS;
e To ensure it reflects best practice at the time of construction;

e To ensure it incorporates findings from previous inspections and audits undertaken by
the construction works contractor;

e To ensure it incorporates findings and/or recommendations arising from the site
meetings between the construction works contractor and clients.
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The Project Manager and EHS Officer would be responsible for the review of the CEMP and
would ensure that any revisions to the CEMP are effectively communicated as appropriate to

onsite personnel and sub-contractors. S
0
& Kk
3.6 ENVIRONMENTAL COMMITMENTS Q0
)
The clients recognise that construction works have the potential to adversel@%péb\t upon the
environment and would therefore ensure that the construction works co |s committed

to the effective implementation of the CEMP. Compliance with thes E@ﬁD including all
procedures, work practices and controls, would be mandatory by Cpersonnel and sub-
contractors employed during the construction phase. The CEMP outlines the necessary control
measures that are required to avoid, minimise or mitigate potential effects on the environment.

The construction works contractor would be committed to the implementation of the controls
measures specified within the following sections:

e Dust Management — Section 5.1;

e Surface Water, Groundwater and Soil Contamination Control — Section 5.2;

e Terrestrial Biodiversity Protection Protocol — Section 5.3;

e Invasive Species Control — Section 5.4;

e Noise and Vibration Control — Section 5.5;

e General Traffic Control — Section 5.6;

e Waste Management Control — Section 5.7,

e Chemicals and Hazardous Materials Management — Section 5.8.

The Project Manager, Quality Manager and EHS Officer would be responsible for the
implementation of the CEMP throughout construction works. The Project Manager would be
responsible for monitoring the performance of the CEMP and maintaining records to
demonstrate compliance with the CEMP and would be assisted by the EHS Officer.

3.7 COORDINATION WITH EXTERNAL ENTITIES

In the event of an environmental incident at the site, the construction works contractor would
follow the Emergency Management Plan as appropriate. The construction works contractor
would liaise with the relevant third parties as appropriate, which may include the following:

e Emergency Services;

¢ Kildare County Council,

e National Parks and Wildlife Service;

e Environmental Protection Agency
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4.0 ENVIRONMENTAL IMPACTS

4.1 AIR QUALITY IMPACTS &
QQ

Generally, the primary potential air quality impact or nuisance associated with c@?tr@??on
activities is dust. Excavations and earth moving operations may generate (Qﬁiaagﬂies of
construction dust, particularly in drier weather conditions. The extent of any s@%tion dust
generation depends on the nature of the construction dust (soils, sands, gray sbé\rlts etc.) and
the construction activity. The potential for construction dust dispersiorb@%pgﬁds on the local
meteorological conditions such as rainfall, wind speed and wind dires@aqu@c)@

Particulate Matter (PM10 and PM2.5) is measured at Naas Town Air Monitoring Site
approximately 16km to the north-east of the proposed development and has a Current Index: 1
(Good). The proposed development is located in the Air Zone D (Rural Ireland) and has a
current Air Quality Index status of “3-Good”.

The issue of construction dust dispersion may be exaggerated with vehicles transporting
sand/gravels/concrete/etc. to and from the site, having the potential to cause an environmental
nuisance to use of the local road.

Dust is normally defined as particulate matter in the size range of 1 - 75um in diameter, with
particles less than 1um being classified as smoke or fumes. Particles greater than 10um are
associated with public perception and nuisance. Dusts are normally present in the atmosphere
at varying levels of concentration and can have a wide variety of man-made and natural origins
including:

e Products of combustion from e.g. fires, power stations and motor vehicles;
e Mechanical handling of minerals and allied materials;
e Industrial activities.

Dust particles are dispersed by their suspension and entrainment in airflow. Dispersal is
affected by the particle size, shape and density, as well as wind speed and other climatic effects.
Smaller dust particles remain airborne for longer, dispersing widely and depositing more
slowly over a wider area.

The main potential sources of air borne dust from construction activities are as follows:

e Construction vehicles, construction traffic and haulage routes;
e Excavation works and earth-moving activities;
e Materials (particularly excavated soils) handling, storage and stockpiling.

Construction dust control is a common part of construction management practices. The effect
of construction activities on air quality, in particular construction dust, would not be significant
following the implementation of standard working practices and the proposed environmental
control measures outlined in Section 5.1.

4.2 SURFACE WATER, GROUNDWATER AND SOIL IMPACTS

During construction works, the main potential impacts upon surface water quality, groundwater
quality and soils would be the release of suspended solids during soil disturbance works and
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the release of potentially polluting substances, such as hydrocarbons (fuels and oils) and
uncured concrete.

Suspended solids could become entrained in surface water run-off and could affectgq tic
habitats through deposition. An increase in sediments has the potential to impact up{g f@a
damaging gravel beds required for spawning, smothering fish eggs and in extr 3865, by
interfering with the gills of fish. An increase in suspended solids has the pote 'ﬁ@ﬁo reduce
water clarity, which can impact the light penetration of water and may caiso ct certain
behaviours of aquatic fauna such as foraging success. Aquatic flora al@%t could also be
impacted upon by an increase in nutrients which are bound to suspenéléd ds. A significant
increase in nutrients can result in excessive eutrophication, leading to dédxygenation of waters
and subsequent asphyxia of aquatic species.

Another potential source of contamination to surface water quality during construction works
would be the potential release of uncured concrete. In the event of uncured concrete entering
surface water, the pH would be altered locally, potentially causing an adverse impact upon
aquatic flora and fauna and causing an alteration to the waterbody substrate.

As there are no watercourses or drainage ditches within the development site, the potential for
construction works to impact upon water quality will be reduced. The Tully Stream is located
approximately 1.6km to the south-west, respectively. Any potential run-off will percolate to
ground or will be captured by the existing surface and stormwater drainage infrastructure
within the urban environs of proposed development site. Measures to protect groundwater will
be implemented during the construction phase.

A potential source of chemical contamination would be from the release of hydrocarbons from
construction plant and equipment. Hydrocarbons can affect water quality, potentially resulting
in toxic and / or de-oxygenating conditions for aquatic flora and fauna. Pollution could occur
in a number of ways, such as neglected spillages, the storage handling and transfer of oil and
chemicals and refuelling of vehicles.

With regards the stripping of soils and subsoils at the development site, excavated subsoils and
soils would be reused in the reinstatement process where possible. Therefore, there would be
no significant impact upon soils due to excavation activities. Specialist machinery would be
used during construction works to minimise the potential compaction of soils and subsoils.
Control measures would be put in place to ensure that no deterioration in watercourses would
arises as a result of the construction of the proposed development.

4.3 TERRESTRIAL BIODIVERSITY IMPACTS

Construction activities have the potential to impact upon terrestrial biodiversity through
destruction and loss of habitat, disturbance due to noise and dust, the potential introduction of
invasive species and light pollution. The construction phase of the development would not
result in a direct and permanent loss of any habitat of significance. The main development site
is comprised of improved agricultural grassland (GA1). This habitat would be considered as
having been modified and of low ecological value. Therefore, the loss of this habitat would not
be considered significant. The construction phase of the development would not result in a
direct and permanent loss of ecologically valuable habitats. The majority of the flora found
within the site are agricultural grassland species and are not of conservation status or of high
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ecological value. The majority of the existing hedgerows and treelines will be maintained with
additional planting as per the landscape plan. Some sections of hedgerow will be removed
(approx. 302m) and mature trees as per the Landscape Plan and Arborist Assessment o&tree
health. O
P

Dust emissions may arise during construction activities, in particular during ga*‘stt@&roving
works, which may have the potential to impact upon photosynthesis ¢eSpifation and
transpiration processes of flora due to the blocking of leaf stomata and h@%’ the potential to
cause nuisance to fauna. Given the transient nature of construction Wo‘@xan@%e scale of the
development, the potential impact to flora and fauna would not bé-<o sfdered significant.
Construction work has the potential to disturb fauna due to the generatioriof construction noise.
However, construction noise would not be considered to pose a significant risk to fauna owing
to the transient nature of works and given that all vehicles where possible would be equipped
with mufflers to suppress noise, as is standard practice. As the site is located beside a built-up
area with residences and commercial enterprises nearby, any fauna in the vicinity would be
accustomed to elevated noise levels which are typical of urban settings. Where possible, no
construction works would be conducted outside of normal working hours, therefore there
would be no significant disturbance to nocturnal species.

During construction works, there is potential for invasive species to be introduced to the site
through the movement of materials, such as soil and stone, and the arrival of construction plant
and equipment from an area with invasive species. Materials containing invasive species such
as Japanese Knotweed (Fallopia japonica) or Indian Balsam (Impatiens glandulifera) are
considered “controlled waste” and, as such, there are legal restrictions on their handling and
disposal. Under Regulation 49(7) of the European Communities (Birds and Natural Habitats)
Regulations 2011 (S.I. No. 477 of 2011), it is a legal requirement to obtain a license to move
“vector materials” listed in the Third Schedule, Part 3. Under Regulation 49(2) of the
aforementioned regulations, it is an offence to plant, disperse, allow or cause to disperse, spread
or otherwise cause to grow in any place any plant which is included in Part 1 of the Third
Schedule.

Artificial lighting has the potential to negatively impact upon nocturnal species, particularly
bat species, as illumination can impact upon their roosting sites, commuting routes and foraging
areas. While some bat species, such as Leisler’s bats (Nyctalus leisleri), may take advantage of
prey concentrating around light sources, other bat species are sensitive to lighting and will
avoid artificially lit up areas. Measures, as outlined in Section 5.3, would therefore be
implemented by the construction works contractor to reduce the potential impact of light
pollution. The potential impact of construction works upon aquatic flora and fauna due to a
potential deterioration in water quality are discussed in Section 4.2 above.

4.4 NOISE IMPACTS

Construction noise, while inherently noisy and disruptive, is temporary in duration. It is
anticipated that the construction of the proposed development would take approximately 36
months to complete. The works involving heavy machinery for the purposes of excavation, the
preparation of building foundations and passing construction traffic usually cause the most
disturbances to nearby residents.

Generally, the type of works involved at this development site would include the following:
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e Excavation/Levelling: Excavator, dump truck & dozer.

e Foundations: Excavations, cement mixers & concrete vibrators and piling.

e General Construction: Masonry construction, services, drainage and surfacing eg(‘.}

O

There are currently no published Irish guidance documents relating to permissible %ﬁ/@:vbels
that may be generated during the construction phase of a project. However, the Nati Road
Authority (NRA) has published the document “Guidelines for the Treat fﬁggse and
Vibration in National Road Schemes”, 2004. This document provides a usefubreference for
assessing construction noise of the proposed development. The NRA ‘c\@%ige‘% that the noise
levels provided in the table below are typically deemed acceptable. o Qg,o

Table 4.1: NRA Acceptable Noise Levels

DAYs/ TIMES LAEQ (1HR) DB LPA (MAX)sLOw DB
Monday to Friday (07:00 to 19:00hrs) 70 80
Monday to Friday (07:00 to 22:00hrs) 60 65
Saturday (08:00 to 16:30hrs) 65 75
Sundays and Bank Holidays 60 65
(08:00 to 16:30hrs)

4.5 TRAFFIC IMPACTS

The site is accessed by the entrance which is located along the R445 Regional Road which is
adjacent to the site’s southern boundary. The M7 motorway is located approximately 4.3km to
the west. Construction works have the potential to impact upon traffic volumes in the area,
which may subsequently impact upon the generation of noise and dust emissions.
Traffic impacts may arise via the following:

e Delivery of construction plant and equipment to the site;

e Delivery of raw materials to the site;

¢ Vehicle movements from staff, sub-contractors and site visitors travelling to and from
the site;

e Vehicle movements associated with waste removal at the site.
4.6 WASTE MANAGEMENT IMPACTS

It is anticipated that the following categories of waste may be generated during the construction
of the project:
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Table 4.2: Categories of Waste Generated During Construction

EWC

WASTE TYPE CODE ORIGIN EN

Concrete 17 01 01 Waste concrete may arise due to surplus conC@t% fgpm
pouring activities.
Wood waste may arise during constructlon %b%cludlng

Wood 17 02 01 building and shuttering works, due to da@% |/ defected
wood, off-cuts and surplus wood. <& 0,6
Glass waste may arise due to damgg&i | defected glass and

Glass 170202 accidental breakages. ¢’

Plastic 1702 03 | Plastic waste may arise due to damaged / defected products.

Metals (including | 17 04 01 - | Waste metal may arise due to damaged / defected metal, off-

alloys) 07 cuts and surplus metal.

Soils and Stones 17 05 04 Excavat_ed soils and stones waste _V\_/ould arise during site
excavations and earth-moving activities.

Insulation

materials . a_md Waste may arise due to damaged / defected insulation panels

asbestos containing | 17 06

) and off-cuts.

construction

materials

Biodegradable Green waste would arise during site clearance works, with

200201 e . .
waste the removal of existing vegetation at the site.

Other waste materials which may arise during construction works in small volumes include:

Waste Oils and Liquid Fuels — EWC 13 02 and EWC 13 07;

Waste from Electrical and Electronic Equipment — EWC 16 02;
Cables - EWC 17 04 11;
Paints — EWC 20 01 28;
Wood Preservatives — EWC 03 02;
Batteries — EWC 16 06.

Wastes from EWC fractions EWC 03 02, EWC 13 02, EWC 13 07, EWC 16 02 and EWC 16
06 may be hazardous.

Throughout the construction phase, wastes generated would be managed by the construction
works contractor in order of priority in accordance with Section 21A of the Waste Management
Act 1996, as amended, as per the waste hierarchy below.
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CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN
RUANBEG, KILDARE TOWN, Co. KILDARE

THE WASTE HIERARCHY N
: 2 ] = f Most fayo
~00\®Q
energy 4 prior to disposal
g 2810 conservat Least favoured
v o v option

Figure 4.1:  The Waste Hierarchy
4.6.1 WASTE STORAGE

A designated waste storage area would be established within the proposed development
footprint at Ruanbeg, Kildare Town, Co. Kildare, which must be kept away from any drainage
network, by the construction works contractor.

Suitable waste receptacles / skips would be provided by the appointed waste contractor(s)
during the construction phase, with skips / bins allocated to specific waste streams to avoid
contamination. Waste receptacles would be appropriately labelled. Waste receptacles will be
located the front open area of the site.

Where waste fuels and oils are generated, they would be stored within a bunded container
within the designated waste storage area.

Any hazardous materials would be stored separately from non-hazardous waste and would be
stored within bunded containers / upon a bund where appropriate.

The removal of waste from the site would be undertaken on a regular basis, preventing large
volumes of waste accumulating onsite.
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4.6.2 WASTE CONTRACTORS

The waste contractor(s) appointed for the project would have experience in construction waste
management and would be appropriately licenced, holding the relevant waste collection permit
and/or waste licences for the types of waste anticipated to be generated during construction
works. Wastes from the site would be recycled / recovered or disposed of at suitably licenced
waste facilities.

All waste removed off site will be recorded on the waste dispatch log.

A copy of all waste permits and licences should be provided to the Resource Manager before
works commence and held throughout the construction phase.

The resource manger would ensure that copies of all waste contractors’ collection permits and
licences would be available for inspection, as discussed in the “Record Keeping” section below.
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4.6.3 RECORDS

For each waste movement and for each type of waste, the construction works contractor v&ﬁuld
obtain a signed waste docket from the waste contractor. R

P
The following information shall be recorded for each load of waste exported of\f)@heg'o)\q’
&

e Time and date of transfer, @er\

(o
e Waste Type LoW Code and description. {&b 0@\4

2
e Tonnage of waste collected. <&

e Haulage contractor’s name, address Waste Collection Permit Number, truck
registration and haulage ticket /docket number.

o Disposal contractor / facility name, address and Waste Permit / Licence number.
e Description of how waste at facility shall be treated i.e. disposal / recovery / export

e Confirmation of waste acceptance letter received int eh case of soil and stones.

5.0 ENVIRONMENTAL CONTROL MEASURES
5.1 DUST MANAGEMENT

The following dust control measures would be implemented by the construction works
contractor for the duration of the construction of the proposed development:

e Cognisance would be taken of the guidelines published by the Institute of Air Quality
Management (IAQM), “Assessment of dust from demolition and construction 2014”;

e Material handling systems and site stockpiling of materials would be designed and laid
out to minimise exposure to wind;

e Prolonged storage of materials onsite would be avoided,

e When transporting materials to and from the site, vehicles would be fitted with covers
where possible to prevent material loss;

e Public roads outside the site would be regularly inspected for cleanliness and cleaned
as necessary. A road sweeper would be used if required;

e Re-seeding would be undertaken where required to promote the rapid stabilisation of
soils;

e Regular visual inspections would be undertaken around the proposed site boundary to
monitor the effectiveness of dust control measures;

e Stripping of topsoil will be carried out in a controlled and carefully managed way and
coordinated with the proposed phasing of the development. At any given time, the
extent of topsoil strip (and consequent exposure of subsoil) will be limited to the
immediate vicinity of active work areas;

e The specification of a site policy on dust and the identification of the site management
responsibilities for dust issues;

e The development of a documented system for managing site practices with regard to
dust control,
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The development of a means by which the performance of the dust management plan
will be regularly monitored and assessed; and
The specification of effective measures to deal with any complaints received.

weather, dust suppression measures would be undertaken, including the followmg

<
=
Should additional dust control measures be required, for instance during partl(ﬁB?[v@:ary
\Q

o N
Water misting plant, such as bowsers and sprays would be used asﬁeaquhsed and where
necessary; b 4

Where practicable, stockpiles of excavated soils and expﬂ%’eéigﬁwfaces would be
dampened down via misting plant.

Air Quality

Avoid unnecessary vehicle movements and manoeuvring, and limit speeds on site so as
to minimise the generation of airborne dust.

A 3m high solid wooden hoarding with a 3m high dust net shall be erected around the
entire construction site perimeter giving a total dust barrier height of 6m.

Use of rubble chutes and receptor skips during construction activities.

During dry periods, dust emissions from heavily trafficked locations (on and off site)
will be controlled by spraying surfaces with water and wetting agents.

Hard surface roads will be swept to remove mud and aggregate materials from their
surface while any unsurfaced roads will be restricted to essential site traffic only.

A road sweeper vehicle shall be on-site at all times to clean soiled public roads in the
vicinity of the site.

A mobile wheel wash unit shall be installed at the site exit to wash down the wheels of
all trucks exiting the site.

An independent environmental consultant shall be appointed by the contractor to prepare
a dust control and monitoring method statement prior to the commencement of site
activities.

A weekly inspection of each dust gauge will ensure that the site manager identifies at
the earliest instance if dust suppression techniques shall be implemented at the project
site areas.

Re-suspension in the air of spillages material from trucks entering or leaving the site
will be prevented by limiting the speed of vehicles within the site to 10kmh and by use
of a mechanical road sweeper.

The overloading of tipper trucks exiting the site shall not be permitted.

Aggregates will be transported to and from the site in covered trucks.

Where the likelihood of windblown fugitive dust emissions is high and during dry
weather conditions, dusty site surfaces will be sprayed by a mobile tanker bowser.
Wetting agents shall be utilised to provide a more effective surface wetting procedure.
Exhaust emissions from vehicles operating within the construction site, including trucks,
excavators, diesel generators or other plant equipment, will be controlled by the
contractor by ensuring that emissions from vehicles are minimised by routine servicing
of vehicles and plant, rather than just following breakdowns; the positioning of exhausts
at a height to ensure adequate local dispersal of emissions, the avoidance of engines
running unnecessarily and the use of low emission fuels.

All plant not in operation shall be turned off and idling engines shall not be permitted
for excessive periods.
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e Material handling systems and site stockpiling of materials will be designed and laid out
to minimise exposure to wind. Water misting or sprays will be used as required if
particularly dusty activities are necessary during dry or windy periods. N

e Material stockpiles containing fine or dusty elements including top soils shall be Qﬁ\vaged
with tarpaulins.

e Where drilling or pavement cutting, grinding or similar types of s @%@’h\% cﬂ?(lshlng
operations are taking place, measures to control dust emissions will ;ig\% prevent
unnecessary dust emissions by the erection of wind breaks or ba\mer% Il concrete
cutting equipment shall be fitted with a water dampening systen\b 4

e A programme of air quality monitoring shall be implemented %l@,cslte boundaries for
the duration of construction phase activities to ensure that the“air quality standards
relating to dust deposition and PM1o are not exceeded. Where levels exceed specified air
quality limit values, dust generating activities shall immediately cease and alternative
working methods shall be implemented.

e A complaints log shall be maintained by the construction site manager and in the event
of a complaint relating to dust nuisance, an investigation shall be initiated.

5.2 SURFACE WATER, GROUNDWATER AND SOIL CONTAMINATION CONTROL

e The construction works contractor would adhere to standard construction best practice,
taking cognisance of the Construction Industry Research and Information Association
(CIRIA) guidelines “Control of Water Pollution from Construction Sites; guidance for
consultants and contractors” 2001 and “Control of Water Pollution from Construction
Sites — Guide to Good Practice”, 2002;

e Cognisance would be taken of the 2016 guidelines published by Inland Fisheries
Ireland, “Guidelines on Protection of Fisheries During Construction Works in and
adjacent to Waters”;

o Daily visual inspections would be undertaken of the site access road to ensure no silt-
laden surface water runoff leaves the site, with the potential to either join with any
adjacent surface water drainage systems within the vicinity.

e Where spoil is generated, this would only be stored temporarily. A designated spoil area
would be established by the construction works contractor within site footprint at the
site. Where possible, spoil would be covered or alternatively, graded to avoid ponding
or water saturation;

e Manhole covers and stormwater gullies along the R445 will be protected by silt
blankets/mats;

e Should water be encountered during excavation works, water would be pumped to a
constructed silt control feature, such as a tanker. A filter would be provided at the pump
inlet and, where required, dewatering bags or silt traps would be used at the outlet to
retain any potential silt entrained in the water. Pumping operations would be supervised
at all times;

e Water would not be discharged directly to any watercourse, drainage ditch or drainage
network;
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Excavations and earth-moving activities would be planned outside periods of heavy
rainfall, to limit the potential for suspended solids to become entrained within surface

water run-off; Q%

Ensure that all surface water run-off discharged to groundwater via soakaway;fq?p
through systems for settlement or filtration of suspended solids with the fect
of removing contaminants (certain heavy metals and hydrocarbons) as,so\g‘i?;\ctb ith the

suspended solid; P S
On-site settlement ponds are to include geotextile liners and ripragggd&@%ts and outlets
to prevent scour and erosion. \P

All construction plant machinery and equipment would be malntgi'ned in good working
order and regularly inspected;

All hazardous substances on-site shall be controlled within enclosed storage
compounds that shall be fenced-off and locked when not in use to prevent theft and
vandalism;

A designated area for the storage of hydrocarbons would be established by the
construction works contractor and inspected on a regular basis;

Spill kits, adequately stocked with spill clean-up materials such as booms and absorbent
pads, would be readily available onsite;

The construction works contractor would ensure the relevant site personnel are trained
in spillage control;

Discharge from any vehicle wheel wash areas is to be directed to on-site settlement
ponds;

There would be no discharge of effluent to groundwater during the construction phase.
All wastewater from the construction facilities would be stored for removal off site for
disposal and treatment;

In the unlikely event of a suspected deterioration in water quality within nearby
watercourse or drainage ditch due to construction works at the development site, works
would immediately cease, an investigation into the cause undertaken and the relevant
NPWS and Inland Fisheries Ireland personnel informed;

Surface water runoff from areas stripped of topsoil will be directed to temporary on-
site settlement ponds where measures will be implemented to capture and treat sediment
laden runoff prior to discharge of surface water at a controlled rate;

Topsoil stockpiles will be protected for the duration of the works and not located in
areas where sediment laden runoff may enter existing surface water drains.

Additional controls to reduce the potential impact upon soils include the following:

Specialist machinery (such as tracked machinery) would be used to minimise the
potential compaction of soils;

Excavated materials would be stockpiled onsite, segregated into topsoil and subsoils,
and reused in reinstatement activities where possible;

Any fill and aggregate material required onsite would be sourced from reputable, local
quarries.
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5.3 BIODIVERSITY PROTECTION PROTOCOL

It is considered that the implementation of the controls and measures outlined in Sections.5.1
— 5.8 would reduce any potential adverse impacts upon the biodiversity in the aref:” The
following control measures are also recommended to ensure that the proposed capstrydtion

works would not have any significant impact upon biodiversity:

e\

If works should take place beside any trees that will remain as p@%fgﬁ\e landscape
plan, then a root protection zone will be established to ensure. i co\n@truction works
will disturb the root zone; \PQg’OQJ

The Tree Protection Plan has been prepared with regard to the British standard BS
5837:2012 Trees in relation to design and construction recommendations this standard
gives recommendations and guidance on the principles to be applied to achieve a
satisfactory juxtaposition of trees, including shrubs, hedges and hedgerows, with
structures;

The construction works contractor would take cognisance of the NRA’s document
“Guidelines for the Protection and Preservation of Trees, Hedgerows and Scrub Prior
to, During and Post Construction of National Road Schemes”, 2006. In particular, the
construction works contractor would take cognisance of the guidelines with regards
soakaway, sewage system and drainage ponds area and the determination of the root
protection area of the existing trees to be retained within the development site;

All construction works would be confined as far as possible to the development
footprint;

Where possible, no construction works would be conducted outside of normal working
hours, to reduce potential noise disturbance to nocturnal species;

Should a protected fauna species such Badger or roosting Bat be found during the
construction works, an officer of the NPWS would be notified prior to the resumption
of construction works;

Where possible, any vegetation removal works would be scheduled outside of the 1° of
March to the 31% of August period, so as not to disturb nesting bird species;

Felling of moderate roost potential trees should be only undertaken in the period late
August to late October/early November;

Felled trees should be left for 48 hours, to allow for any potential bats to escape;

A preconstruction survey of the site for protected species such as Badger must be done
prior to any site clearance works;

Construction works have the potential to impact upon bat species due to lighting disturbance
on commuting and foraging habitat. Therefore, the following measures would be implemented
by the construction works contractor:

Construction works in the hours of darkness, when bats are active (April — October),
would be kept to a minimum;

Should lighting be required during construction works, it would be of a low height
(without compromising safe working conditions) to ensure minimal light spill. Where
possible and where practicable to do so, timers or motion sensors would be used,;
Directional lighting would be used where possible, by use of louvres or shields fitted to
the lighting;

35



White light emitting diode (LED) would be used where possible, which is considered
to be a low impact in comparison to other lighting types.

>
5.4 INVASIVE SPECIES CONTROL 3
P
The following controls for the prevention / treatment of invasive flora spec{éﬁs wp(hld be

implemented throughout the construction phase of the development: C)O\)r\cb\

5.5

Q

Z
Regular site inspections would be undertaken to ensure that‘{té&gr@ﬁth of invasive
species has taken place; > @06
All relevant construction personnel would be trained in invasive flora species (main
species of concern) identification and control measures;
If an invasive species of flora is found growing at the site, then an invasive species
management plan must be put in place such as Best Practice Management Guidelines
on Indian Balsam (Kelly, Maguire, and Cosgrove, 2008);
The construction works contractor would ensure that all equipment and plant is
inspected for the presence of invasive species and thoroughly washed prior to arriving
to, and leaving from, the development site;
In the event of an invasive species listed under the Third Schedule of the European
Communities (Birds and Natural Habitats) Regulations 2011 appearing onsite, works
within the immediate vicinity would cease until the invasive plant has been
appropriately treated and disposed of to a suitably licenced facility, in accordance with
Regulation 49 of the 2011 Regulations;
Only suitably licenced and trained personnel should use herbicides, following
guidelines and instructions on correct use;
Cognisance would be taken of National Roads Authority’s Guidelines on “The
Management of Noxious Weeds and Non-Native Invasive Plant Species on National
Roads”.

NOISE AND VIBRATION CONTROL

The following noise control measures would be implemented by the construction works
contractor for the duration of the construction of the proposed development:

Cognisance would be taken of the National Roads Authority’s “Guidelines for the
Treatment of Noise and Vibration in National Road Schemes”, the British Standard
5228: Part 1 “Code of practice for Noise Control on Construction and Open Sites” and
the CIRIA 2015 “Environmental Good Practice on Site”;

Plant and machinery used on-site would comply with the EC (Construction Plant and
Equipment) Permissible Noise Levels Regulations, 1988 (S.I. No. 320 of 1988). All
noise producing equipment would comply with S.I. No 632 of 2001 European
Communities (Noise Emission by Equipment for Use Outdoors) Regulations 2001;
All construction activities would take place between 8:00am and 6:00pm, Monday to
Friday, and 8:00am to 1:00pm on Saturdays. Any works which, by necessity, are
required to be carried out outside of these times would be notified to the relevant bodies
and any potentially effected local residents in good time and prior to specified works
commencing;

No plant used on site would be permitted to cause an ongoing public nuisance due to
noise;
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Where required, screens or barriers would be installed to shield particularly noisy
activities;

Deliveries would be organised to arrive during daytime hours (between 8: OOar@and
6:00pm, Monday to Friday, and 8:00am to 1:00pm on Saturdays);

Care would be taken when unloading vehicles to minimise noise disturban@;ttéhals

should be lowered, not dropped, insofar as practicable and safe; Q o)\
Regular maintenance would be carried out on all construction eqw;qg@n@nachlnery
and vehicles; b

Construction plant would be operated in accordance with the 1nstmct10ns
Engine and machinery covers would be maintained in good \36 qﬁg order and would
remain closed whenever machinery is in use;

Where practicable, all mechanical plant would be fitted with effective exhaust silences
and pneumatic tools fitted with mufflers or silencers;

Any compressors required would be silenced or sound reduced models fitted with
acoustic enclosures would be utilised;

Construction plant would be selected, where possible, with low inherent potential for
the generation of noise;

Construction plant would be switched off or throttled back to a minimum when not in
use;

Staff personnel would be instructed to avoid unnecessary revving of machinery;

Site personnel would notify the Project Manager in the event equipment or plant
becomes defective, resulting in high noise emissions. Any defective plant would be
kept out of service until the necessary repairs are undertaken.

5.6 IMPORTED FILL

The source of aggregate, fill material and topsoil imported to site will be carefully
selected and vetted in order to ensure that it is of a reputable origin and that it is “clean”
(i.e. will not contaminate the environment);

Project contract and procurement procedures will be developed to ensure that
aggregate, fill material and topsoil are acquired from reputable sources with suitable
environmental management systems as well as regulatory and legal compliance;

No large or long-term stockpiles of fill material will be held on the site. At any time,
the extent of fill material held on site will be limited to that needed in the immediate
vicinity of the active work area;

Smaller stockpiles of fill, where required, will be suitably protected to ensure no
sediment laden runoff enters existing surface water drains. Such stockpiles are to be
located in order to avoid double handling.

5.7 EXCAVATION OF SUBSOIL LAYERS

Excavation of existing subsoil layers has been minimised as far as reasonably practicable. Cut
type earthwork operations will be required to achieve designed site levels. Cut material is
considered likely to be suitable to be reused as non-structural fill elsewhere on site.
Confirmation of general suitability will be determined at detailed design stage, and individual
loads will undergo sporadic testing to confirm uncontaminated status prior to widespread use
on site. Dependent on the results of the detailed site investigation, any subsoil proposed for
structural fill will undergo soil improvement work required at the direction of an appointed
geologist.
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5.8

Disturbed subsoil layers will be stabilized as soon as practicable (e.g. backfill of service
trenches, construction of road capping layers, construction of building foundations and
completion of landscaping). R
The duration that subsoil layers are exposed is to be minimised in order to qﬁtlgjate
against weather effects.

Stockpiles of excavated subsoil material will be protected for the duratio\%;'o\} qfvorks
Stockpiles of subsoil material will be located separately from topsoil

Measures will be implemented to capture and treat sediment laden g@ age water runoff
(e.g. sediment retention ponds, surface water inlet protec\t@) aao\ earth bunding
adjacent to open drainage ditches).

Mitigation of soil volumes could be undertaken by soil stabﬁsatlon and reuse of
excavated subsoil layers and reuse in proposed pavement and building areas.

TRAFFIC CONTROL

A construction traffic management plan will be developed and implemented in order to
minimise the disturbance caused by large vehicles. This management plan shall include and

detail:

Predetermined haul routes for earthworks plant and vehicles delivering construction
materials to site.

Vehicle wheel wash facilities in the vicinity of any site entrances and road sweeping to
maintain the road network in the immediate vicinity of the site.

Dust suppression measures (e.g. dampening down).

General construction traffic measures are outlined below;

The construction works contractor would undertake site entrance works to facilitate the access
of traffic associated with the proposed development. The construction works contractor would
ensure the following:

Deliveries to the site would be via suitably contained vehicles, with sheeting and covers
where required,

Deliveries to the site would be scheduled during the construction hours of 8:00am to
6:00pm Monday to Friday, and 8:00am to 1:00pm on Saturdays;

Deliveries and removals would be coordinated and scheduled to the site to avoid
congestion on R445 and local road network.

Where possible, large-scale vehicle movements would be timed outside peak hours on
the local road network.

The contractor shall provide for the safe passage of pedestrian and vehicular traffic and
measures to keep the impact of the works on local roads, and local communities to a
minimum;

Local roads would be inspected and cleaned as necessary to ensure that access roads
are kept clear of mud and debris;

Advise haulage contractors on the appropriate routes to and from the site and to adhere
to good traffic management principles;

Materials would not be delivered to the site until required.
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5.9 WASTE MANAGEMENT CONTROL

5.7.1 Waste Storage Area &

A designated waste storage area located away from any drainage channels or manha([ég (?lld
be established by the construction works contractor. Suitable waste receptacles 'Llwould
be provided by the appointed waste contractor(s) during the construction p h sklps /

bins allocated to specific waste streams to avoid contamination. The numb% ngl, Size of waste
receptacles / skips would be determined following the appointment of Rla@wa\ai@ contractor(s).
Waste receptacles would be appropriately labelled. Qg’

Where waste fuels and oils are generated, they would be stored within a bunded container
within the designated waste storage area. Any hazardous materials would be stored separately
from non-hazardous waste and would be stored within bunded containers / upon a bund where
appropriate. The removal of waste from the site would be undertaken on a regular basis,
preventing large volumes of waste accumulating onsite.

5.7.2 Waste Contractors

The collection of wastes from the site would be undertaken by suitably authorised waste
hauliers and would only be recycled / recovered or disposed of at suitably licenced waste
facilities.

The construction works contractor would appoint a waste contractor(s) for the construction
phase. The waste contractor(s) appointed for the project would have experience in construction
waste management and would be appropriately licenced, holding the relevant waste collection
permit and/or waste licences for the types of waste anticipated to be generated during
construction works.

The waste contractor(s) would be appropriately licenced in compliance with the following
regulations:

e Waste Management (Collection Permit) Regulations 2007 (S.1. No. 820 of 2007);

e Waste Management (Collection Permit) Amendment Regulations 2008 (S.I. No. 87 of
2008);

e Waste Management (Facility Permit and Registration) Regulations 2007 (S.l. No. 821
of 2007);

e Waste Management (Facility Permit and Regulations) Amendment Regulations 2008
(S.1. No. 86 of 2008).

The construction works contractor would ensure that copies of all waste contractors’ collection
permits and licences would be available for inspection, as discussed in the “Record Keeping”
section below.

5.7.3 Waste Minimisation

Waste minimisation and prevention would be the responsibility of the construction works
contractor, who would ensure the following:

e The efficient ordering and purchasing of materials to reduce surplus materials;
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e Materials would be ordered in appropriate sequence to minimise materials stored on
site;

e The correct storage of materials to minimise the generation of damaged materials)-for
example keeping materials packaged until they are ready to be used and\éfo‘rgng
materials which are vulnerable to water damage via precipitation under cove gil/@'rsed
above the ground,; (’\6 o

e The handling of materials with care, to avoid undue damage; > cb\Q

e The return of uncured concrete to the batching plant where possiblez &

> .2

e The re-use of shutters for concrete works; O

e Where possible, excavated subsoil and topsoil would be reuse?h&@‘de reinstatement of
the development site.

The construction works contractor would reuse materials onsite where possible. In particular,
inert wastes (such as concrete (EWC 17 01 01), bricks (EWC 17 01 02) and soils and stones
(EWC 17 05 04)) would be used for infilling activities where suitable (and where required).

5.7.4 Management of Waste Streams

As mentioned in Section 4.6 above, wastes generated would be managed by the construction
works contractor in order of priority in accordance with Section 21A of the Waste Management
Act 1996, as amended.

Soils and stones arising from excavations would be reused in the reinstatement where possible.
This would be investigated by the construction works contractor and would be subject to
appropriate testing to ensure the material is suitable for its proposed end use.

Any excess excavated soils would be collected by a licenced waste contractor and either reused
for reinstatement activities at other sites if suitable or disposed of as appropriate. Alternatively,
the construction works contractor would investigate if excavated soils can be classified as a by-
product under Article 27 of the Waste Directive Regulations, 2011. If a local use for the
material is identified, and if the proposed end use meets the requirements of the Article 27
regulations, there would be no requirement to send this material to a waste facility.

In the event of any evidence of soil contamination being found during work on site, the
appropriate remediation measures would be employed. Areas of potentially contaminated soil
would be isolated and tested for contamination in accordance with the 2002 Landfill Directive
(2003/33/EC). Any work of this nature would be carried out in consultation with, and with the
approval of, the EPA and the Environmental Department of Kildare County Council. Pending
the results of laboratory testing, this material would be excavated and exported off-site, by an
appropriately Permitted Waste Contractor holding an appropriate Waste Collection permit for
this hazardous material and would be sent for appropriate treatment / disposal to an
appropriately Permitted / Licenced Waste Facility.

Concrete, Bricks, Tiles and Ceramics:

Surplus concrete would be returned to the batching plant where possible. Where concrete,
blocks and bricks arise from construction activities, they would be crushed and used for
ground-fill material were deemed suitable (should infill activities be required). Where these
materials cannot be reused onsite, they would be diverted for recycling if possible.
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Wood:

Waste wood would be reused for shuttering where suitable. Wood that is uncontaminated (free

from preservatives and paints) would be segregated and recycled. Any wood not degmed

suitable for recycling would be disposed of as appropriate. O\§\ ({/b
O

Metal: S o)\(lfQ

Metal is highly recyclable and has a considerable rebate value. Where metaléka%‘ng}\%e reused

onsite, the majority would be recycled. @ b\

&

Other Recyclables: E Q)c)@

These include plastic, cardboard and paper. Where possible, the differerferecyclables would be

segregated onsite and sent for recycling. With regards packaging waste, the construction works

contractor would investigate the possibility of returning the packaging to the supplier.

Mixed Municipal Waste and Other Non-Recyclable Waste:

Wastes not suitable for reuse or recycling would be stored in separate waste receptacles. Prior
to removal from site, the construction works contractor would inspect the receptacles / skips to
ensure they contain no recyclable material or materials which can be reused.

Glass:

Small volumes of waste glass may be generated during the construction phase. As glass can
contaminate other segregated waste streams, it would be collected separately where possible.
The majority of glass would be recycled.

Green Waste:

Green waste may be sent for composting if not possible to reuse onsite during landscaping / re-
instatement activities, or for disposal as deemed appropriate by the waste contractor.

Hazardous Materials:

Hazardous waste would be managed in accordance with the Waste Management (Hazardous
Waste) Regulations 1998 and 2000. Small quantities of hazardous waste may be generated
onsite. Examples of potentially hazardous wastes include fuels and oils, batteries, paints,
adhesives and sealants. Hazardous waste would be stored separately from non-hazardous
waste, would be appropriately labelled and would be stored upon bunds where appropriate. The
construction works contractor would ensure that the appointed waste contractor is licenced to
transport / accept hazardous waste prior to the waste leaving the site. Depending on the type of
hazardous material, the waste may be recovered, recycled or disposed of appropriately.

Waste Electrical and Electronic Equipment (WEEE):

This waste, if generated, would be stored separately from other waste streams and would be
covered pending collection. WEEE can contain hazardous components such as batteries. All
hazardous wastes would be stored in appropriate secure bunded containers prior to removal
from site. Some hazardous wastes may not be stored with other wastes. This would be
determined by the contractor and appropriate precautions taken.

5.7.5 Records
For each waste movement and for each type of waste, the construction works contractor would

obtain a signed waste docket from the waste contractor, detailing the weight, type of material,
destination of material and whether the material is going for recycling, recovery or disposal.
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The construction works contractor would retain copies of the waste contractors’ relevant waste
collection permits and waste licences on file throughout the construction phase.

5.10 CHEMICAL AND HAZARDOUS MATERIALS MANAGEMENT ()O
Q
5.8.1 Concrete °\®Q
O
The following controls would be implemented throughout the construqt\'ggﬁ %lg&e:
\

Al
The use of pre-cast concrete where possible; <&
The delivery and pouring of concrete would be supervised at all times;
The pouring of concrete would be avoided during periods of expected heavy rainfall;
Concrete would be poured directly into the shuttered formwork from the Ready-Mix
Truck, reducing the risk of spillage;
e The wash-out of Ready-Mix Truck drums would not be permitted onsite, in the environs
of the site, or at a location which could result in a discharge to surface water;
e Surplus uncured concrete would be returned to the batching plant where possible.

5.8.2 Hydrocarbons

The following controls for the handling and storage of hydrocarbons would be implemented
throughout the construction phase:

e All construction plant machinery and equipment would be maintained in good working
order and regularly inspected;

e Any fuels, oils or chemicals would be stored in accordance with the EPA guidance on
the storage of materials, in a designated bunded area, with adequate bund provision to
contain 110% of the largest drum volume or 25% of the total volume of containers;

e A designated area for the storage of hydrocarbons would be established by the

construction works contractor and inspected on a regular basis;

Deliveries of fuels and oils to the site would be supervised;

Fuels / oils would be handled and stored with care to avoid spillage or leakage;

Where appropriate, small construction plant equipment would be placed on drip trays;

Any waste fuel / oils would be collected in bunded containers at the designated waste

area and properly disposed of to an authorised waste contractor;

e Spill kits, adequately stocked with spill clean-up materials such as booms and absorbent
pads, would be readily available onsite;

e In the unlikely event of a hydrocarbon spillage, contaminated spill clean-up material
would be properly disposed of to an authorised waste contractor;

e The construction works contractor would ensure the relevant site personnel are trained
in spillage control;

e Where construction plant shows signs of hydrocarbon leakage, site personnel would
cease the operation of the item in plant in question and notify the Project Manager. Any
defective plant would be kept out of service until the necessary repairs are undertaken.
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5.8.3 Excavated Materials
&
This section should be read in conjunction with the dust control measures relating to the storage
and handling of spoil outlined in Section 5.1. The following controls for the haﬁg@ir@gnd
storage of excavated materials would be implemented throughout the constructi;;\:ﬁﬁpQ St
o7 oy

e Spoil would only be stored at the proposed development site tempO@gﬁ %c\bdesignated
spoil area would be established by the construction works contr;@br y from nearby
drainage systems or manholes. . ®0®

e Spoil would be covered or alternatively, graded, to avoid pondin&:\nd water saturation,
in addition to minimising exposure to wind;

e Where required, silt fencing would be placed around spoil areas until such time as the
excavated soil has been used in re-instatement works or removed offsite by a licenced
waste contractor;

e Spoil would be used in the reinstatement process where possible;

e Reinstatement would be undertaken as soon as possible after excavation and earth-
moving works.

e All imported fill material shall be sourced from approved sources and appropriately
certified and fit for purpose. All fill material will be confirmed to be inert prior to
importation to the site including confirmation of the chemical testing and a visual
assessment. Fill sourced from non-licenced/non-permitted facilities will require prior
authorisation under Article 27 legislation.

5.11 EMERGENCY MANAGEMENT PLAN

An Emergency Response Plan would be prepared for the proposed development by the
construction works contractor, which would cover all potential risks, including environmental
risks, such as fire, explosion, accidents, spillage and leaks. Designated site personnel would be
trained as first aiders and fire marshals, with additional site personnel trained in environmental
emergencies such as spill response procedures.

6.0 MONITORING AND AUDITING
6.1 REPORTING AND RECORD KEEPING

The Project Manager, in conjunction with the EHS Officer, would ensure that appropriate,
detailed records are maintained during the construction phase of the development. Records of
all works associated with the proposed development would be completed by the construction
works contractor throughout the construction phase. Environmental records would include
waste and site inspection records and where relevant, environmental incident and complaints
records. Other records may include Safety Data Sheet records and a copy of the Safety File.
Where relevant to the associated works, statutory inspection records would be maintained for
such activities as excavations and lifting gear.

Where necessary and as requested by the local authority, copies of relevant construction
activity records can be made available.
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In the event of an environmental incident occurring at the site with the potential to cause
environmental pollution, the Project Manager would notify the clients and the relevant third
parties, as outlined in Section 3.7, as soon as practicable. Such environmental incidentsé)may

include: &
S
o Fire; {\6 o)\q’
e Water pollution event; QO°\®Q
e Hydrocarbon or chemical spill; @ @b
e EXcessive noise; §6® N
e Excessive dust. ‘L‘ng’

Any complaints and/or incidents would be reported to the Project Manager. The Project
Manager would be responsible for developing and maintaining a register of complaints and a
register of incidents, with details on follow-up actions. The Project Manager would notify the
clients as soon as practicable of any environmental complaint or incident.

6.2 ENVIRONMENTAL PERFORMANCE MONITORING
6.2.1 Safety Monitoring

The EHS Officer would be present at the development site during working hours, to ensure
activities are undertaken in a safe manner.

6.2.2 Environmental Monitoring

The EHS Officer would be present at the development site during working hours, to ensure
activities are undertaken in an environmentally sensitive manner. The EHS Officer would
undertake regular site inspections and audits, at least weekly, to monitor the environmental
performance of the site and address any potential environmental issues such as dust, litter and
noise. Site inspections and audits would include the following:

Assessment of public access roads;
Assessment of neighbouring properties;
Chemical and hydrocarbon storage area;
Waste storage area;

Spoil area.

The EHS Officer would be responsible for maintaining a register of all environmental
monitoring and would communicate the site’s environmental performance during site
meetings.

6.3 MONITORING COMPLIANCE REPORTS
As noted in Section 6.2 above, site inspections and audits would be undertaken by the EHS
Officer on a regular basis, at least weekly. These site inspections and audits would monitor the

environmental performance of the site.

Where works are determined to be in breach of any specifications outlined within the CEMP,
the EHS Officer shall notify the Project Manager, who would raise a non-compliance report
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and notify the clients as soon as practicable. Non-compliance reports may also be raised as a
result of an incident or potential incident, the receipt of a complaint or as a result of a regulatory

inspection or audit. &

The non-compliance report would include details on the nature of the non- comp: %ﬁhe
proposed corrective action required, action taken to prevent recurrence and ver|f| \‘ihat the
corrective actions have been undertaken and the non-compliance has been ¢ ny non-
compliances would be discussed at the fortnightly meetings between the @Sﬁsg'\:tlon works

contractor and clients.
&

6.4 PROCEDURES TO REVIEW INSPECTIONS AND STEPS TO ADDRESS N@‘N COMPLIANCE

The Project Manager would be responsible for reviewing inspections, audits and any arising
non-compliances. A review schedule would be decided upon between the construction
contractors and the clients upon the approval of the CEMP by Kildare County Council.

The Project Manager would notify the clients as soon as practicable of any non-compliances
arising during the construction of the proposed development. The Project Manager would be
responsible for notifying the relevant third parties where required of non-compliances at the
site and would liaise with third parties as necessary as to the outcome of the non-compliance.
All non-compliances would be investigated immediately, and the construction works
contractor would aim to close out non-compliances as soon as possible. As discussed in Section
6.3, the statuses of any non-compliances would be discussed at the fortnightly meetings
between the construction works contractor and clients.

Where it has been determined that revisions to the CEMP are required to ensure recurrence of
a non-compliance does not take place, the Project Manager and EHS Officer would make the
necessary changes to the CEMP and would ensure that the revisions are effectively
communicated as appropriate to onsite personnel and sub-contractors.

7.0 CONCLUSION

This CEMP has been prepared to demonstrate the commitment of the clients to environmental
management at the proposed development site and outlines the work practices and control
measures that would be implemented by the construction works contractor throughout the
construction period to ensure that potential environmental impacts are effectively managed,
reduced or eliminated.

The CEMP is considered a “live” document and would be reviewed and updated as appropriate
upon approval by Kildare County Council and as necessary as construction works progress.
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APPENDIX A

PROPOSED SITE LAYOUT
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CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN
RUANBEG, KILDARE TOWN, Co. KILDARE

49



CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN
RUANBEG, KILDARE TOWN, Co. KILDARE
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CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN

RUANBEG, KILDARE TOWN, Co. KILDARE
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ENVIRONMENTAL IMPACT ASSESSMENT APPENDICES VOL 2 m C
Large Scale Residential Development at Ruanbeg, Kildare Town, Co. Kildare
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ENVIRONMENTAL IMPACT ASSESSMENT APPENDICES VOL 2

Large Scale Residential Development at Ruanbeg, Kildare Town, Co. Kildare

Appendix 5.6
Tree Protection Plan
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ENVIRONMENTAL IMPACT ASSESSMENT APPENDICES VOL 2

Large Scale Residential Development at Ruanbeg, Kildare Town, Co. Kildare

Appendix 5.7
Landscape Masterplan
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1.0 INTRODUCTION

1.1 Terms of Reference (\é’\
)
Ground Check Ltd was commissioned by MRP Oakland, to undertake a ground inve@l@t' r’?or a

proposed residential development at Ruanbeg, Kildare. The location of the site is showq@&@ﬂ‘e 1.
Qo°\<>3\
1.2 Method b@@’ Ae;b
»

The ground investigation was undertaken in accordance with the guideli?LEs sgf’out in BS5930 Code of
Practice for Site Investigations, 4" Edition (2015); UK Specification for Ground Investigation, 2" edition
(2011); BSEN 1997-2 (2007) and BS EN ISO 22475-1 (2006) and related standards. The scope of works
comprised of the following elements:

= Exploratory Holes
The locations of exploratory holes are shown by Figure 2 and logs and trial pit photographs, are included
in Appendix A:

o Trial Pits: Four trial pits were opened using a 13Tonne tracked mechanical excavator fitted with a 600mm
toothed bucket.

o Boreholes: Three boreholes were sunk using a Dando 2000 cable percussive drilling rig, equipped with

200mm casing and tools, where water was added to the borehole casing to assist boring operations when

required.
= Sampling & In-situ Testing
o Disturbed samples: comprising ~1kg of soil sealed in a grip-seal polythene bag were recovered at intervals

shown on the exploratory hole logs; generally being taken at 1m depth increments and from each
stratum.

o Percolation Test: were conducted in four trial pits, where the tests were performed in accordance with
BRE 365, with water being added from a towed bowser with capacity of 1m3. Test results are included in
Appendix B.

o Variable Head Permeability Tests: were undertaken in the completed borehole standpipe, where
installations shown on the borehole logs, where infiltration occurred through the slotted well screen
section. The fall in water level monitored over a minimum 60-minute period. Soil permeability values

were calculated using the Hvorslev Method and test results are presented in Appendix B.

. Instrumentation & Monitoring
o Standpipe Installations: Three boreholes were installed with a 50mm HDPE slotted standpipe on
completion of drilling operations, where the installation records are attached to the relevant borehole

logs, which are presented in Appendix A.

1 www.ground-check.com
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= Geotechnical Laboratory Testing

Selected soil samples were scheduled for the following laboratory tests, which were cong\@sted in

accordance with procedures outlined in BS1377. Test results are included in Appendix C: Oo\\’ q:b

Q
@ Particle Size Distribution (Wet Sieve & Sedimentation Stages) C\\,\\ Q)\(l/
SN
O 6@
N
P
0@
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2.0 SITE DESCRIPTION
The ground investigation was undertaken to inform the design of an attenuation tank that wil&rve a
proposed housing development on a site located at Ruanbeg, Kildare, Co. Kildare; and is ce@@aq& IT™
Grid Co-ordinates E674360 N712390. It is located 4.2km from the junction with the M7‘N¥ot@3\‘af‘ay and is
bounded by the existing residential properties of Collaghknock to the north, agrlcq@ra,k@}azmg lands to
the east, the initial phases of the Ruanbeg development to the west and theb*l&ﬁ blin Road to the

south. Plate 1 provides an aerial overview of the site. \Ls\

3 www.ground-check.com
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Plate 1: Overview of Site
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3.0 GROUND CONDITIONS

3.1 Geology
N

The geological maps of the area indicate the site is underlain by the following strata: 0{\0
= Glacio-Fluvial Deposits (Gravels) QO (]/Q(ib
. Bedrock — Rickardstown Formation Limestone \}(,\\\'\ \QO.)\

(o)
G\
N @ Q)é
3.2 Ground Investigation RN
NN

The findings of the ground investigation are listed in Table 1 and summaris&@w:
o Made Ground: Not encountered.
o Recent Deposits: Not encountered.
o Glacial Deposits: were encountered at shallow depth below the topsoil layer, where the deposits were

mostly composed of layers of firm to stiff, becoming stiff, greyish brown to grey, gravelly, sandy, clayey
silt/clayey silt with cobbles and occasional boulders, locally containing bands/lenses of silty, gravelly,
fine to coarse sand; locally transitioning (TP104) into glacio-fluvial deposits composed of layers of grey,
silty, sandy, fine to coarse gravel with cobbles & grey, gravelly, silty, fine to coarse sand locally with

bands of very sandy, clayey silt.

It should be noted that due to the requirement to add water to the borehole casing to assist with
shelling operations, this may have caused a washing out of fines (silt/clay fraction) from the recovered
samples. Therefore, we would advise that the soil descriptions on the borehole logs should be verified

by sinking trial pits or rotary boreholes.

o Bedrock: The depth to bedrock was not proven during drilling operations as virtual refusal to boring was
met in the overlying glacial deposits. Therefore, if necessary, the rock head level will require to be

confirmed by rotary drilling methods.

3.3 Groundwater
No apparent groundwater strikes were observed in the trial pits, which were recorded as dry on
completion. However, it is possible that discrete inflows of groundwater may have been masked during
drilling operations as it was necessary to add water to the borehole casing to assist with shelling
operations, where standing water levels in borehole standpipes ranged between 3.2 and 7.0m upon
completion of the installations. It should also be noted, that as groundwater levels and inflow rates may
vary seasonally and relative to rainfall intensity, the reported short-term observations should be verified

by the excavation of inspection pits prior to commencement of construction work.

5 www.ground-check.com
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Table 1: Ground Conditions Summary

Stratum Base Depth
: (m) J
Exploratory Hole Cor;:l::on R
Reference (:) Made Recent Glacial \&‘ (b
Ground Deposits Deposits O )q/
adita
+4.0° NRCOM
BH101 4.0 - - (Refusal) db \‘th proven
[Sx\
+ @
BH102 7.5 - - (R>7%§ ’AQ Not proven
IQ& o
2’
BH103 7.0 - - (Refusal) Not proven
>3.2%
BH104 3.2 - - (Refusal) Not proven
TP101 4.4 - - 4.4
TP102 4.5 - - 45
TP103 4.5 - - 4.5
TP104 3.8 - - 3.8

Note *  Virtual refusal to boring met on possible boulder obstructions/bedrock would require to be verified by rotary
drilling methods.

www.ground-check.com
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Location ID:

Ay
A G
& .. Ground orenoie LO BH101
[ | L1
Page1/1
Date Start: Location Type: Project ID: Project Name: Easting: Northing:
07/08/2023 Cable Percussion 23-3281 Proposed Residential Development 67%@2 712437
Date Finish: Logged By: Site Location: EIé.@h;n:(b
07/08/2023 S. Thompson Ruanbeg, Kildare. 3 V \ &.46(m) oD
X Vi
& \y
Samples & In-situ Testing
Results & Information Wells | Water | Legend Stratum Description ()0 q<bScale Depth (m) LR;:jelﬁ?nd)
Type Depth (m) (CIEN
S
[TOPSOIL] w0
ST : : N 1 010 | 9336
iff, light greyish brown, gravelly, slightly s&@é/ fissQred,
clayey SILT with occasional cobbles. SaQEls fin edium. b
Gravel is fine to coarse, sub-rounded. (79) i
[GLACIAL] Q‘
D 0.50 —
D 1.00 1.0
Light greyish brown, silty, gravelly, fine to coarse SAND with 1 120 92.26
occasional cobbles and bands of greyish brown, sightly b
gravelly, sandy, clayey silt. i
[GLACIAL]
Dark greyish brown, slightly silty, gravelly, fine to coarse 1 180 91.66
SAND with low cobble content and occasional boulders. h
D 2.00 Gravel is fine to coarse, sub-rounded. 2.0
[GLACIAL]
D 3.00 3.0
Very stiff, reddish brown, gravelly, slightly sandy, fissured, 1 310 90.36
clayey SILT with low to medium cobble content and h
occasional boulders. Sand is fine to medium. Gravel is fine to |
coarse, sub-angular to sub-rounded.
[GLACIAL] b
D 4.00 End of Borehole at 4.00m 4.0 4.00 89.46
Water Monitoring Water Strikes Shift Information Depth Related Remarks Backfill
Depth Date Struck [Date  |Flow Depth  [Water [Remarks|Date Time Top |[Base |Remarks Top Base Type
4.00 07/08/2023 16:30 |1.80 [3.10 |Obstruction time - Hard strata. [0.00 0.20
3.50 [4.00 |Obstruction time - Hard strata. [0.20 2.00
2.00 4.00
Termination Reason: General Remarks: Scale:
Virtual refusal to boring. Water added from 2.0m to 4.0m - This may have resulted in washing out of fines. 1 2




Location ID:
AT
& & Ground Borehole Lo BH102
Euuu
Page1/2
Date Start: Location Type: Project ID: Project Name: Easting: Northing:
03/08/2023 Cable Percussion 23-3281 Proposed Residential Development 674&7 712450
Date Finish: Logged By: Site Location: Eléo@h;n:(b
07/08/2023 S. Thompson Ruanbeg, Kildare. ¢ .04(m) OD
xA \Q/
& \y
Samples & In-situ Testing
Results & Information Wells | Water | Legend Stratum Description O\> %<bScale Depth (m) LRedlfCEd
T Depth (m) C) N evel (m)
ype P N
\<J
[TOPSOIL] L2 0 1 010 | 030
Firm, greyish brown, gravelly, sandy, clayey SIET witilow : :
cobble content. Sand is fine to medium.@el i to b
coarse, sub-rounded. (79) i
[GLACIAL?] Q‘
D 0.50 n
D 1.00 1.0
D 2.00 Greyish brown, slightly clayey, silty, gravelly, fine to coarse 20~ 200 92.04
SAND with low cobble content and bands of gravelly, sandy, b
clayey silt. Gravel is fine to coarse, sub-rounded. |
[GLACIAL]
Dark greyish brown, slightly silty, very sandy, fine to coarse, 1 270 91.34
sub-rounded gravel with low to medium cobble content, b
occasional boulders and occasional bands of brown, gravelly, i
sandy, clayey silt. Sand is fine to coarse.
D 3.00 [GLACIAL] 3.0
D 4.00 4.0
Continued on Next Page
Water Monitoring Water Strikes Shift Information Depth Related Remarks Backfill
Depth Date Struck [Date  |Flow Depth  [Water [Remarks|Date Time Top |[Base |Remarks Top Base Type
7.50 07/08/2023 16:30 0.00 0.20
0.20 3.00
3.00 7.50
Termination Reason: General Remarks: Scale:
Virtual refusal to boring. Water added from 2.0m to 7.5m - This may have resulted in washing out of fines. 1 2




Location ID:

AT
& % Ground Borehole Lo BH102
[ | L1
Page2/2
Date Start: Location Type: Project ID: Project Name: Easting: Northing:
03/08/2023 Cable Percussion 23-3281 Proposed Residential Development 674337 712450
Date Finish: Logged By: Site Location: Eléo@h;n:‘-b
07/08/2023 S. Thompson Ruanbeg, Kildare. O .04(m) OD
xA \Q/
: - =TOY
Samples & In-situ Testing 0 (b Reduced
Results & Information Wells | Water | Legend Stratum Description O % Scale | Depth (m) Level (m)
Type Depth (m) O N
Dark greyish brown, slightly silty, very sandy, fing‘{d co ,
sub-rounded gravel with low to medium cob n ; b
occasional boulders and occasional bangg row@,gravelly, i
sandy, clayey silt. Sand is fine to coarse. (%)
[GLACIAL] Q. 1
D 5.00 5.0
D 6.00 6.0
D 7.00 7.0
End of Borehole at 7.50m 1 750 86.54
8.0
Water Monitoring Water Strikes Shift Information Depth Related Remarks Backfill
Depth Date Struck [Date  |Flow Depth  [Water [Remarks|Date Time Top |[Base |Remarks Top Base Type
7.50 07/08/2023 16:30 0.00 0.20
0.20 3.00
3.00 7.50
Termination Reason: General Remarks: Scale:
Virtual refusal to boring. Water added from 2.0m to 7.5m - This may have resulted in washing out of fines. 1 2




. Location ID:
Wy,
Ao G
& Ground orehole Lo BH103
Euuu
Page1/2
Date Start: Location Type: Project ID: Project Name: Easting: Northing:
02/08/2023 Cable Percussion 23-3281 Proposed Residential Development 674&8 712486
Date Finish: Logged By: Site Location: EIé.@h;n:(b
02/08/2023 S. Thompson Ruanbeg, Kildare. ¢ .34(m) OD
xA \(L
& \y
Samples & In-situ Testing
Results & Information Wells | Water | Legend Stratum Description ()0 %<bScale Depth (m) LR;:jelﬁ?nd)
Type | Depth (m) O N
S
[TOPSOIL] (b\‘a Q)O
Q7 ]
_ . —_— _ (N oh 1 020 | 94.14
Firm, becoming stiff, light greyish brown,\ﬁmvel slightly
sandy, fissured, clayey SILT with low cobble nt and b
occasional boulders. Sand is fine to medium. Gravel is fine to |
coarse, sub-rounded.
D 0.50 [GLACIAL] b
D 1.00 1.0
D 2.00 2.0
D 3.00 3.0
D 4.00 4.0
Continued on Next Page
Water Monitoring Water Strikes Shift Information Depth Related Remarks Backfill
Depth Date Struck [Date  |Flow Depth  [Water [Remarks|Date Time Top |[Base |Remarks Top Base Type
7.00 02/08/2023 16:30 0.00 0.20
0.20 3.00
3.00 7.00
Termination Reason: General Remarks: Scale:
Virtual refusal to boring. Water added from 2.0m to 7.0m - This may have resulted in washing out of fines. 1 2




Location ID:

AT
&% Ground Borehole Lo BH103
[ | L1
Page2/2
Date Start: Location Type: Project ID: Project Name: Easting: Northing:
02/08/2023 Cable Percussion 23-3281 Proposed Residential Development 674&8 712486
Date Finish: Logged By: Site Location: Eléo@gn:‘-b
02/08/2023 S. Thompson Ruanbeg, Kildare. O .34(m) OD
xA \Q/
& \y
Samples & In-situ Testing 0(\ (SD Reduced
Results & Information Wells | Water | Legend Stratum Description O q Scale | Depth (m) stelﬁ?n)
Type Depth (m) C) N
AN
Firm, becoming stiff, light greyish brown, gravellg}’eﬂigh
sandy, fissured, clayey SILT with low cobble ent b
occasional boulders. Sand is fine to mediyi rav@)s fine to i
coarse, sub-rounded. \t‘ @0
[GLACIAL] Q. 1
D 5.00 Greyish brown, slightly clayey, silty, very gravelly, fine to 507 5.00 89.34
coarse SAND with low to medium cobble content and h
occasional boulders. Gravel is fine to coarse, sub-angular to i
sub-rounded.
[GLACIAL] b
D 6.00 6.0
D 7.00 End of Borehole at 7.00m 7.07 7.00 87.34
8.0
Water Monitoring Water Strikes Shift Information Depth Related Remarks Backfill
Depth Date Struck [Date  |Flow Depth  [Water [Remarks|Date Time Top |[Base |Remarks Top Base Type
7.00 02/08/2023 16:30 0.00 0.20
0.20 3.00
3.00 7.00
Termination Reason: General Remarks: Scale:
Virtual refusal to boring. Water added from 2.0m to 7.0m - This may have resulted in washing out of fines. 1 2
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Ground

Borehole Log

Location ID:

BH104

Page1/1

Date Start:

08/08/2023

Location Type:

Cable Percussion

Project ID:

23-3281

Project Name:

Proposed Residential Development

Easting:

o

Northing:

712380

Date Finish:

08/08/2023

Logged By:

S. Thompson

Site Location:

Ruanbeg, Kildare.

Eléo@h;n :‘-b

V \qg&.wm) oD

Samples & In-situ Testing

Type Depth (m)

Results & Information

Wells

Water

Stratum Description

Lb\
b Scale Reduced

Depth (m) Level (m)

[TOPSOIL] \U

§ode Sofe Teds Bds ol Beeds
5 [cSle -3l c3l6 - [cSle - [c3ls
ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁi

or:
5 O‘?)‘;
?ﬁ,

5
[} _?5
G

.

g

?~F%§\o i\ﬁsw
25 1
?ﬁz%ﬁ

AYZE
5-|cSle
o

[CITITIT

|
%

dods efs el
e hle
fte

e
%

By
2

i
ﬁ%

[ d.- 4 9.\
&[SIl |
L

Bl
()
%

=]

SILT containing cobbles and occasional ~3and is
fine to medium. Gravel is fine to coarse, s &I ar to sub-
rounded.

[GLACIAL]

Light greyish brown, gravelly to very gra@%d ;Clayey
er
b-

4 0.10 98.04

1.0

2.0

3.0

End of Borehole at 3.20m

1 3.20 94.94

4.0

Water Monitoring

Water Strikes

Shift Information

Depth Related Remarks

Backfill

Depth Date

Struck [Date  |Flow

Depth  |Water |[Remarks

Date Time Top |[Base |Remarks

Top Base Type

3.20

03/08/2023 16:30

0.00
0.20
0.50

0.20
0.50
3.20

Termination Reason:
Virtual refusal to boring.

General Remarks:

Water added from 0.4m to 3.2m - This may have resulted in washing out of fines.

Scale:

1:25




Location ID:

.. " n
A G
m ., Ground ria | O TP101
[ | 11
Page1/1
Date Start: Location Type: Project ID: Project Name: Easting: Northing:
08/08/2023 Trial Pit 23-3281 Proposed Residential Development 6744\46 712377
Date Finish: Logged By: Site Location: Elevfél\‘
. O
08/08/2023 S. Thompson Ruanbeg, Kildare. ) (g@g(m) oD
Samples & In-situ Testing \% Q%V’ Reduced Level
Results & Information Water | Scale | Legend Stratum Description 00 b epth (m) € uifn) eve
Type Depth (m) cO” O
[TOPSOIL] NN
L \Q, @6
i : : SN/, M\ 0.20 98.29
Firm, greyish brown, gravelly, sandy, silty copfaining
r rootlets. Sand is fine to medium. Gravel igfine t& rse,
L sub-angular to sub-rounded. Q_
[GLACIAL?]
B 0.50 =
i Firm to stiff, becoming stiff, light grey, gravelly to very 080 97.69
r gravelly, sandy, fissured, clayey SILT containing cobbles,
B 1.00 1.0 occasional boulders with pockets of silty, gravelly, fine to
coarse sand, and occasional bands of very sandy, clayey silt.
B Sand is fine to medium. Gravel is fine to coarse, sub-angular
- to sub-rounded.
| [GLACIAL]
B 2.00 —2.0
B 3.00 —3.0
B 4.00 —4.0
I End of Trial Pit at 4.40m 440 94.09
Trial Pit Dimensions Shift Information Depth Related Remarks Water Strikes
Length - 3.6m Depth  |Water |Remarks|Date Time Top Base |Remarks Depth Strike  [Flow
c 4.40 DRY 08/08/2023 16:30
2
£
b}
=
Termination: Pit Stabilty: Scale:
Trial pit terminated at 4.4m at reach of excavator. Trial pit sidewalls stable on completion of excavation.
General Remarks: 1 25
Trial pit excavated using a 13tonne excavator fitted with a 600mm toothed bucket.
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Location ID:

=.“ " n
A Ground Irial Pit Lo TP102
[ | 11
Page1/1
Date Start: Location Type: Project ID: Project Name: Easting: Northing:
08/08/2023 Trial Pit 23-3281 Proposed Residential Development 6744\58 712354
Date Finish: Logged By: Site Location: Elevfél\‘
. O
08/08/2023 S. Thompson Ruanbeg, Kildare. ) (g@qm) oD
Samples & In-situ Testing \% Q%V’ Reduced Level
Results & Information Water | Scale | Legend Stratum Description 00 b epth (m) € uifn) eve
Type Depth (m) cO” O
[TOPSOIL] NN
L \Q, @6
i : : SN/, M\ 0.20 97.84
Firm, greyish brown, gravelly, sandy, silty copfaining
r rootlets. Sand is fine to medium. Gravel igfine t& rse,
L sub-angular to sub-rounded. Q_
[GLACIAL?]
B 0.50 =
B 1.00 —1.0
i Firm to stiff, becoming stiff, light grey, gravelly to very 1.10 96.94
5 gravelly, sandy, fissured, clayey SILT containing cobbles,
L occasional boulders with pockets of silty, gravelly, fine to
coarse sand, and occasional bands of very sandy, clayey silt.
i Sand is fine to medium. Gravel is fine to coarse, sub-angular
- to sub-rounded.
| [GLACIAL]
B 2.00 —2.0
B 3.00 —3.0
B 4.00 —4.0
B End of Trial Pit at 4.50m 4.50 93.54
Trial Pit Dimensions Shift Information Depth Related Remarks Water Strikes
Length - 3.8m Depth  |Water |Remarks|Date Time Top Base |Remarks Depth Strike  [Flow
e 4.50 DRY 08/08/2023 16:30
2
£
b}
=
Termination: Pit Stabilty: Scale:
Trial pit terminated at 4.5m at reach of excavator. Trial pit sidewalls stable on completion of excavation.
General Remarks: 1 25
Trial pit excavated using a 13tonne excavator fitted with a 600mm toothed bucket.




SITE (FEET GATICH SRECTALISTS

E%% GroundCheck -

www.ground-check.com



SITE (=S SR SPECIALISTS

E%% GroundCheck -

TP102

www.ground-check.com



Location ID:

.. " n
iy
m . Ground ria | O TP103
ARus
Page1/1
Date Start: Location Type: Project ID: Project Name: Easting: Northing:
08/08/2023 Trial Pit 23-3281 Proposed Residential Development 6744\79 712368
Date Finish: Logged By: Site Location: Elevfgl\‘
. O
08/08/2023 S. Thompson Ruanbeg, Kildare. ) (Q@S(m) oD

Samples & In-situ Testing \% Q%V’ Reduced Level
Results & Information Water | Scale | Legend Stratum Description 00 <b epth (m) € uifn) eve
Type Depth (m) cO” O
[TOPSOIL] NN
L \Q, @6
- .\6(0 N
L . : I A\ s M 0.30 97.76
Firm, greyish brown, gravelly, sandy, silty\CLAY; taining
r rootlets. Sand is fine to medium. Gravel is fi coarse,
B 0.50 L sub-angular to sub-rounded.
[GLACIAL]
~1.0
B 1.20 i Firm to stiff, becoming stiff, light grey, gravelly to very 1.20 96.86
r gravelly, sandy, fissured, clayey SILT containing cobbles,
L occasional boulders with pockets of silty, fine to medium
sand, and occasional thin bands of sandy, very silty clay.
B Sand is fine to medium. Gravel is fine to coarse, sub-angular
- to sub-rounded.
| [GLACIAL]
B 2.00 —2.0
B 3.00 —3.0
B 4.00 —4.0
B End of Trial Pit at 4.50m 4.50 93.56
Trial Pit Dimensions Shift Information Depth Related Remarks Water Strikes
Length - 3.8m Depth  |Water |Remarks|Date Time Top Base |Remarks Depth Strike  [Flow
c 4.50 DRY 08/08/2023 16:30
@
o
£
)
5
Termination: Pit Stabilty: Scale:
Trial pit terminated at 4.5m at reach of excavator. Trial pit sidewalls stable on completion of excavation.
General Remarks: 1 25
Trial pit excavated using a 13tonne excavator fitted with a 600mm toothed bucket.
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Location ID:

.. " n
A G
m ., Ground ria | O TP104
[ | 11
Page1/1
Date Start: Location Type: Project ID: Project Name: Easting: Northing:
08/08/2023 Trial Pit 23-3281 Proposed Residential Development 6744\92 712352
Date Finish: Logged By: Site Location: Elevfél\‘
. O
08/08/2023 S. Thompson Ruanbeg, Kildare. ) (gi@B(m) oD
Samples & In-situ Testing \% Q%V’ Reduced Level
Results & Information Water | Scale | Legend Stratum Description 00 b epth (m) € uifn) eve
Type Depth (m) cO” O
[TOPSOIL] Q)V 6'\
| N
i . R\4
: : : e 0.25 96.98
L Firm, greyish brown, gravelly, sandy, silty[CEAY ining
i rootlets. Sand is fine to medium. Gravel is*fing, {@)Coarse,
sub-angular to sub-rounded. Q’
B 0.50 = [GLACIAL?]
i Grey, silty, sandy, fine to coarse, sub-angular to sub-rounded 0.60 96.63
5 GRAVEL containing cobbles. Sand is fine to coarse.
L [GLACIAL]
B 1.00 —1.0
i Grey, silty, gravelly, fine to coarse SAND. Gravel is fine to 1.70 95.53
r coarse, sub-angular to sub-rounded.
L [GLACIAL]
B 2.00 —2.0
i Grey, silty, gravelly, fine to coarse SAND with bands of 240 94.83
r greyish brown, very sandy, clayey silt. Gravel is fine to
L coarse, sub-angular to sub-rounded.
[GLACIAL]
B 3.00 —3.0
i End of Trial Pit at 3.80m 3.80 9343
—4.0
Trial Pit Dimensions Shift Information Depth Related Remarks Water Strikes
Length - 3.7m Depth  |Water |Remarks|Date Time Top Base |Remarks Depth Strike  [Flow
e 3.80 DRY 08/08/2023 16:30
2
£
b}
=
Termination: Pit Stabilty: Scale:
Trial pit terminated at 3.8m due to repeated spalling of sidewalls. | Trial pit sidewalls collapsing between 0.9 and 3.8m as excavated.
General Remarks: 1 25
Trial pit excavated using a 13tonne excavator fitted with a 600mm toothed bucket.
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In-Situ Test Results
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BRE 365 SOIL INFILTRATION TEST

GroundCheck
JOB No. 23-3281 SITE Ruanbeg, Kildare TRIAL PIT No. TP101
-N¢
Light grey, very C)\
INFILTRATION TEST No. 1 SOIL TYPE gravelly, sandy, WEATHER CONDITIONS @J%
clayey SILT. C p )
< (L\)v
TEST PIT WIDTH (m) 0.70 TEST PIT LENGTH (m) 2.00 TEST PIT DEPTH (m) Q‘QA (b\ 4.40
L0
N>
WATER SURFACE LEVEL (m) 3.74 GROUNDWATER DEPTH (m) Dry HEAD OF WATE@ PIT (@ 0.62
AR\
QA @\‘
p50)C 5
BASE SURFACE AREA SIDEWALL SURFACE AREA &
(m2) 1.40 (m2) 23.76 Internal Sur; rea @ 50% 13.28
Effective Depth (m2)
V(p75-25)
75% Effective Water Depth 0.495 25% Effective Water Depth 0.165 Volume of Hole Between 75 & 0.462
(m) : (m) : 25% Effective Water Depth :
(m3)
t(p75) t(p25) t(p75-25)
Time for Water Level to Drain to 1150 Time for Water Level to Drain to 3725 Time for Water Level to Drain 2575
75% Effective Depth 25% Effective Depth from 75to 25% Effective Depth
(mins) (mins) (mins)
SOIL INFILTRATION RATE m/sec
24 Hr Clock . L . “ "
i Time Elapsed Depth of Water in Pit BRE 365 SO|I Inflltrat|0n Test
hh:mm (mins) (m) - .
Pit Width & Length
11:01 0 0.660
11:02 1 0.660 +-—
11:03 2 0.655
11:04 3 0.650
11:05 4 0.655
11:06 5 0.645 Pipe Invert Level
11:07 6 0.645
11:08 7 0.645 Pit Depth .
- Inlet Pipe
11:09 8 0.645 [Depending on
11:13 12 0.640 R | &
1115 12 0.640 Pipe Invert Level) Vprs ==
11:19 18 0.640
11:21 20 0.640
11:31 30 0.655 Vpas = ot
11:36 35 0.635 v
11:46 45 0.635
11:56 55 0.645
12:01 60 0.635 = - -
1231 50 0630 Soil Infiltration Rate:
13:01 120 0.630
Interpolated 5000 0.000

f

Vp75-25

Qpso X Lp7s-25

Wpas.as =

dpsn =

tpmsas =

Effective Storage Volume of Pit between

75% & 25% Effective Depths

Internal Surface Area of Trial Pit up to

50% Effective Depth

Time for Water Level to Fall between 75%.

& 25% Effective Depths




BRE 365 SOIL INFILTRATION TEST

GroundCheck

JOB No. 23-3281 SITE Ruanbeg, Kildare TRIAL PIT No.
AN
. o
TEST PIT DEPTH (m) 1 SOIL TYPE Light grey, very gravelly, sandy, TP101 <O
clayey SILT. o (b
Co )
4 27 )
& ¥
SIS
P
] b\
0.70 > ©
—_— f@l P
O
-——- 75‘Qg4e/Water Depth
0.65
W 25% Time/Water Depth
0.60
Spalling of sides of )
pit affecting water Note: Te.st termlna?ted after 2Hours e?s water level
0.55 TVEE was static - Trendline was therefore interpolated
to derive estimated Vp value

o0 + — — — . . .

0.45
_.0.40
£
.E
£
-
£0.35
(]
[a]
@
®
= 0.30

0.25

0.20

0.15

0.10

0.05

0.00

0 50 100 150

Time From Start of Test

(mins)
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BRE 365 SOIL INFILTRATION TEST BEun
GroundChec
JOB No. 23-3281 SITE Ruanbeg, Kildare TRIAL PIT No. TP102
-N¢
Light grey, very C)\
INFILTRATION TEST No. 1 SOIL TYPE gravelly, sandy, WEATHER CONDITIONS 0(\ DRY
clayey SILT. c ‘O 0
<o QO
o~ N
TEST PIT WIDTH (m) 0.70 TEST PIT LENGTH (m) 2.00 TEST PIT DEPTH (m) Q (b\ 4.50
RO N
O '\\. \
WATER SURFACE LEVEL (m) 3.90 GROUNDWATER DEPTH (m) Dry HEAD OF WATE®IN PIT@) 0.60
G(b ’\@
s
BASE SURFACE AREA SIDEWALL SURFACE AREA @
1.40 (m2) 24.30 Internal Si Area @ 50% 13.55
Effective Depth (m2)
V(p75-25)
75% Effective Water Depth 0.45 25% Effective Water Depth 0.15 Volume of Hole Between 75 & 042
! (m) : 25% Effective Water Depth :
(m3)
t(p75) t(p25) t(p75-25)
Time for Water Level to Drain to 75% 2650 Time for Water Level to 7500 Time for Water Level to Drain 4850
Effective Depth Drain to 25% Effective Depth from 75to 25% Effective Depth
(mins) (mins) (mins)
SOIL INFILTRATION RATE m/sec
24 Hr Clock Time Time Elapsed Depth of Water in Pit BRE 365 SOiI Infiltration Test
hh:mm (mins) (m)
Pit Width & Length
09:35 0 0.600
09:36 1 0.600 ‘-
09:37 2 0.620
09:38 3 0.630
09:39 4 0.620
09:40 3 0.620 Pipe Invert Level
09:41 6 0.620
09:42 7 0.620 Pit Depth
- Inlet Pipe
09:43 8 0.620 (Depending on
09:44 9 0.615 N |
09:25 0 0615 Pipe Invert Level) Vs
09:47 12 0.615
09:49 14 0.615
09:51 16 0.615 v,
p2s
09:53 18 0.615 v
09:55 20 0.615
10:00 25 0.615
10:05 30 0.615 - - -
10:10 35 0610 Soil Infiltration Rate:
10:15 40 0.610
10:25 50 0.610
10:35 60 0.610
10:55 30 0.605 f — Vp75-25
11:35 120 0.605
Interpolated 10000 0.000

apso x tp7s-25

Vprsas =

Apsa =

tprs.as =

Effective Storage Volume of Pit between

75% & 25% Effective Depths

Internal Surface Area of Trial Pit up to

50% Effective Depth

Time for Water Level to Fall between 75%

& 25% Effective Depths




BRE 365 SOIL INFILTRATION TEST Y
GroundCheck
JOB No. 23-3281 SITE Ruanbeg, Kildare TRIAL PIT No.
AN
h Il d o
Light grey, very gravelly, sandy,
TEST PIT DEPTH (m) 1 SOIL TYPE layey SILT. TP%@(\ 0y
& o\
SIS
P
<] b\
0.70 > @
A
O
-——- 7%%e/Water Depth
0.65
25% Time/Water Depth
0.60
Spalling of sides of
05 pit affecting water
' levels. Note: Test terminated after 2Hours as water level
was static - Trendline was therefore interpolated to
derive estimated Vp value
0.50
(R e T e
_0.40
£
E
£
£ 035
]
[a]
@
®
= 0.30
0.25
0.20
0.15 -——=
0.10
0.05
0.00
0 50 100 150
Time From Start of Test
(mins)
\_ J




BRE 365 SOIL INFILTRATION TEST

JOB No. 23-3281 SITE Ruanbeg, Kildare TRIAL PIT No. TP103
RN
. o
INFILTRATION TEST No. 1 SOIL TYPE Light grey, very gravelly, | \yeatHER CONDITIONS PRy
sandy, clayey SILT. Q) (b
L&
TEST PIT WIDTH (m) 0.70 TEST PIT LENGTH (m) 2.00 TEST PIT DEPTH (m) €§ (b\(k.so
SN
[N
WATER SURFACE LEVEL (m) 4.09 GROUNDWATER DEPTH (m) Dry HEAD OF WATERKWIT (nb 0.41
\gb ’\¥®
50] Q®
BASE SURFACE AREA SIDEWALL SURFACE AREA
(m2) 1.40 (m2) 24.30 Internal Surf; a @ 50% 13.55
Effective Depth (m2)
V(p75-25)
75% Effective Water Depth 0.3075 25% Effective Water Depth 0.1025 Volume of Hole Between 75 & 0287
(m) ! (m) : 25% Effective Water Depth :
(m3)
t(p75) t(p25) t(p75-25)
Time for Water Level to Drain to 1750 Time for Water Level to 900 Time for Water Level to Drain 4150
75% Effective Depth Drain to 25% Effective Depth from 75to 25% Effective Depth
(mins) (mins) (mins)
SOIL INFILTRATION RATE m/sec
24 Hr Clock . L H . -
% | TimeEiapsed | Depth of ater in pit BRE 365 Soil Infiltration Test
hh:mm (mins) (m) - -
Pit Width & Length
09:35 0 0.410
09:36 1 0.410 ‘-
09:37 2 0.410
09:38 3 0.410
09:39 4 0.410
09:40 5 0.405 Pipe Invert Level
09:41 6 0.400
09:42 7 0.400 Pit Depth Inlet Pipe
09:43 B 0.400 (Depending on
09:44 9 0.400 N |
0945 0 0.400 Pipe Invert Level) Vs
09:47 12 0.400
09:49 14 0.400
09:51 16 0.400 Vi
P25
09:53 18 0.400 v
09:55 20 0.400
10:00 25 0.400
10:05 30 0.400 = - -
10:10 35 0.400 Soil Infiltration Rate:
10:15 40 0.400
10:25 50 0.395
10:35 60 0.395
10:55 30 0.395 f — Vp75-25
11:35 120 0.390
Interpolated 8000 0.000
apso x tp75-25
Vs =  Effective Storage Volume of Pit between
75% & 25% Effective Depths
apso = Internal Surface Area of Trial Pit up to
50% Effective Depth
tpsas=  Time for Water Level to Fall between 75%
8 25% Effective Depths




Time From Start of Test

(mins)

BRE 365 SOIL INFILTRATION TEST -
GroundCheck
JOB No. 23-3281 SITE Ruanbeg, Kildare TRIAL PIT No.
RN
\\
Light grey, very gravelly, sandy,
TEST PIT DEPTH (m) 1 SOIL TYPE clayey SILT. TP10300(\ (b
4
& Q)\E
SIS
SR\
<] b\
0.50 > o
S @ Q\
)
---- 75‘7@&/Water Depth
25% Time/Water Depth
0.45
0.40 M\ —
0.35 - Note: Test terminated after 2Hours as water was
static - Trendline was therefore interpolated to
derive estimated Vp value
0.30
E
.E
£
£ 025
(]
[a]
@
®
=
0.20
0.15
0.10
0.05
0.00
0 50 100 150




BRE 365 SOIL INFILTRATION TEST

JOB No.

23-3281 SITE Ruanbeg, Kildare TRIAL PIT No. TP104
AN
. . o
INFILTRATION TEST No. 1 SOIL TYPE Grey, silty, gravelly, fine|  \y e \1pER cONDITIONS
to coarse SAND Q) (b
P
<o QO
TEST PIT WIDTH (m) 0.80 TEST PIT LENGTH (m) 2.20 TEST PIT DEPTH (m) Q\\'\ (336
P O
> ,\\{)
WATER SURFACE LEVEL (m) 0.00 GROUNDWATER DEPTH (m) Dry HEAD OF WATER IN (m) 5 0.10
NI\
N\ N
0@
BASE SURFACE AREA SIDEWALL SURFACE AREA
(m2) 1.76 (m2) 22.80 Internal Surface, 50% 13.16
Effective Depth (m2)
V(p75-25)
75% Effective Water Depth 285 25% Effective Water Depth 0.95 Volume of Hole Between 75 & 3344
(m) : (m) : 25% Effective Water Depth )
(m3)
t(p75) t(p25) t(p75-25)
Time for Water Level to Drain to 01 Time for Water Level to 0.29 Time for Water Level to Drain 019

75% Effective Depth
(mins)

SOIL INFILTRATION RATE

24 Hr Clock

) Time Elapsed | Depth of Water in Pit

Time R

hhzmm (mins) (m)

12:00 0 0.100
12:00 0.16 0.060
12:00 0.32 0.020
12:00 0.48 0.005
12:00 0.64 0.000
12:00 0.8 0.000
12:01 1 0.000

Drain to 25% Effective Depth
(mins)

from 75to 25% Effective Depth
(mins)

BRE 365 Soil Infiltration Test

Pit Depth
(Depending on
Pipe Invert Level)

Vs

Vpas

Pit Width & Length

b B—

Inlet Pipe

Pipe Invert Level

f

Soil Infiltration Rate:

Vp75.25

apso x tp7s.25

Vmsas = Effective Storage Volume of Pit between
75% & 25% Effective Depths

apso = Internal Surface Area of Trial Pit up to
50% Effective Depth

tpsas=  Time for Water Level to Fall between 75%

& 25% Effective Depths




By,
i

0.2

0.6

Time From Start of Test

(mins)

0.8

BRE 365 SOIL INFILTRATION TEST EEn
GroundCheck
JOB No. 23-3281 SITE Ruanbeg, Kildare TRIAL PIT No.
AN
. . o~
TEST PIT DEPTH (m) 1 SOIL TYPE Grey, silty, gra;'e”y’ fine to TP1040(\
coarse SAND o) (b
( Q \i > )
S
P
6\
0.10 rb\ )
S Q@HLT@?NON RATE
(@)
---- 75%Q&/Water Depth
25% Time/Water Depth
|
1
|
|
|
]
|
]
|
|
:
|
: Water soaked away instanly when added from
T : bowser. Test repeated twice for full capacity of
£ : bowser (1Im3) - maximum head of water above
£ : base of trial pit was 0.1m.
£ 005 i
[ |
o 1
] 1
® |
e :
|
|
|
|
|
]
|
1
|
|
|
]
|
]
|
; y
|
]
|
]
|
1
|
|
|
]
|
]
|
|
|
|
|
]
:
|
0.00 .




Variable head permeability test gg%‘h
BB . ound Chocd
Project / Site|Ruanbeg, Kildare " Ground i‘"}‘l@cé@\i‘;:d
o’ 3V
N WA
BH No.|BH101 Date 08/9%?%@7@%
AU AN
Aﬁg r).6
i RN RN

Test(1 BH Diameter (rqEﬁ‘F 200

Geologist|ST Top of R Zone (mbglﬁ"‘foo

SWL (m below datum)|4 Base of R Zone (mbgl)|4.00

Datum (magl)|0.5 Head of water (H,)[2.03

Time (Minutes / Seconds) SWL below datum Head of water (H) Ratio H/H,
0 0 2.03 1.97 0.97
1 60 2.035 1.965 0.97
2 120 2.04 1.96 0.97
3 180 2.035 1.965 0.97
4 240 2.035 1.965 0.97
5 300 2.037 1.963 0.97
6 360 2.038 1.962 0.97
7 420 2.04 1.962 0.97
8 480 2.041 1.959 0.97
9 540 2.042 1.958 0.96
10 600 2.043 1.957 0.96
12 720 2.045 1.955 0.96
14 840 2.047 1.953 0.96
16 960 2.05 1.95 0.96
18 1080 2.053 1.947 0.96
20 1200 2.057 1.943 0.96
25 1500 2.064 1.936 0.95
30 1800 2.073 1.927 0.95
35 2100 2.08 1.919 0.95
40 2400 2.09 1.91 0.94
50 3000 2.109 1.891 0.93
60 3600 2.12 1.88 0.93
General Expression 5.85E-06 m/sec

Notes: Test undertaken as Falling Head Test in Standpipe Installation




Variable head permeability test Ruw,
=

&)
ER &
i : Ground Check Ltd &
Proj / Site[Ruanbeg, Kildare C)O ({/b
Q
SV
NN
BH No.[BH101 Date|08/08/2023 C)O 0_)\
N
&0@). AQG
Time Lag Method (Horslev) General Exp@m@, orslev)
LY
o o A&
—FT Flts —ty) ™ Hy
D= Diameter of RZ T= basic time lag for H/H, = 0.37
L= Length of test section t= time at reading H,
A= Area of well tested H= head of water
F= Intake Factor All readings in metres.
Ratio (H/Ho) to (t)
Time (Seconds)
0 600 1200 1800 2400 3000 3600
1.000
e RatiO
H/Ho
e UL L L L L 0.37
< H/Ho
I
.2
T
<4
0.100 M
0.010
Time Lag Method (Horslev) General Expression (Horslev)

K= #DIV/O! m/sec | | k=  585E-06 m/sec |




Variable head permeability test

|\
o

| [ /]
(1]

;

ERR e >
Project / Site|Ruanbeg, Kildare " Ground i‘"}‘l@cé@\i‘;:d
o’ 3V
N WA
BH No.|BH102 Date 08/9%?%@7@%
O N
Aﬁg r).6
i RN RN
Test(1 BH Diameter (rqEﬁ‘F 200
Geologist|JE Top of R Zone (mbglﬁ‘foo
SWL (m below datum)|4.51 Base of R Zone (mbgl)|5.07
Datum (magl)|0.3 Head of water (H,)(5.07
Time (Minutes / Seconds) SWL below datum Head of water (H) Ratio H/H,
0 0 1.17 3.34 0.66
1 60 1.26 3.25 0.64
2 120 1.29 3.22 0.64
3 180 1.35 3.16 0.62
4 240 1.4 3.11 0.61
5 300 1.43 3.08 0.61
6 360 1.45 3.06 0.60
7 420 1.47 3.04 0.60
8 480 1.51 3 0.59
9 540 1.54 2.97 0.59
10 600 1.55 2.96 0.58
12 720 1.58 2.93 0.58
14 840 1.6 291 0.57
16 960 1.62 2.89 0.57
18 1080 1.63 2.88 0.57
20 1200 1.64 2.87 0.57
25 1500 1.65 2.86 0.56
30 1800 1.65 2.86 0.56
35 2100 1.65 2.86 0.56
40 2400 1.65 2.86 0.56
50 3000 1.65 2.86 0.56
60 3600 1.66 2.85 0.56
General Expression 1.02E-05 m/sec

Notes: Test undertaken as Falling Head Test in Borehole Standpipe Installation




Variable head permeability test ==.a_
(W] 1Y 0\\
_— : BB Ground Check Ltd O
Proj / Site[Ruanbeg, Kildare C)O ({/b
Q
S\
SN
BH No.[BH102 Date|08/08/2023 C)O ,\0_)\
&0@). AQG
Time Lag Method (Horslev) General Exp@m@, orslev)
LY
e A e A& H
—FT Flts —ty) ™ Hy
D= Diameter of RZ T= basic time lag for H/H, = 0.37
L= Length of test section t= time at reading H,
A= Area of well tested H= head of water
F= Intake Factor All readings in metres.

1.000

SRatio H/Ho

o

0.010

Ratio (H/Ho) to (t)

Time (Seconds)

600 1200 1800 2400 3000 3600

I

---------- CEETrTrEE T TR LT T T I T I T T T T T T T T r T ]= Ratio
H/Ho

------ 0.37
H/Ho
Time Lag Method (Horslev) General Expression (Horslev)
K= #DIV/O! m/sec | | k= 1.02E-05 m/sec |




Variable head permeability test gg%h
BB G ouna Chooksd
Project / Site|Ruanbeg, Kildare " Ground L.,-.}_]@Cé@\ig:d
o’ 3V
N WA
BH No.|BH103 Date 08/9%?%@7@%
O KN
Aﬁg r).6
i RN RN

Test(1 BH Diameter (rqEﬁ‘F 200

Geologist|JE Top of R Zone (mbglﬁ";‘(foo

SWL (m below datum)|4.87 Base of R Zone (mbgl)|6.90

Datum (magl)|0.32 Head of water (H,)|3.9
Time (Minutes / Seconds) SWL below datum Head of water (H) Ratio H/H,
0 0 3 1.87 0.48
0.5 30 3.31 1.56 0.40
1 60 3.32 1.55 0.40
1.5 90 3.33 1.54 0.39
2 120 3.33 1.54 0.39
2.5 150 3.335 1.535 0.39
3 180 3.335 1.535 0.39
3.5 210 3.335 1.535 0.39
4 240 3.335 1.535 0.39
4.5 270 3.335 1.535 0.39
5 300 3.335 1.535 0.39
6 360 3.335 1.535 0.39
7 420 3.335 1.535 0.39
8 480 3.335 1.535 0.39
9 540 3.335 1.535 0.39
10 600 3.335 1.535 0.39
12 720 3.335 1.535 0.39
14 840 3.335 1.535 0.39
16 960 3.34 1.535 0.39
18 1080 3.34 1.535 0.39
20 1200 3.335 1.535 0.39
Heneral Expression = 4.45E-04 m/sec

Notes: Test undertaken as Falling Head Test in Standpipe Installation. Infiltration rate based on initial fall
in head between 1.87 & 1.535m depth - after which water levels remained static




. o ~
Variable head permeability test =EE‘
| 1\ Y
ERu
round Check Lt
Proj / Site|Ruanbeg, Kildare d
BH No.[BH103 Date |08/08/2023
Time Lag Method (Horslev) General Expression (Horslev)
A )
"~ FT Flts —ty) ™ Hy
D= Diameter of RZ T= basic time lag for H/H, = 0.37
L= Length of test section t= time at reading H,
A= Area of well tested H= head of water
F= Intake Factor All readings in metres.
Ratio (H/Ho) to (t)
Time (Seconds)
0 60 120 180 240 300
1.000
~—L_
------------------------------------------------------------ == Ratio
H/Ho
S e e e R N 0.37
=3 H/Ho
I
il
T
<4
0.100
0.010

Time Lag Method (Horslev)

K=

#DIV/0!

m/sec

General Expression (Horslev)

| k= 4.45E-04 m/sec




Variable head permeability test %ﬁ'@‘h
_\m)
mA
i f‘ |
Project / Site|Ruanbeg, Kildare Ground Check Ltd
BH No.|BH104 Date|08/08/2023

Test|1 BH Diameter (mm)|200

Geologist|PC Top of R Zone (mbgl)(0.50

SWL (m below datum)|0.61 Base of R Zone (mbgl)|3.20

Datum (magl)|0.52 Head of water (H,)[0.61

Time (Minutes / Seconds) SWL below datum Head of water (H) Ratio H/H,
0 0 0.52 0.09 0.15
1 60 0.52 0.09 0.15
2 120 0.535 0.075 0.12
3 180 0.535 0.075 0.12
4 240 0.535 0.075 0.12
5 300 0.535 0.075 0.12
6 360 0.535 0.075 0.12
7 420 0.535 0.075 0.12
8 480 0.535 0.075 0.12
9 540 0.535 0.075 0.12
10 600 0.535 0.075 0.12
12 720 0.535 0.075 0.12
14 840 0.535 0.075 0.12
16 960 0.54 0.07 0.11
18 1080 0.54 0.07 0.11
20 1200 0.54 0.07 0.11
25 1500 0.55 0.06 0.10
30 1800 0.55 0.06 0.10
35 2100 0.55 0.06 0.10
40 2400 0.55 0.06 0.10
50 3000 0.555 0.055 0.09
60 3600 0.555 0.055 0.09
General Expression 4.76E-06 m/sec

Notes: Test undertaken as Falling Head Test in Borehole Casing




Variable head permeability test Ruw,

LY
BB 3, 5und Check Ltd

Proj / Site|Ruanbeg, Kildare

BH No.[BH104 Date|08/08/2023
Time Lag Method (Horslev) General Expression (Horslev)
A )
—FT Flts —ty) ™ Hy
D= Diameter of RZ T= basic time lag for H/H, = 0.37
L= Length of test section t= time at reading H,)
A= Area of well tested H= head of water
F= Intake Factor All readings in metres.
Ratio (H/Ho) to (t)

Time (Seconds)

0 600 1200 1800 2400 3000 3600
1.000
----------------------------------------------------------- — R atio
H/Ho
o UELELEECEEE LT ECEEECEEEEE LU === 0.37
=3 H/Ho
I
o
5 \__\_\
0.100 M1 T ——————— T
0.010
Time Lag Method (Horslev) General Expression (Horslev)

K= #DIV/0! m/sec | [ k= 4.76E-06 m/sec




Variable head permeability test %ﬁ'@‘h
_\m)
mA
i f‘ |
Project / Site|Ruanbeg, Kildare Ground Check Ltd
BH No.|BH102 Date|08/08/2023

Test|2 BH Diameter (mm)|200

Geologist|PC Top of R Zone (mbgl)(3.00

SWL (m below datum)|5.6 Base of R Zone (mbgl)|7.50

Datum (magl)|0 Head of water (H,)[1.9
Time (Minutes / Seconds) SWL below datum Head of water (H) Ratio H/H,
0 0 5.6 0 0.00
1 60 5.6 0 0.00
2 120 5.6 0 0.00
3 180 5.6 0 0.00
4 240 5.6 0 0.00
5 300 5.6 0 0.00
6 360 5.6 0 0.00
7 420 5.6 0 0.00
8 480 5.6 0 0.00
9 540 5.6 0 0.00
10 600 5.6 0 0.00
12 720 5.6 0 0.00
14 840 5.6 0 0.00
General Expression #DIV/0! m/sec

Notes: Test undertaken as Falling Head Test in Standpipe Installation. Test terminated after 18minutes
as water levels remained static. Infiltration rate could not be calculated as no change in potential head
recorded during test.




Variable head permeability test Ruw,
=

LY
BB 3, 5und Check Ltd

Proj / Site|Ruanbeg, Kildare

BH No.[BH102 Date|08/08/2023
Time Lag Method (Horslev) General Expression (Horslev)
A e A . H
"~ FT F(ts — t;) % Hy
D= Diameter of RZ T= basic time lag for H/H, = 0.37
L= Length of test section t= time at reading H,)
A= Area of well tested H= head of water
F= Intake Factor All readings in metres.
Ratio (H/Ho) to (t)

Time (Seconds)

0 600 1200 1800 2400 3000 3600
1.000
---------- FETT == Ratio
H/Ho
o U A VLV DTV TR LR L | |- 0.37
T No fall in water level recorded during test H/Ho
3 as water level remained static..
E Infiltration rate could not be calculated as
0.100 [+t nhochange in potential head occured over
test period
0.010
Time Lag Method (Horslev) General Expression (Horslev)

K= #DIV/0! m/sec | [ k= #DIV/0! m/sec




Variable head permeability test %ﬁ'@h
_\m)
man
- f‘ " |
Project / Site|Ruanbeg, Kildare Ground Check Ltd
BH No.|BH102 Date|08/08/2023

Test|2 BH Diameter (mm)|200

Geologist|PC Top of R Zone (mbgl)(3.00

SWL (m below datum)|5.6 Base of R Zone (mbgl)|7.50

Datum (magl)|0 Head of water (H,)[1.9
Time (Minutes / Seconds) SWL below datum Head of water (H) Ratio H/H,
0 0 5.6 0 0.00
1 60 5.6 0 0.00
2 120 5.6 0 0.00
3 180 5.6 0 0.00
4 240 5.6 0 0.00
5 300 5.6 0 0.00
6 360 5.6 0 0.00
7 420 5.6 0 0.00
8 480 5.6 0 0.00
9 540 5.6 0 0.00
10 600 5.6 0 0.00
12 720 5.6 0 0.00
14 840 5.6 0 0.00
16 960 5.6 0 0.00
18 1080 5.6 0 0.00
General Expression #DIV/0! m/sec

Notes: Test undertaken as Falling Head Test in Standpipe Installation. Test terminated after 18minutes
as water levels remained static. Infiltration rate could not be calculated as no change in potential head
recorded during test.




Variable head permeability test =

Proj / Site|Ruanbeg, Kildare

BH No.[BH102 Date|08/08/2023
Time Lag Method (Horslev) General Expression (Horslev)
A e A . H
R F(ts — t;) % Hy
D= Diameter of RZ T= basic time lag for H/H, = 0.37
L= Length of test section t= time at reading H,)
A= Area of well tested H= head of water
F= Intake Factor All readings in metres.
Ratio (H/Ho) to (t)

Time (Seconds)

0 600 1200 1800 2400 3000 3600
1.000 T
------------------ — R atio
H/Ho
o LULEEELLLLLELSA T EEEECEELEEEEEEEEEEEEEEE T 0.37
I ) ) H/Ho
T No fall in water level recorded during test
o . .
= as water level remained static..
0_1"60 IIIIIIIII | Infiltration rate could not be calculated as
no change in potential head occured over
test period
0.010
Time Lag Method (Horslev) General Expression (Horslev)

K= #DIV/0! m/sec | [ k= #DIV/0! m/sec
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Geotechnical Laboratory Test
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Project ID:
23-3281

Project Name:

Proposed Residential Development

Laboratory Test

Project Location:

Ruanbeg, Kildare.

Results

DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Sample Information Specimen Information
Location ID: Type: Depth Top (m): Reference: Depth Top (m): Reference: Description:
TP101 B 3.00 04 3.00 01 Grey, gravelly, sandy, clayey SILT with cobbles
Particle Size Distribution Curve £
Q c
8 £
3 o
B} [
t o
© ©
o T
g | 8
Q d)
» o
100
< 125 | 94.8
90 /
// 92 94.8
75 | 94.8
80 /
63 94.8
70
LA 50 | 89.7
2l
~ 375 | 87.1
< 60 o]
j=2)
2 / | 28 | 796
@
Q [y
e 50 Lo 20 | 762
5 2l
S / 14 | 730
£ 40
V,——// 10 | 697
30 6.3 | 655
5 63.3
20
3.35 | 60.1
10 2 56.6
1.18 | 53.0
04
0.002 0.006 0.02 0.06 0.2 0.6 2 6 20 60 200 600 06 | 48.6
Sieve / Particle Size (mm) 0.425 | 46.3
0.3 | 433
| Fine ‘ Medium ‘ Coarse Fine | Medium ‘ Coarse Fine ‘ Medium | Coarse | 0.212| 404
CLAY COBBLES BOULDERS
| SILT SAND GRAVEL | 015 | 377
0.063 | 34.6
Particle Proportions
Fines Sand Gravel Cobbles
34.6 22.0 38.2 0.0
Uniformity Coefficient

Method of Preparation:

Method of Test:

Remarks:

BS 1377:PART 1 : 1990:7.3 Initial preparation. 1990:7.4.5 Particle size tests.

BS 1377:PART 1 : 1990:9 Determination of particle size distribution.




Project ID:
23-3281

Project Name:

Proposed Residential Development

Project Location:

Ruanbeg, Kildare.

Laboratory Test
Results

DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Sample Information

Specimen Information

Location ID: Type: Depth Top (m): Reference: Depth Top (m): Reference: Description:
TP101 B 4.00 05 4.00 01 Grey, gravelly, sandy, clayey SILT with cobbles
Particle Size Distribution Curve £
Q c
8 £
3 o
£ | 5
© ©
o T
g | ¢
Q 0
» o
100
125 | 100.0
90
z 92 84.8
r-(
. / 75 | 84.8
/ 63 78.7
L4
70 9
/ 50 | 72.8
= 375 | 70.9
X 60
j=2)
£ Y 28 | 69.0
8 o
Q
g % /4/ 20 | 647
o]
g od
o / 14 | 60.5
£ 40
10 56.6
30 /V’/ 6.3 | 515
1
/ 5 | 490
* /0//
o1 3.35 | 45.3
10 2 411
1.18 | 320
04
0.002 0.006 0.02 0.06 0.2 0.6 2 20 60 200 600 06 | 289
Sieve / Particle Size (mm) 0.425 | 25.7
03 | 226
| Fine ‘ Medium ‘ Coarse Fine | Medium ‘ Coarse Fine ‘ Medium | Coarse | 0.212| 196
CLAY COBBLES BOULDERS
| SILT SAND GRAVEL | 015 | 175
0.063 | 15.9
Particle Proportions
Fines Sand Gravel Cobbles
15.9 25.2 37.6 213

Uniformity Coefficient

Method of Preparation:

Method of Test:

Remarks:

BS 1377:PART 1 : 1990:7.3 Initial preparation. 1990:7.4.5 Particle size tests.

BS 1377:PART 1 : 1990:9 Determination of particle size distribution.




Project ID:
23-3281

Project Name:

Proposed Residential Development

Project Location:

Ruanbeg, Kildare.

Results

Laboratory Test

DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Sample Information

Specimen Information

Location ID: Type: Depth Top (m): Reference: Depth Top (m): Reference: Description:
TP102 B 3.00 04 3.00 01 Grey, gravelly, sandy, clayey SILT with cobbles
Particle Size Distribution Curve £
Q c
8 £
3 o
£ | 5
© ©
o T
g | 8
Q d)
» o
100 / 4
/ 125 | 100.0
90 /
90 | 100.0
80 B pe 75 | 100.0
/'
LA 63 | 100.0
1o
70
/ / 50 | 98.1
= 2l 375 | 9538
X 60
2 o
£ 28 | 918
7 4
8 /
® 50
e _/,/ 20 | 89.1
< l
@
o 14 | 85.0
£ 40
10 81.7
30 63 | 776
5 | 757
20
3.35 | 725
10 2 69.0
1.18 | 65.2
04
0.002 0.006 0.02 0.06 0.2 2 20 60 200 600 06 | 60.1
Sieve / Particle Size (mm) 0.425 | 57.0
03 | 537
| Fine ‘ Medium ‘ Coarse Fine | Medium ‘ Coarse Fine ‘ Medium | Coarse | 0.212| 506
CLAY COBBLES BOULDERS
| SILT SAND GRAVEL | 015 | 48.1
0.063 | 45.8
Particle Proportions
Fines Sand Gravel Cobbles
45.8 23.2 31.0 0.0

Uniformity Coefficient

Method of Preparation:

Method of Test:

Remarks:

BS 1377:PART 1 : 1990:7.3 Initial preparation. 1990:7.4.5 Particle size tests.

BS 1377:PART 1 : 1990:9 Determination of particle size distribution.




Project ID:
23-3281

Project Name:

Proposed Residential Development

Project Location:

Ruanbeg, Kildare.

Results

Laboratory Test

DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Sample Information

Specimen Information

Location ID: Type: Depth Top (m): Reference: Depth Top (m): Reference: Description:
TP102 B 4.00 05 4.00 01 Grey, gravelly, sandy, clayey SILT with cobbles
Particle Size Distribution Curve £
Q c
8 £
3 o
£ | 5
© ©
o T
g | 8
Q d)
» o
100 o<
125 | 100.0
90 l
/' 90 | 100.0
A
80 / 75 | 893
63 89.3
" 50 | 86.2
s .
~ 37.5 | 85.1
® 60 /‘
g %
£ 28 | 80.9
8 o
50
3 / 20 | 771
o]
<
@
o 14 | 71.8
£ 40
/ 10 67.4
30 '/ 6.3 | 61.1
/ 5 | 582
20 /
// 3.35 | 53.3
10 P 2 48.1
1.18 | 42.3
04
0.002 0.006 0.02 0.06 0.2 0.6 2 20 60 200 600 06 | 33.9
Sieve / Particle Size (mm) 0.425 | 28.0
03 | 221
| Fine ‘ Medium ‘ Coarse Fine | Medium ‘ Coarse Fine ‘ Medium | Coarse | 0.212| 17.0
CLAY COBBLES BOULDERS
| SILT SAND GRAVEL | 015 | 139
0.063 | 11.2
Particle Proportions
Fines Sand Gravel Cobbles
11.2 36.9 41.2 10.7

Uniformity Coefficient

Method of Preparation:

Method of Test:

Remarks:

BS 1377:PART 1 : 1990:7.3 Initial preparation. 1990:7.4.5 Particle size tests.

BS 1377:PART 1 : 1990:9 Determination of particle size distribution.




Project ID:
23-3281

Project Name:

Proposed Residential Development

Project Location:

Ruanbeg, Kildare.

Laboratory Test
Results

DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Sample Information

Specimen Information

Location ID: Type: Depth Top (m): Reference: Depth Top (m): Reference: Description:
TP103 B 3.00 04 3.00 01 Grey, gravelly, sandy, clayey SILT with cobbles
. . C L . T |z
Particle Size Distribution Curve E| L
Q c
8 £
Q
A
t o
© ©
S5
g | ¢
Q d)
» o
100 /‘ 4
/ 125 | 100.0
90
90 | 100.0
|£
80 /‘/‘ 75 | 100.0
// 63 | 100.0
70
/ 50 | 100.0
9
P
= 24 375 | 98.4
X 60 o
o /
£ o9 28 | 953
§ o _/o/
50
9 20 | 91.9
o]
<
@
o 14 | 88.0
£ 40
10 84.8
30 6.3 | 803
5 78.2
20
3.35 | 74.9
10 2 713
1.18 | 67.6
04
0.002 0.006 0.02 0.06 0.2 0.6 2 20 60 200 600 06 | 622
Sieve / Particle Size (mm) 0.425 | 59.1
03 | 56.4
| Fine ‘ Medium ‘ Coarse Fine | Medium ‘ Coarse Fine ‘ Medium | Coarse | 0212 853
CLAY COBBLES BOULDERS
| SILT SAND GRAVEL | 015 | 527
0.063 | 51.2
Particle Proportions
Fines Sand Gravel Cobbles
51.2 20.1 28.7 0.0

Uniformity Coefficient

Method of Preparation:

Method of Test:

Remarks:

BS 1377:PART 1 : 1990:7.3 Initial preparation. 1990:7.4.5 Particle size tests.

BS 1377:PART 1 : 1990:9 Determination of particle size distribution.




Project ID:
23-3281

Project Name:

Proposed Residential Development

Project Location:

Ruanbeg, Kildare.

Results

Laboratory Test

DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Sample Information

Specimen Information

Location ID: Type: Depth Top (m): Reference: Depth Top (m): Reference: Description:
TP103 B 4.00 05 4.00 01 Grey, gravelly, sandy, clayey SILT with cobbles
Particle Size Distribution Curve £
Q c
8 £
3 o
= [
t o
© ©
o T
g | 8
Q d)
» o
100
125 | 100.0
90
ORI 9 | 875
—0—4/
80 /// 75 | 875
I< 63 87.5
7 //‘ 50 | 830
S / 375 | 830
2
3 9 LA 28 | 825
g '/
50
9 / 20 | 80.4
o]
<
@
o 14 | 779
£ 40
10 74.3
30 // 6.3 | 69.8
or 1|
5 67.9
20
3.35 | 64.3
10 2 60.8
1.18 | 57.3
04
0.002 0.006 0.02 0.06 0.2 0.6 2 20 60 200 600 06 | 53.3
Sieve / Particle Size (mm) 0.425 | 50.4
03 | 453
| Fine ‘ Medium ‘ Coarse Fine | Medium ‘ Coarse Fine ‘ Medium | Coarse | 0.212| 365
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ENVIRONMENTAL IMPACT ASSESSMENT APPENDICES VOL 2

Large Scale Residential Development at Ruanbeg, Kildare Town, Co. Kildare

Appendix 6.4
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ENVIRONMENTAL IMPACT ASSESSMENT APPENDICES VOL 2

Large Scale Residential Development at Ruanbeg, Kildare Town, Co. Kildare

Appendix 7.1
Updated Hydrological Site Assessment

Slight Change
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DISCLAIMER:

This report has been prepared by BlueRock Environmental Ltd (BREL) with all reasonable skill, care and
diligence within the terms of the contract with the client, incorporating our terms and conditions and taking
account of the resources devoted to it by agreement with the client. We disclaim any responsibility to the
client and others in respect of any matters outside the scope of the above. This report is confidential to
the client and we accept no responsibility of whatsoever nature to third parties to whom this report, or any
part thereof, is made known. Any such party relies upon the report at their own risk.

Should any party wish to use or rely upon the contents of the report, written approval must be sought
from BREL, a charge may be levied against such approval. BREL accepts no responsibility or liability for
a) the consequences of this document being used for any purpose or project other than for which it was
commissioned, and b) the consequences of this document to any third party with whom an agreement
has not been executed.

BREL has prepared this report in accordance with the instructions and objectives of the within the terms
of the instruction provided, and the performance of any related obligations. It should be noted that the
instructions given may have limited the time and resource provisions utilised for the works and reporting,
and they should not be considered to be exhaustive accordingly.

The conclusions and recommendations contained in this report are based upon information provided by
others and upon the assumption that all relevant information has been provided by those parties from
whom it has been requested and that such information is accurate. Information obtained by BREL has not
been independently verified by BREL, unless otherwise stated in the report. Where assessments of works
or costs identified in this report are made, such assessments are based upon the information available at
the time and where appropriate are subject to further investigations or information which may become
available.

BREL disclaim any undertaking or obligation to advise any person of any change in any matter affecting
the report, which may come or be brought to BREL attention after the date of the report.

Any risk assessment and opinions provided, will have applied the Required Standard to take into
consideration currently available guidance and available approaches in the generation of generic or site-
specific assessment criteria or remedial target concentrations which relate to the assessment of risk in a
specific land use scenario and risk posed to specific receptors. No liability can be accepted for the
retrospective impact associated with any future changes or amendments to published assessment
criteria, associated models, or associated guidance.

Certain statements made in the report that are not historical facts may constitute estimates, projections or
other forward-looking statements and even though they are based on reasonable assumptions as of the
date of the report, such forward-looking statements by their nature involve risks and uncertainties that
could cause actual results to differ materially from the results predicted. BREL specifically does not
guarantee or warrant any estimate or projections contained in this report.

Where field investigations are carried out, these have been restricted to a level of detail required to meet
the stated objectives of the services. The results of any measurements taken may vary spatially or with
time and further confirmatory measurements should be made after any significant delay in issuing this
report.

BREL maintain intellectual copyright of the contents of this report and grant exclusive use of the material
contained herein to the Client (or their appointed agent). No unauthorised distribution shall be made to
any third parties without the prior consent of both BREL and the Client (or their appointed agent). No
unauthorised reproduction, transmission, scanning, photocopying or storage in a retrieval system of any
nature shall be made without the prior written consent of both BREL and the Client (or their appointed
agent).
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Ruanbeg Residential Development, Kildare Town Updated Hydrogeological Site Assessment

1 INTRODUCTION

1.1 General

BlueRock Environmental Ltd (BREL) was requested by MRP Oakland Limited
to undertake an updated Hydrogeological Site Assessment for a proposed residential development at
Ruanbeg, located to the east of Kildare Town, Co. Kildare. Additional site investigation and monitoring
and amendments to the proposed drainage system for the site were subsequently undertaken on
receipt of a Further Information (FI) response from Kildare County Council (KCC).

An initial Hydrogeological Assessment was issued for the site (Ref: BRE220014Rp01A02, 3¢ May
2023). This updated report was provided to incorporate the additional site investigation information
collated in 2023, to clarify that over 7 months of groundwater level monitoring was undertaken across
the site in both shallow and deep monitoring wells, and to address specific queries as detailed in a
Further Information (FI) request from Kildare County Council (KCC). It also reconfirms the original
hydrogeological report that ground conditions underlying infiltration/attenuation tanks B and C are
suitable for stormwater infiltration to ground and some low level and localised drainage design
alterations were required in the vicinity of tank A. There have been no significant alterations to the
proposed drainage design in terms of hydrogeology or groundwater since the previous
Hydrogeological Assessment.

This updated Hydrogeological Assessment should be considered the most uptodate
conceptual understanding of the hydrogeological conditions underlying the site, and its
immediate environs, and supersedes all previous hydrogeological assessment
reports/monitoring data. It also considers the risk of the development on the hydrogeological regime
and any sensitive receptors with particular emphasis on Pollardstown Fen Special Area of
Conservation (SAC).

The site comprises an area of approximately 10.3 hectares and currently consists of 3 no. open
agricultural fields with associated shrubs and tree lines. The revised proposed residential development
will comprise 285 residential units, a créche, sheltered accommodation, courtyard garden and public
open spaces.

1.2 Scope Of Work
The following scope of works was undertaken during the completion of this assessment:

e A desk top review of all available geological, hydrogeological, hydrological and ecological data
pertaining to the site and its general environs and to develop an initial conceptual
understanding of the hydrogeological regime;

o Site investigation activities over three phases and subsequent groundwater level monitoring
over 7 months; and,

o Development of a detailed Updated Interpretative Hydrogeological Site Assessment.

1.3 Information Sources
The following sources of publicly available information were consulted as part of the desk study:

e Ordnance Survey of Ireland, Discovery Series, Sheet 55;
e Ordnance survey of Ireland (OSlI) online historical maps and aerial photographs;
e Geology of Kildare - Wicklow, Geological Survey of Ireland (GSI) (1:100,000), Sheet 16;

e GSI On-line Groundwater database. Aquifer Classification, Aquifer Vulnerability, Teagasc Soll
Classification;

Final 1



Ruanbeg Residential Development, Kildare Town Updated Hydrogeological Site Assessment

http://www.gsi.ie/Programmes/Groundwater/Groundwater+web+mapping.htm
http://www.gsi.ie/Old+Mapping.htm#gsi;

GSI Curragh West Groundwater body (GWB);

Soil Map of Ireland (Second Edition, 1980), national Soil Survey of Ireland, An Foras
Taluntais.

National Parks and Wildlife Service On-line database www.npws.ie;
EPA Online Water Quality Mapping; http://www.epa.ie/rivermap/;
OPW Hydro-Data (http://www.opw.ie/hydro-data);

Met Eireann - Met.ie — monthly climatological data;
Kildare County Council Online Planning Files;

Trinity College Civil & Environmental Engineering Dept in relation to monitoring and
assessments of Pollardstown Fen;

White Young Green (2002). Curragh Aquifer - Current Conceptual Understanding and
Numerical Modelling; and,

Wright (1988) The Mid-Kildare sand/gravel Aquifer. Geological Survey of Ireland.
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2 BACKGROUND SITE INFORMATION

2.1 Site Location and Setting

The proposed residential development site comprises a landholding of 10.3 hectares immediately east
of Kildare town. The site is located approximately 1.6km to the east of the centre of Kildare town,
450m north of the M7 motorway - see Figure 2.1.
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Figure 2.1 Site Location

The proposed site currently consists of a number of agricultural fields. The site is accessed by the
regional road (R445) and the surrounding area is characterised by residential estates to the west and
north and the Curragh Racetrack and associated surrounding Curragh plains to the east. The R445
bounds the southern boundary of the site.

The boundary treatment around the site comprises of mature trees, hedging and surface ditches.
Agricultural farms lie in close proximity to the east and the town of Kildare lies to the west. A beef and
lamb food processing facility lies immediately to the south of the site on the southern side of the R445
as well as the M7 motorway.

A topographical survey of the site and its environs was completed by CSS Land Surveys Ltd., in May
2022. The topography of the site varies, ranging between 92.00m AOD and 98.50m AOD, with a
pronounced hillock located south-centre of the site and lower levels within the area adjacent to the
Dublin Road.
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3 REGIONAL & SITE GEOLOGY

3.1 Drift Deposits

The GSI subsoils map describes the soils of the general area of Kildare town and county as till derived
from limestone with overlying cut over raised peat. Within the Kildare town area glacial till derived from
Lower Palaeozoic and Devonian sandstones are recorded. A large gravel body (circa. 50km?) is
recorded to the south and west of Kildare town and underlies the subject site. These gravels area also
delineated with associated alluvial deposits.

The soils map of Kildare specifies a general overburden of grey-brown podzols. Rarer Acid Brown
Earths, Brown Podzolics associated with lower Palaeozoic deposits are found north of Kildare town
and west of the Wicklow mountains. Isolated section of Basin Peats, Blanket Peats are also recorded
and generally accumulate is size towards the east of Co. Kildare. The gravel deposits are described
with an overlying soil group of Renzinas/Lithosols with minor shallow Peaty Gleys. There are also
limited areas of alluvium associated with the fluvio-glacial gravel deposits and more recent River Liffey
deposits.

3.2 Bedrock

The bedrock geology beneath Kildare town consists of Carboniferous limestone deposits. According to
GSI sheet 16, “Geology of Kildare-Carlow” (McConnell, 1994) land subsidence, which occurred during
the Carboniferous period in the Upper Palaeozoic, led to extensive ingress of seawater into the low-
lying areas which led to an accumulation of marine sediment deposits comprising intertidal laminated
mud and sand. The type of sediment being accumulated was governed by the depth of the sea, and
therefore progressive subsidence resulted in shallow water sediments to be deposited below the deep
water marine sediments.

According to GSI sheet 11, the main rock units underlying the study area is the Rickardstown
Formation (RK). The Rickardstown Limestone is cherty and often dolomitised. The GSI have identified
two distinct horizons within this formation. The lower horizon is varied and includes thin interbedded
units of nodular crinoidal, cherty micrite and fossilferous shale. The upper part consists primarily of
quite uniform, moderately dark grey, fine grained dolomite with abundant chert.

Other formations in proximity to the site include the Boston Hill Formation which includes major units of
very distinctive, laminated limestone, which distinguish this formation from the Ballysteen Formation.

The area surrounding Kildare town is cut with faults running predominantly in northwest-southeast
direction. The site lies between two of these faults, one located approximately 1.55 km southwest and
the other approximately 2.5 km northeast.

No bedrock outcrops have been mapped across or in the vicinity of the site.
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4 HYDROGEOLOGY

4.1 Aquifer Classification

The site is underlain by the Regionally Important (Rg) Curragh Gravel Aquifer West Groundwater Body
(GWB). This aquifer lies in a shallow trough, oriented NE-SW, at the surface of the limestone bedrock.
The topography of the bedrock surface primarily controls the depth of this aquifer with the areas of
greatest thickness to the northeast along the drainage divide where it can be up to 70 metres in
thickness with reduced thickness away from this area of higher elevation.

The GWB is recharged from rainwater percolating through the topsoil and unsaturated sand and gravel
deposits. The main discharge mechanisms present are baseflow discharge to rivers, seepages at the
extremities of the body and discharge via springs. Where the water table is sufficiently close to the
surface such that the riverbed elevation is lower than it is, the aquifer will contribute groundwater to the
river. The occurrence of springs in a gravel aquifer is unusual, as these are more commonly
associated with karstic aquifers. It is considered that the discharges from such areas were initially
small seepages, which were then altered by man to increase the flow. Natural processes can also lead
to the convergence of flow at these springs.

The interaction between groundwater and surface water is complex and the quantification of the
volume of groundwater that contributes to surface water flow and its chemical composition is often
difficult to calculate. Groundwater contributions to surface water flow vary; however in the more
productive aquifers, such as the sand and gravel aquifer of this GWB, the contribution may be up to 80
or 90 percent (Toner et al., 2005).

The GWB is a feeder for the Grand Canal and an important source of baseflow for the major river
catchments in Kildare, namely the Liffey, the Barrow and the Boyne. This is supported by the
estimated flow from the aquifer to the Milltown Feeder at Pollardstown Fen, which is approximately
25,000 m®/day.

The Curragh GWB has a large catchment area. Its hydrogeology is significant as it is an important
source of baseflow for rivers and streams, it influences the ecology of a number of interesting habitats
and it is the main source of water for Pollardstown Fen. In terms of groundwater body classifications
for the WFD, a separate groundwater body has been delineated within the Curragh GWB for
Pollardstown Fen (Figure 4.1).
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Figure 4.1 Curragh and Pollardstown Fen GWBs
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The limestone bedrock aquifer underlying the gravel aquifer comprises a Regionally Important Aquifer
— Karstified (diffuse) Rkd.

Karstification and dolomitisation are two processes which strongly influence the development of
secondary permeability and aquifer potential in Irish bedrock units. Karstification is the process
whereby limestones are slowly dissolved away by acidic waters moving through them. This occurs
most often in the upper bedrock layers and along some of the pre-existing fissures and fractures in the
rocks which become slowly enlarged. This results in the progressive development of distinctive karst
landforms such as collapses, caves, swallow holes, sinking streams, turloughs and dry valleys, and a
distinctive groundwater flow regime where drainage is largely underground in solutionally enlarged
fissures and conduits. The solution is influenced by factors such as: the type and solubility of the
limestone; the degree of jointing, faulting and bedding; the chemical and physical character of the
groundwater; the rate of water circulation; the geomorphic history (upland/lowland, sea level changes,
etc.); and the subsoil cover. One of the consequences of karstification is the development of an
uneven distribution of permeability which results from the enlargement of certain fissures at the
expense of others and the concentration of water flow into these high permeability zones.

The Rkd classification of the bedrock aquifer represents those aquifers where flow is more diffuse with
higher storage potential. These aquifers frequently have caves and large springs associated with them
but the springs have more regular flow associated with them.

4.2 Characteristics and Properties of the Curragh Gravel Aquifer

The lateral variability of the aquifer substrates makes it difficult to quantify the aquifer properties.
Aquifer mapping carried out by the GSI (Wright, 1988) and Glanville (1997) indicated that hydraulic
conductivities in the western portion of the aquifer are lower than in the main body of the aquifer.
Dewatering volumes encountered in the road cuttings appeared to support this, as volumes increased
in the east of the cutting (Misstear et al., 2008).

Pumping tests carried out by K.T. Cullen & Co. Ltd (referenced in Langford, 2011 but not available at
the time of compiling this assessment), to the southwest of Kildare Town indicated a transmissivity of
650 m%day where the aquifer was between 20 to 30 metres thick. This suggests permeabilities of
between 22 to 33 m/d for the aquifer. Pumping tests carried out along the road cutting by Advanced
Geotechnics Ltd., (AGL) indicated lower permeabilities of 5 to 21 m/d. However, test conditions were
not ideal, and no account was taken for partial penetration effects (Misstear et al., 2008a).

4.3 Characteristics of Pollardstown Fen

Pollardstown Fen is situated on the northern margin of the Curragh of Kildare, approximately 3km west
north-west of Newbridge and 4.5 km northeast of Kildare town. It lies in a shallow depression, running
in a north-west/south-east direction. About 40 springs provide a continuous supply of water to the Fen,
rising chiefly at its margins, along distinct seepage areas of mineral ground above the Fen level. The
continual inflow of calcium-rich water from the south of the Fen, primarily from the Curragh, and from
the limestone ground to the north, creates waterlogged conditions which lead to peat formation. There
are layers of calcareous marl in this peat, reflecting inundation by calcium-rich water. This peat-marl
deposit reaches some 6 m at its deepest point and is underlain by clay.

Pollardstown Fen is unusual in Ireland as it is an extensive area of primary and secondary Fen peat,
lacking scrub vegetation on its surface. The vegetation is quite varied and species-rich with numerous
well-defined plant communities and several rare or scarce floral species. Species and communities
characteristic of more nutrient-rich conditions occur on the Fen margins where the water first emerges
from the ground, while the central Fen area is dominated by more uniform and less nutrient-
demanding vegetation types. Damp pastures occur on wet mineral soils and partly-drained peats on
the Fen margins, which are reasonably species-rich, with particularly good displays of orchids in some
areas.

The Fen has ornithological importance for both breeding and wintering birds. An area of reclaimed
land was re-flooded in 1983 and has now reverted to open water, swamp and regenerating Fen. Since
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the re-flooding of the Fen and the development of the shallow lake, wintering waterfowl have been
attracted in increased numbers.

Otter and Brook Lamprey (Lampetra planeri), two species listed in Annex Il of the EU Habitats
Directive, occur at Pollardstown. Various groups of the invertebrate fauna have been studied and the
system has been shown to support a true Fen fauna. The species complexes represented are often
rare in Ireland, with the sub-aquatic organisms particularly well represented. A number of
internationally important invertebrates (mostly Order Diptera, i.e. two-winged flies) have been recorded
from the site. Of particular conservation importance, however, is the occurrence of all three of the
Whorl Snails (Vertigo spp.) that are listed on Annex Il of the EU Habitats Directive. Pollardstown is the
only known site in Ireland (or Europe) to support all three species (Vertigo geyeri, V. angustior, V.
moulinsiana) (NPWS, 2003).

The full NPWS Site Synopsis for Pollardstown Fen SAC is provided in Appendix A.

There are a number of drains cross cutting the Fen which discharge to the Milltown feeder. The
Milltown Feeder joins the Grand Canal near Robertstown Co. Kildare, and it is the main source of
water for the canal. Daly (1981) estimated that approximately 25,000 m?® per day was discharging
through the Milltown feeder from the Fen. Approximately 92% of the discharge from the Fen emanates
from the southern part of the catchment, while the remaining 8% is sourced from the smaller northern
portion of the catchment, the spring at the public entrance to the Fen and direct precipitation
(Kuczynska, 2008).

A schematic catchment map of the Curragh aquifer was historically prepared by Dr. Les Brown, which
indicates groundwater flow direction and is presented in Figure 4.2 below. This map was prepared
based on topography only and not on any groundwater hydraulic pressure records.

Loyen

/| &  Pollardastown Fan

h o
L Miinown Feader

Caichment In
! Mhiliown Siream

Surface area

S-ou.rce (Dr. LesmB.rown, 2008b)
Figure 4.2 Groundwater Flow Direction from Curragh Aquifer to Pollardstown Fen
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4.4 Pollardstown Fen GWBs

As is evident from the above, groundwater was interpreted to discharge to Pollardstown Fen in the
north, while in the south groundwater discharges via a number of springs (including those in the
Japanese Gardens) and provides baseflow to the Tully River (a tributary of the River Barrow). To the
east of the aquifer, groundwater provides baseflow to the River Liffey. A groundwater divide located
northeast of Kildare town is clearly evident.

4.5 Aquifer Vulnerability

Aquifer vulnerability is largely dependent on overburden thickness and the inherent permeability of the
bedrock. If bedrock is near or exposed at the surface the groundwater classification will be extreme. A
detailed description of the groundwater vulnerability categories can be found in the Groundwater
Protection Schemes document (DELG/EPA/GSI, 1999) and in the draft GSI Guidelines for
Assessment and Mapping of Groundwater Vulnerability to Contamination (Fitzsimons et al, 2003). A
regional groundwater vulnerability map can be viewed online (http://www.gsi.ie/Mapping).

According to the GSI the classification for the site is High (H) based on depths to bedrock and
permeability of the overburden.

4.6 Groundwater WFD Status

Work completed for the Water Framework Directive has assigned ‘Status’ to surface waters and
groundwater (www.EPA.ie - watermaps). The Water Framework Directive Status of the Curragh GWB,
which is linked to Pollardstown Fen SAC, is rated as “Good” for 2016 — 2021.

In terms of groundwater body classification for the WFD, a separate groundwater body has been
delineated within the Curragh GWB for Pollardstown Fen, as shown in Figure 4.1. The WFD status
currently for the Pollardstown Fen is classified as “Good status”.

The regionally important aquifer that underlies the Pollardstown Fen GWB is a Karstified (Diffuse)
aquifer: the Bagenalstown Upper Aquifer and it has an overall GW_Status of “good”.

Groundwater quality and quantity must be protected in their own right under the requirements of the
WFD (2000/60/EC). The Groundwater Directive (80/68/EEC) and the WFD are the relevant pieces of
EU legislation relating specifically to groundwater. The current standards related to groundwater in
Irish legislation are the environmental quality standards set for Schedule 1 and Schedule 2 substances
in the water pollution regulations (S.I. 271 of 1992) and the Groundwater Regulations 2010 (source:
EPA Website).

4.7 Local Groundwater Usage and Source Protection Area

There are no source protection areas mapped within 3km of the site. Two public water supply (PWS)
schemes are mapped by the GSI as follows (Figure 4.3):

e Curragh Camp PWS - Area of 0.13 km? — (Code IE_SE_G_133) — located within the Curragh
Gavel West GWB — Ruanbeg Residential Development site is located approximately 3.4 km
northwest of the outer extent of the closest Inner Protection Zone (IPZ) of the supply.

e Monasterevin/Rathangan PWS — Area of 2.92 km? — Code (IE_SE_G_153) — located within
the Bagenalstown Upper GWB — Ruanbeg Residential Development is located approximately
4.2 km southeast of outer extent of the Outer Protection Zone (OPZ) and greater than 6 km
southeast of the closest part of the IPZ of the supply.

The GSI online map does not identify any significant or notable abstraction wells within 1 km of the
proposed development. All 11 no. GSI wells mapped within 1 km are summarised below in Table 4.1.
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Debth Distance
GSI Name Well Drill of I-Fl)ole Depth to to Yield Source
Type Date rock (m) | subject (m3/d) Use
(m) .
site (km)
2621SWW137 | Borehole | 1980 56.6 48.8 0.77 Unknown | Unknown
2621SWW240 | Borehole | 1899 22.4 Unknown 0.83 Unknown | Unknown
2621SWW241 | Dug well | 1899 14.8 Unknown 0.73 Unknown | Unknown
2621SWW194 | Unknown | 1899 13.5 Unknown 0.96 Unknown | Unknown
2621SWW193 | Unknown | 1899 21 19.5 0.89 Unknown | Unknown
2621SWW243 | Borehole | 1899 13.4 Unknown 0.84 Unknown | Unknown
2621SWW242 | Dug well | 1899 11.4 Unknown 0.84 Unknown | Unknown
2621SWW116 | Borehole | 1899 30.5 Unknown 0.81 Unknown -
2621SWW244 | Dug well | 1899 5.8 Unknown 0.46 Unknown | Unknown
2621SWW245 | Borehole | 1899 16.2 Unknown 0.42 Unknown | Unknown
2621SWW246 | Dug well | 1899 4 Unknown 0.31 Unknown | Unknown
2621SWW195 | Borehole | 1998 15 Unknown 0.33 Unknown Other
2621SWW167 | Borehole | 1992 13.5 Unknown 0.54 Unknown | Unknown
2621SWW165 | Borehole | 1992 13.5 Unknown 0.57 2,964 Unknown
2621SWW168 | Borehole | 1992 10 Unknown 0.61 Unknown | Unknown
2621SWW169 | Borehole | 1992 11.6 Unknown 0.61 Unknown | Unknown
2621SWW196 | Borehole | 1998 18.6 Other 0.9 Unknown Other
2621SWW111 | Unknown | 1899 13.4 Unknown 0.54 Unknown -
Table 4.1 Mapped Groundwater wells within 1 km
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Figure 4.3 Mapped Source Protection Zones

4.8 Recharge Rainfall

This GWB is recharged from rainwater percolating through the topsoil and unsaturated sand and
gravel deposits. Surface runoff from such gravel aquifers is considered to be low, not more than 20%
of effective rainfall. Less permeable layers in the deposit, even if thin, can create perched water tables
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and prevent recharge of the true water table. Where the water table lies below the local river network it
is likely that some stream water may pass into the aquifer. This will be most likely be in higher
elevations where a river flows onto the aquifer from where it has previously been flowing over
impermeable subsoil or bedrock.

The Effective Rainfall (ER) for the site is 491 mm per year according to the GSI.

4.9 Groundwater Levels, Flow Directions and Gradients

The Curragh gravel aquifer has relatively large intergranular primary porosity allowing for increased
waterflow. However the aquifer is reportedly unconfined across most of the GWB. Groundwater
gradients are estimated from the water table contours produced by Wright (1988) and White Young
Green (2002) to be in the order of 0.002.

The Mid-Kildare aquifer is a feeder for the Grand Canal and is an important source of baseflow for the
streams and rivers. This is supported by the estimated flow from the aquifer to the Milltown Feeder at
Pollardstown Fen of approximately 25,000 ms/day (Daly, D. 1981). It is also supported by high specific
dry weather flow for the Tully Stream which is calculated as 3.9 I/sec/km? (figures in excess of 2
I/'sec/km? are considered to indicate significant baseflow). The aquifer provides baseflow for the major
river catchments in Kildare, namely the Liffey, the Barrow and the Boyne. Pollardstown Fen, an
important Natural Heritage Site, also derives its water from the aquifer.

Regional groundwater flow directions estimated by Wright (1988) and Misstear (2008b) is outlined in
Figure 4.2. However, subsequent detailed groundwater level mapping was undertaken by Mr. Richard
Langford in 2011 in conjunction with Trinity College, Dublin.

Groundwater monitoring was undertaken by Langford, 2011 at a local scale for intensive monitoring of
water levels at the Fen margin, and at a regional scale for intensive monitoring of the groundwater flow
regime across the Curragh Aquifer. The groundwater monitoring network (27 no. monitoring boreholes
in total) were set up previously by WYG and Kildare County Council as part of the monitoring
programme established during the construction of the Kildare town by-pass. Monthly groundwater
levels were recorded manually from June 2010 to July 2011. Historical groundwater head data from
1997 to 2008 was also assessed by Langford, 2011.

The assessment, which is considered to be more accurate than Figure 4.2 as it is based on actual
groundwater heads within numerous monitoring wells across a significant area, confirms that regional
groundwater flow direction to the south of Pollardstown Fen to be generally in a northeasterly direction
towards the Fen. However a groundwater divide was confirmed and mapped to the northeast of
Kildare town. South of this divide, groundwater was interpreted to flow in a southwesterly direction
across Kildare town. The proposed residential development site is located southwest of this divide and
therefore groundwater is interpreted to flow locally in a southwesterly direction across the site and not
towards Pollardstown Fen.

The monitoring borehole locations utilised by Langford, 2011 are presented in Figure 4.4 and Figure
4.6 with a cross section of the aquifer and interpreted ground flow directions provided in Figure 4.5 and
Figure 4.6.

In addition, the catchment of Pollardstown Fen was reassessed by Langford, 2011, and the proposed
site was confirmed to be located southwest of the catchment boundary (Figure 4.6).
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Figure 4.4 Transect through Curragh Aquifer & Pollardstown Fen
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Figure 4.6 Regional Interpreted Groundwater Contours and Fen Catchment

410 Hydrology

The maijority of the site is located in the South Eastern River Basin District (SERBD) in the Barrow
catchments (Code: IE14_01) (www.epa.ie).

There are no mapped streams/rivers in the vicinity of the site. The Cloncumber Stream that flow into
the Slate River in a northeasterly direction is location approximately 5km northeast of the site to the
northeast of Pollardstown Fen. The Tully stream, located 2.5 km to the south of the site, flows in a
southwesterly direction an ultimately into the River Barrow.

These surface water features are not considered at risk from the proposed development.
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5 DESIGNATED PROTECTED AREAS

The nearest site designated for nature conservation is the Curragh proposed Natural Heritage Area
(PNHA), (site code 000392) approximately 0.5km to the northeast the site. The Grand Canal pNHA
(002104) is 5km to the northwest.

The nearest Special Areas of Conservation (SAC), are Pollardstown Fen SAC (000396), approx.
3.8km to the northeast, the River Barrow and River Nore SAC (002162), approx. 11.8km to the west
and Mouds Bog SAC (002331), approx. 6.5km to the northeast. Ballynafagh Lake SAC (001387) and
Ballynafagh Bog SAC (000391) are approx. 14.5km to the northeast.

A number (7 no.) of proposed Natural Heritage Areas (pNHAs) within 15 km of the proposed
development are summarised in Table 5.18. The locations of designated sites are shown in Figure 5.1
below. No Natural Heritage Areas occur within 15 km of the proposed development.
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Figure 5.1 Designated Sites Map
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6 PROPOSED DEVELOPMENT

The proposed development will consist of a Large-scale Residential Development of 285 no. units.
The development will include one, two, three and four bed units in the form of two storey detached,
semi-detached / terraced houses, along with 3 no. three storey duplexes/apartments blocks and a
single storey age friendly accommodation block. The development also includes a creche along with
associated car parking, bicycle parking, landscaping, and open spaces. Vehicular and pedestrian
access will be provided from the Dublin Road (R445) and via Ruanbeg Avenue. Additional pedestrian
access will be provided via Ruanbeg Park. All other site works including boundary treatments and site
services to facilitate development.

The proposed drainage system for the site incorporates a surface and foul sewer system. The
proposed surface water and foul water drainage pipes align with the overlying road network and
services the residential dwellings as well as the sheltered accommodation and creche areas — refer to
Punch Consulting drainage drawings for the proposed development.

Initial runoff from all areas is to be directed to dedicated SuDS measures such as:

a. Bioretention areas
b. Green Roofs
c. Permeable Pavements

e. Pond Areas

Overflows from these areas will be directed to overflow gullies within or adjacent to the treatment area,
draining below ground drainage and then to the infiltration attenuation tank.

The infiltration tanks are designed for 1 in 100-year storm (plus 30% climate change and 10% urban
creep). Please refer to PUNCH Documentation for design details (see Section 8).

B
p by ;}3“'"“'-‘.;:*-
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Figure 6.1 Proposed Ruanbeg Development
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7 SITE INVESTIGATION

Three (3 no.) phases of site investigation activities were undertaken across the site between 2022 and
2023. Phases 1 and 2 were completed by Causeway GeoTech Ltd and Phase 3 completed by Ground
Check Ltd. All investigation activities are summarised below and all investigation locations are present
in Figures 7.1 and 7.2. The site investigation reports are provided in Appendix B.

7.1 Causeway Geotech Subsurface Investigation (2022 - 2023)

Causeway Geotech Ltd undertook a ground investigation across the entire footprint of the proposed
residential development site in two phases in 2022. The works in total comprised the following:

e 7 no. light cable percussion boreholes;
¢ 3 no. Rotary boreholes;

e 10 no. trial pits;

e 10 no. infiltration tests within trial pits;
¢ 10 no. standpipe installations; and,

¢ Installation of automatic groundwater data loggers monitoring over a period of 6 months.

A series of geotechnical laboratory tests were also completed on designated trail pit and borehole soil
samples. The locations of the intrusive investigation site are presented in Figure 7.1. Copies of all
investigation activities are provided in Appendix B.

7.2 Ground Check Additional Investigation

Ground Check Limited subsequenlty undertook additional site investigation at the site in August 2023.
The works comprised the following:

e 4 no. light cable percussive boreholes with standpipe installations and hydraulic conducitivity
testing;
e 4 no. trial pits with BRE365 infiltration tests; and,

e Additional automatic groundwater level monitoring with data loggers.
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KEY:
@ Borehole (Phase One)

M Trial Pit (Phase One)
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Figure 7.1 Intrusive Investigation Locations
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Figure 7.2 Intrusive Investigation Locations — Phase 3
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7.2.1 Borehole and Trial Pits

Boreholes were drilled and installed both within the shallow overburden and the deeper Sand and
Gravels of the Curragh Sand & Gravel aquifer. The shallow wells were drilled using percussive Shell &
Auger drilling techniques and the deeper boreholes drilled using air rotary drilling techniques. In
addition, trial pits were excavated across the site with a particular focus on the proposed infiltration
areas.

A total of 11 no. boreholes/shallow monitoring wells were installed within the upper 7.7 metres of
overburden and 3 no. boreholes/monitoring wells installed within the deeper gravels of the Curragh
Gravel aquifer.

A total of 14 no. trial pits were excavated within the upper 4.5 metres of overburden.

Total Response Response Water

BH Label Depth Zone Zonep(mOD) strike

(mbgl) (mbgl) (mbgl)

P-BHO1 15.0 11.0-15.0 83.07 — 79.07 7.9

P-BH02 15.0 12.0-15.0 85.41 — 82.41 11.5

P-BHO3 15.0 12.0-15.0 83.99 — 80.99 10.3
BHO1 5.0 25-35 92.95-91.95 -
BH02 6.0 5.0-6.0 92.81 — 91.81 -
BHO3 3.6 20-3.6 91.71-90.11 -
BHO04 3.0 1.5-3.0 94.5-93.0 -
BHO05 5.0 35-5.0 91.29 — 89.79 -
BHO06 4.7 1.5-35 93.22 - 91.22 -
BHO7 5.0 25-5.0 90.93 —88.43 -
BH101 4.0 20-4.0 91.46 — 89.46 -
BH102 7.5 3.0-75 91.04 — 86.54 -
BH103 7.0 3.0-7.0 91.34 — 87.34 -
BH104 3.2 0.5-3.2 97.64 — 94.94 -

Table 7.1 Summary of Borehole Installations

A summary of the ground conditions and hydrogeological conditions encountered is outlined below:

e Topsoil, approximately 200 — 300mm in thickness over a widespread deposit of typical boulder
clay comprising gravelly clay with a sand and a silty sandy gravel component. This boulder
clay was recorded at depths across the site ranging between 0.2 and 5.0 mbgl across the site.
The thickness of this deposit generally ranges between 1 and 2 metres in the northwestern
and northern regions of the site (i.e. boreholes BHO1 and BH02) at thicknesses up to 4.5
metres.

e The boulder clays are underlain by fluvioglacial deposits of predominately medium dense silty
sands and gravels with interlayered firm to stiff sandy gravelly clay/silt lenses. These deposits
range between 5.4 and 7.9 metres in thickness, however the base horizon is considered
gradational and is not sharply defined. The upper horizons of these fluvioglacial deposits are
generally described as a sandy gravelly clay or clayey/silty sandy gravel. The lower horizon is
characterised as a similar material with a notably reducing fines content with depth.

o Dense gravels are present at depths ranging between 10.7 and 11.5 mbgl in PBHO1 and
PBHO2 respectively and encountered at much shallower depths within PBHO3 between 2.3
and 13.1 mbgl. Generally the upper sections of the main dense gravel unit have an increased
sand content with the material becoming dense clean gravels with depth.

e The thickness of the gravels is unknown from site investigations; however it is considered to
be in the region of 30.0 - 40.0m. Depth of bedrock has not been confirmed to date at the site
at depths up to 15 mbgl.
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e Groundwater was not encountered during the trial pitting or borehole drilling activities hole
between 0.0 and 7.9 mbgl (i.e. 97.64 mOD and 87.49 mOD).

e Strong water strikes were recorded in the deeper rotary boreholes ranging between 10.3 and
11.5 mbgl (i.e. 85.91 mOD and 85.69 mOD). These strikes correlate with the very dense
gravels which were deemed representative of the underlying Curragh Sand and Gravel
aquifer. No water strikes were recorded during the drilling of the Shell & Auger boreholes due
to the addition of water during drilling.

A schematic representation of ground conditions encountered is presented in Figures 8.2, 8.3 and 8.4.

7.2.2

Infiltration Testing

Infiltration testing was completed within a number of trial pit investigation locations to determine the
infiltration rate of the shallow subsurface across the site.

A summary of the infiltration test results within the trial pits are outlined below in Table 7.2.

... Depth of . . . .
Investlg_atlon test Infiltration rate, Trial Pit L_og. Strata Infiltration Area
Location Description
(mbgl) d (m/sec)
Light greyish brown sandy
PTPO1 3.4 Very low silty GRAVEL Area A
Light brown/grey gravelly
PTPO2 3.1 Very low clayey SAND Area A
Light brownish grey
PTPO3 4.4 Very low gravelly clayey SAND
PTPO04 test 2 3.8 5.19x 105 m/s Grey sandy silty GRAVEL Area B
! Brownish grey SAND and
5
PTPO5 3.8 1.61 x 10° m/s GRAVEL Area C
TPO3 2.7 Very low Gravelly clayey SAND Area A
TPO4 2.25 3.39x 105 m/s Gravelly clayey SAND
TPO5 2.7 3.77 x 105 m/s Gravelly clayey SAND Area B
TPO05
(repeated due 5 Clayey very gravelly fine
to pit 23 6.08 x 10° m/s to coarse SAND Area B
collapse)
TPO6 2.75 1.17 x 10°m/s Gravelly clayey SAND
TPO7 3.3 Very low Stiff sandy gravelly CLAY Area C
TP101 4.4 2.25x 107 m/s Firm to stiff, becoming
stiff, light grey, gravelly
TP102 4.5 1.07 x 10" m/s sandy, CLAY/SILT
containing cobbles and
TP103 4.5 8.51x108m/s | occasional boulders.
Grey, silty, gravelly, fine
TP104 3.8 223x102mjs |0 coarse SAND with Area B
bands of greyish brown,
very sandy, clayey silt.
Table 7.2 Summary of Infiltration Testing
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7.2.3 Hydraulic Conductivity Testing

A series of variable head permeability tests were conducted within all monitoring wells across the site
to determine permeabilities within the overburden strata.

R Permeability
BH ID zone K (mls) ’ Strata Description
(mbgl)
! Greyish brown gravelly slightly
- 6
BHO1 2535 6.28x10 silty fine to coarse SAND.
y Brown slightly silty very gravelly
- 5
BHO2 5.0-6.0 1.22x10 fine to coarse SAND.
. Brownish grey gravelly slightly
- 7
BHO03 2.0-3.6 6.24 x 10 clayey fine to coarse SAND. Area A
BHO04 1.5-3.0 4.06 x 106 Sandy GRAVEL
! Slightly clayey/silty sandy
- 6
BHO05 3.5-5.0 9.56 x 10 GRAVEL
! Slightly clayey/silty sandy
- 6
BHO06 1.5-3.5 4.21x 10 GRAVEL
: Slightly clayey/silty sandy
- 7
BHO7 2.5-5.0 5.79x10 GRAVEL
Highly
PBHO1 | 11.0-15.0 permeable Dense GRAVEL Area A
PBHO2 | 12.0-15.0 p;&?;;ﬁle Dense GRAVEL Area B
PBHO3 | 12.0-15.0 p;&?{;‘;ﬁle Dense GRAVEL Area C
Slightly silty, gravelly, fine to
BH101 | 2.0-40 5.85x 106 | coarse SAND and very stiff,
| | ’ gravelly, slightly sandy,
CLAY/SILT.
Slightly silty, very sandy, fine to
BH102 | 3.0—-5.07 102 x 105 | coarse GRAVEL and occasional
' ' ’ bands of brown, gravelly, sandy,
clayey silt.
Although Area A
reported as -
4.45 x 104 Firm to stiff, gravelly, slightly
m/s, sandy, fissured, clayey SILT with
_ permeability | low cobble content and silty, very
BH103 | 3.0-6.9 at depths gravelly, fine to coarse SAND
below 3.33 | with low to medium cobble
mbgl were content.
recorded as
very low.
BH104 05-3.2 4.76 x 10 Gravelly sandy, clayey SILT. Area B
Table 7.3 Variable head permeability testing

Hydraulic conductivity of the site is mainly characterised into two main horizons. The upper overburden
(ranging in depth between 0.0 and 10.0 mbgl) comprised clayey/silty sandy gravels, clayey/silty sands,
sandy gravelly clays and dense sandy gravels. The lower horizons (generally ranging >7.9 mbgl)
comprised dense to very dense gravels.

Permeability testing results within the upper horizons recorded highly variable permeabilities from very
low (i.e. 8.51 x 10 m/s) to moderate/high permeability (i.e. ranging between 2.23 x 102 m/s and 5.19
x 105 m/s). The highest permeability recorded was in TP104 located in the upper 3.8 metres
underlying Attenuation Tank B.
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Permeability test results within the lower gravels recorded highly permeable conditions. It is noted that
a thick clay deposit was recorded in the northeastern region of the site to circa 10.0mbgl (i.e. location
BH1).

The infiltration and permeability test results indicate reduced infiltration in the area of the proposed
Infiltration tank A with increased infiltration conditions in the areas of proposed Infiltration Tanks B and
C.

7.2.4 Groundwater Level Monitoring

Groundwater level monitoring was undertaken within all shallow and deeper groundwater monitoring
wells across the site between the 19" September 2022 and the 4t April 2023 and again between the
16™ August 2023 and 25" August 2023 representing a period of over 7 months.

Groundwater levels were monitored using both automated groundwater level dataloggers and manual
dipping.

The automated dataloggers were initially installed within wells BH0O1-BHO7 on the 16" September for
a period of 4 months i.e. until the 9t January 2023. All wells with the exception of BHO7 were recorded
as continually dry throughout this period. The dataloggers, from selected consistently dry shallow
wells, were transferred to the deeper monitoring wells for further on-going monitoring until the 4t April
2023 (i.e. 3 months). Weekly manual monitoring of the dry shallow wells continued to confirm
consistently dry conditions over time within wells BHO1 to BHOG.

It is noted that a small quantity of water (was reported by Causeway Geotec on the 12t January 2023
in shallow wells BHO1 and BHO3 (see Appendix A, Report No. 22-1436, Table 6). The detections
represented approximately 100 mm and 250 mm of water at the base of each well respectively. On
review, and in consultation with the Sl Contractor, it was deemed more likely that these detections
were due to a damaged well head at each location with rainfall the most likely source. In addition, dry
conditions in these wells were subsequently recorded by a BREL hydrogeologist on the following day
i.e. 13" January 2023 and subsequently on a weekly basis between January and April 2023,
Therefore, the levels reported in Table 6 are not deemed to be representative of a shallow
groundwater body at the site. This interpretation was further confirmed by both the continuous and
manual water level monitoring in shallow wells BHO1 to BH06 between the 13t January 2023 and 17t
August 2023.

The resulting groundwater levels recorded in monitoring wells where groundwater was recorded are
summarised in Table 7.4 and outlined in Figure 7.3. A summary of the recorded groundwater levels is
outlined below:

o All shallow groundwater monitoring wells were recorded as dry throughout the 4 months of
data logger monitoring and subsequent 4 months of manual groundwater level monitoring with
the exception of BHO7 and BH102. Groundwater was recorded at levels ranging between 3.73
and 4.83 mbgl respectively (i.e. between 88.97 and 87.83 mOD) within these wells. Well BHO7
is located in the lowest region of the site.

e Groundwater levels recorded within the deeper gravel monitoring wells were recorded at levels
ranging between 5.18 and 8.95 mbgl (i.e. between 88.89 - 88.83mOD).

e Rainfall data was sourced from the closest Met Eireann station with up-to-date rainfall data i.e.
Mullingar Met Station for the monitoring period (Figure 7.2).

e A number of spikes in groundwater levels were recorded within BHO7 over time. The spike
recorded on the 12th January 2023 is attributed to falling head testing undertaken within this
well. The previous spikes in levels are attributed to notable rainfall events that occurred
immediately prior to these records. The highest groundwater levels were recorded on the 12t
August 2023 following unusually wet month. Groundwater levels start to reduce from the 8%
August 2023 with notably drier climatic conditions recorded.
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Monitoring Well Max Water Max Water Min Water Min Water
ID Level (mbgl) Level (mOD) Level (mbgl) | Level(mOD)

BHO7 3.73 88.97 4.83 87.83

P-BHO1 5.18 88.89 5.65 88.41

P-BH02 8.57 88.83 8.95 88.45

P-BHO3 7.25 88.74 7.64 88.34

Table 7.4 Maximum and Minimum Recorded Groundwater Levels
Date of Water | g4 BH02 BH03 BH04 BHO5 BH06
Level Monitoring
13/1/2023 DRY DRY DRY DRY DRY DRY
20/1/2023 DRY DRY DRY DRY DRY DRY
27/1/2023 DRY DRY DRY DRY DRY DRY
10/2/2023 DRY DRY DRY DRY DRY DRY
17/2/2023 DRY DRY DRY DRY DRY DRY
23/2/2023 DRY DRY DRY DRY DRY DRY
3/3/2023 DRY DRY DRY DRY DRY DRY
10/3/2023 DRY DRY DRY DRY DRY DRY
15/3/2023 DRY DRY DRY DRY DRY DRY
24/3/2023 DRY DRY DRY DRY DRY DRY
31/3/2023 DRY DRY DRY DRY DRY DRY
7/4/2023 DRY DRY DRY DRY DRY DRY
14/4/2023 DRY DRY DRY DRY DRY DRY
21/4/2023 DRY DRY DRY DRY DRY DRY
Table 7.5 Manual Water Level Monitoring in wells BH01 to BH06
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7.2.5 Groundwater Flow & Conditions

Interpretation of groundwater levels recorded over time in conjunction with both the trial pit and
borehole logs is outlined below:

Groundwater flow within the deeper dense gravel body is interpreted to be consistently flowing
in a south to southwesterly direction across the site i.e. in the opposite direction to
Pollardstown Fen (Figure 7.4). This interpretation is based on the triangulation of groundwater
levels across the site with groundwater flowing from areas of elevated groundwater to lower
groundwater levels. The lowest groundwater levels were recorded in the southern region of
the site. More recent groundwater levels recorded in August 2023 interpreted a groundwater
flow direction to the south. Both interpreted flow directions over time are consistent with the
regional groundwater flow pattern mapped by Trinity College and previous studies referenced
in Section 4.9. Groundwater flow recorded on the 31st January 2023 is presented in Figure 7.4
and on 19" August 2023 presented in Figure 7.5. Both are consistent with interpreted
groundwater flow direction during the period when groundwater levels were considered to be
at their most elevated.

Groundwater within shallow monitoring wells BHO7 and BH102 are considered to be
hydraulically connected with the deeper gavel aquifer with groundwater flowing as a single
hydraulic unit across the site. No perched shallow groundwater body has been identified
underlying the site.

Groundwater is interpreted to be flowing under unconfined conditions across the site (Figure
7.4).

Groundwater levels recorded within BHO7 suggest that the levels are responsive to rainfall
events with water level increases correlating to notable particular rainfall events identified. As
mentioned previously, the notable spike recorded in BHO7 in January 2023 is attributed to a
falling head test undertaken on this day.

Groundwater level differences across the site are not considered to be significant with
relatively low gradients recorded between 0.001 and 0.005 between September 2023 and
April 2023 with lower gradients recorded in July and August 2023.

The highest recorded groundwater level was recorded within well BHO7 (i.e. 88.97 mOD) in
the southeastern region of the site at a depth of 3.73 mbgl.

The highest recorded groundwater levels underlying the 3 no. proposed Infiltration Tanks A, B
and C was 88.89 mOD, 88.83 mOD and 88.74 mOD respectively. The inverts of the proposed
3 no. Attenuation / Infiltration Tanks are 90.3 mOD (Infiltration Tank A), 93.18 mOD (Infiltration
Tank B) and 90.0 mOD (Infiltration Tank C). Therefore the separation distance between each
Attenuation tank and the highest recorded groundwater level recorded in each area of the site
is consistently above the recommended 1 metre distance as outlined in the CIRIA SuDs
manual (C753).

Final

26



Ruanbeg Residential Development, Kildare Town Updated Hydrogeological Site Assessment

P-BH01 (88.61mOD)

P-BHO02
+[88.67mOD)

\

.

N
: BHO7
Legend : \ (88.35mOD)

. Boreholes/monitoring Well
(water Level mOD)

’ Groundwater Flow direction

.
! P-BH03 = °
== Groundwater Contours : - 4£88.57mOD)
(water level mOD) - N -

Site Boundary

Water Levels on the 31/01/2023 — E' \

Figure 7.4 Groundwater Flow Direction 315t January 2023

Final 27



Updated Hydrogeological Site Assessment

Ruanbeg Residential Development, Kildare Town

N
P-BHO01 (88.86mOD)

BHO7
(88.83mOD)

Legend
\ . ] :

Boreholes/monitoring Well
(water Level mOD)

@
a Groundwater Flow direction _.i : 3
ooy ! P-BHO3 —

o

-

-

" ~188.71m0OD)

Groundwater Contours

(water level mOD) < :

Site Bounda
b Water Levels on the 19/08/2023 o .":'-' 1
3 —1 -

Figure 7.5 Groundwater Flow Direction 19th August 2023

28

Final



Ruanbeg Residential Development, Kildare Town Updated Hydrogeological Site Assessment

8 PROPOSED DRAINAGE SYSTEM

The proposed drainage system for the site incorporates a surface and foul sewer system. The
proposed surface water and foul water drainage pipes align with the overlying road network and
services the residential dwellings as well as the age friendly accommodation and creche areas — refer
to Punch Consulting drainage drawings for the proposed development.

Initial runoff from all areas is to be directed to dedicated SuDS measures such as:

e Bioretention areas
e Green Roofs
e Permeable Pavements

e Pond Areas

Overflows from these areas will be directed to overflow gullies within or adjacent to the treatment area,
with overflow to road gully drainage and then to the infiltration attenuation tank.

A series of drainage design reports and drawings are provided by Punch Engineers as follows:
Engineering Reports

o 222143-PUNCH-XX-XX-RP-C-0007 Sustainable Urban Drainage Strategy Report
o 222143-PUNCH-XX-XX-RP-C-0003 Engineering Planning Report

Drainage layouts:

o 222143-PUNCH-XX-XX-DR-C-0100
o 222143-PUNCH-XX-XX-DR-C-0101
o 222143-PUNCH-XX-XX-DR-C-0102
e 222143-PUNCH-XX-XX-DR-C-0103
o 222143-PUNCH-XX-XX-DR-C-0104

Proposed surface water long sections.

o 222143-PUNCH-XX-XX-DR-C-0200
e 222143-PUNCH-XX-XX-DR-C-0201
e 222143-PUNCH-XX-XX-DR-C-0202
o 222143-PUNCH-XX-XX-DR-C-0203
o 222143-PUNCH-XX-XX-DR-C-0204
e 222143-PUNCH-XX-XX-DR-C-0205
o 222143-PUNCH-XX-XX-DR-C-0206
o 222143-PUNCH-XX-XX-DR-C-0207

Infiltration tank typical detail and bioretention detail

e 222143-PUNCH-XX-XX-DR-C-0500
e 222143-PUNCH-XX-XX-DR-C-0501

Pond/ wetland and attenuation tank detail drawings:
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o 222143-PUNCH-XX-XX-DR-C-510
o 222143-PUNCH-XX-XX-DR-C-511
o 222143-PUNCH-XX-XX-DR-C-512
o 222143-PUNCH-XX-XX-DR-C-513
o 222143-PUNCH-XX-XX-DR-C-514

SUDS plans

e 222143-PUNCH-XX-XX-DR-C-0150
o 222143-PUNCH-XX-XX-DR-C-0151
o 222143-PUNCH-XX-XX-DR-C-0152
e 222143-PUNCH-XX-XX-DR-C-0160

8.1 Attenuation & Infiltration Areas

A total of 3 no. infiltration areas have been proposed for the development at each attenuation tank
location A, B and C, located in the northwestern, central/southeast and southern regions of the site —
see Figure 8.1). The proposed design infiltration rate utilised in the drainage design for each location
was 1 x 10 m/s. In addition, all infiltration tanks are provided with petrol interceptors upstream prior to
infiltration.

TR

Attenuation Area C

Figure 8.1 Proposed Attenuation Areas
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8.1.1 Attenuation/Infiltration Area A

The invert of the proposed Attenuation Tank A is 90.3 mOD across an area of 2,500 m2. Permeability
testing of the shallow overburden in this area was found to be highly variable ranging from very low
permeability to locally low/moderate permeability- see Table 7.2 and Table 7.3.

To facilitate vertical infiltration from Tank A, it is proposed to excavate a small number of linear
trenches from the base of the proposed infiltration tank (1 metre in depth below the base of the tank
i.e. to 89.3 mOD), through the lower permeability subsoils, and into the deeper more permeable silty
sandy gravels at depth. These trenches will be located within the area of increased permeability
recorded at depth within the areas surrounding wells BH102 and PBHO1 and infilled with natural
gravelly sand similar in composition to the surrounding fluvioglacial sand and gravels of the area. The
trenches will enable the infiltration of storm water to greater depths thereby preventing any potential for
ponding and will facilitate the natural filtration of stormwater before it enters the underlying
groundwater.

Based on the highest groundwater level encountered in this area of the site (i.e. 88.89 mOD in well
PBHO1 — see Table 7.4), the minimum unsaturated zone between the base of the proposed tank and
groundwater is 1.41 metres. This is consistent with the recommended 1.0 metre separation as outlined
in the CIRIA SuDs manual (C753).

The proposed design infiltration rates utilised by Punch Engineers for the drainage system was 1x10-°
m/s.

8.1.2 Attenuation/Infiltration Area B

The invert of the proposed Attenuation Tank B is 92.0 mOD across an area of 500 m2. Permeability
testing of the shallow overburden in this area was found to be suitably permeable to facilitate the
infiltration of rainwater/runoff to ground. Ground conditions and associated infiltration testing within trial
pits PTP04 (5.19 x10-5 m/s), TP104 (2.23 x 102 m/s) and TP05 (3.77x10-5> m/s), all located within the
footprint of the proposed tank, recorded suitable permeability conditions to facilitate the discharge of
water from the tank.

Based on the highest groundwater levels recorded in this area of the site (i.e. 88.97 mOD within
PBHO02), this equates to an unsaturated zone of 3.03 metres between groundwater and the invert of
the proposed tank consistent with C753 recommendations.

The proposed design infiltration rates utilised by Punch Engineers for the drainage system was 1x10-%
m/s.

8.1.3 Attenuation/Infiltration Area C

The invert of the proposed Attenuation Tank C is 92.9 mOD across an area of 225 m2. Permeability
testing of the shallow overburden in this area was found to be suitably permeable to facilitate the
infiltration of rainwater/runoff to ground. Ground conditions and associated infiltration testing within trial
pits PTPO5 (1.61 x10°m/s), TP06 (1.16x10-° m/s), all located within the footprint of the proposed tank,
recorded suitable permeability conditions to facilitate the discharge of water from the tank.

Based on the highest groundwater levels recorded in this area of the site (i.e. 88.74 mOD within
PBHO03), this equates to an unsaturated zone of 4.16 metres between groundwater and the invert of
the proposed tank consistent with C753 recommendations.

The proposed design infiltration rates utilised by Punch Engineers for the drainage system was 1x10-°
m/s.
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9 PRELIMINARY CONCEPTUAL SITE MODEL

Source-Pathway Receptors linkages outlined below in Table 9.1. The SPR model is used to identify
the sources of potential contaminants, the environmental assets affected by such, and the pathways
by which contaminant soils/water and contaminants reaches those receptors. It is evolved as the
assessment proceeds and more information is acquired.

9.1 Preliminary S-P-R

The conceptual source-pathway-receptor model for the site was developed. The main potential
impacts associated with the proposed development to the hydrogeological environment relates to the
potential impact to groundwater quality underlying the site, the potential impact to downgradient
groundwater-dependant environmental receptors and the impact on reduced infiltration of rainwater to
groundwater.

Linkage Source Pathway Receptors
1 Groundwater Quality
2 Treated drainage | Vertical Percolation Water Ponding
water to Groundwater

3 Pollardstown Fen

4 Reduced recharge | Vertical Percolation Curragh Aquifer
to groundwater to Groundwater Pollardstown Fen

Figure 9.1 Preliminary Source-Pathway-Receptor

9.2 Assessment of Impacts

Based on the identified potential risk linkages associated with the proposed development, the level of
risk posed by each is considered to be low. Each linkage is discussed below.

No.1 Potential Impact of Treatment Surface Water Runoff/Drainage on Groundwater Quality

The proposed drainage system for the proposed development comprises the discharge of all roof
water and surface water runoff from roads and parking areas to ground utilising Sustainable Urban
Drainage Systems (SuDs). As discussed in Section 6.0, the proposed drainage system will comprise a
combination of

a. Bioretention areas

b. Green Roofs

c. Landscape Areas

d. Permeable Pavements
e. Pond Areas

f. Rainwater Butts

Overflows from these areas will be directed to overflow gullies within or adjacent to the treatment area,
with overflow to road gully drainage and then to the attenuation tank before infiltrating to ground.

The infiltration tanks are designed for 1 in 100-year storm (plus climate change). If the design capacity
for infiltration of the infiltration tanks are exceeded, water levels will rise and water will be conveyed via
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pipes through the tank and manholes to water storage areas above the tanks. This overflow water will
be drained by infiltration to the infiltration tank and evapotranspiration.

The main contaminants of concern to groundwater relating to the proposed housing development
primarily relates to suspended solids, heavy metals and hydrocarbons contaminated runoff generated
mainly from vehicles movements. The proposed Suds drainage system incorporates measures to filter
these contaminants generated to appropriate levels that will ensure the risk posed to the groundwater
body is low. These measures also include sediment silt/retaining measures and a minimum of 1 metre
of unsaturated depth of subsoil between the invert of the proposed Attenuation tanks and the highest
recorded groundwater level.

No.2 Potential Impact of Storm water runoff ponding due to reduced infiltration within
subsoils

The site investigation data indicates that the overburden has increased permeability to facilitate the
infiltration of stormwater in the vicinity of proposed Infiltration Tanks B and C. Reduced infiltration
conditions were identified immediately underlying the proposed Attenuation tank A in the central region
of the site. Access into the underlying, deeper more permeable horizons as part of the design of the
drainage system in this area will facilitate appropriate infiltration and ensure the potential risk of
ponding is low.

No. 3 Potential Impact of Pollutants to Groundwater then flowing to Pollardstown Fen

As detailed in point No. 1 above, no impact is anticipated from the proposed development on
groundwater quality. In the event of an unforeseeable event with groundwater quality being impacted,
e.g. leaking sewer, the site is considered to be downgradient of Pollardstown Fen with groundwater
flow determined to be flowing in a southwesterly direction i.e. in the opposite direction to Pollardstown
Fen. Therefore the risk posed to the fen is considered to be low.

No.4 Potential Impact of Reduce Recharge to the Curragh Aquifer

All rainfall will be directed on site to ground utilising Suds drainage measures thereby minimising any
impact on recharge levels to the underlying groundwater.
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10 CONCLUSIONS

1. BlueRock Environmental Ltd (BREL) was requested by MRP Oakland Limited
to undertake an updated Hydrogeological Site Assessment for a proposed residential
development at Ruanbeg, located to the east of Kildare Town, Co. Kildare. 285 no. units. The
development will include one, two, three and four bed units in the form of two storey detached,
semi-detached / terraced houses, along with 3 no. three storey duplexes/apartments blocks
and a single storey age friendly accommodation block. The development also includes a
creche along with associated car parking, bicycle parking, landscaping, and open spaces.

2. An initial Hydrogeological Assessment was issued for the site (Ref: BRE220014Rp01A02, 3
May 2023). This updated report was provided to incorporate additional site investigation
information collated in 2023, to clarify that over 7 months of groundwater level monitoring was
undertaken across the site in both shallow and deep monitoring wells and to address specific
queries as detailed in a Further Information (FI) request from Kildare County Council (KCC). It
also reconfirms the original hydrogeological report that ground conditions underlying
infiltration/attenuation tanks B and C are suitable for stormwater infiltration to ground and
some low level and localised drainage design alterations required in the vicinity of tank A.
There have been no significant alterations to the proposed drainage design in terms of
hydrogeology or groundwater since the previous Hydrogeological Assessment.

3. Additional site investigation and monitoring and amendments to the proposed drainage system
for the site were subsequently undertaken on receipt of a Further Information (FI) response
from Kildare County Council (KCC).

4. This updated Hydrogeological Assessment should be considered the most uptodate
conceptual understanding of the hydrogeological conditions underlying the site, and its
immediate environs, and supersedes all previous hydrogeological assessment
reports/monitoring data. It also considers the risk of the development on the
hydrogeological regime and any sensitive receptors with particular emphasis on Pollardstown
Fen Special Area of Conservation (SAC).

5. BREL undertook a detailed desk study review of the site and its general environs (including a
review of Pollardstown Fen and its hydrogeological environment), supervised the
hydrogeological investigation elements of the project, developed an interpretation of the
hydrogeological regime underlying the site and assessed the risk posed by the proposed
development to the hydrogeological environment.

6. The detailed site investigation and monitoring was initially undertaken by Causeway Geotech
Site Investigation contractors between August 2022 and April 2023 that involved the following
under the supervision of a BREL hydrogeologist:

7 no. light cable percussion boreholes;

3 no. Rotary boreholes;

10 no. trial pits;

10 no. infiltration tests within trial pits;

10 no. standpipe installations; and,

Installation of automatic groundwater data loggers monitoring over a period of 7
months.

~Po0TD

An additional site investigation was undertaken at the site by Ground Check Limited in August
2023. The works comprised the following:

a. 4 No. light cable percussive boreholes with standpipe installations and hydrualic
conducitivity testing

b. 4 no. trial pits with infiltration tests

c. Additional automatic groundwater level monitoring with data loggers.
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7. A summary of the ground conditions and hydrogeological conditions encountered is outlined

below:

a. Topsoil, approximately 200 — 300mm in thickness over a widespread deposit of typical
boulder clay comprising gravelly clay with a sand and a silty sandy gravel component.
This boulder clay was recorded at depths across the site ranging between 0.2 and 5.0
mbgl across the site. The thickness of this deposit generally ranges between 1 and 2
metres in the northwestern and northern regions of the site (i.e. boreholes BHO1 and
BHO02) at thicknesses up to 4.5 metres.

b. The boulder clays are underlain by fluvioglacial deposits of predominately medium
dense silty sands and gravels with interlayered firm to stiff sandy gravelly clay/silt
lenses. These deposits range between 5.4 and 7.9 metres in thickness, however the
base horizon is considered gradational and is not sharply defined. The upper horizons
of these fluvioglacial deposits are generally described as a sandy gravelly clay or
clayey/silty sandy gravel. The lower horizon is characterised as a similar material with
a notably reducing fines content with depth.

c. Dense gravels are present at depths ranging between 10.7 and 11.5 mbgl in PBHO1
and PBHO2 respectively and encountered at much shallower depths within PBHO03
between 2.3 and 13.1 mbgl. Generally the upper sections of the main dense gravel
unit have an increased sand content with the material becoming dense clean gravels
with depth.

d. The thickness of the gravels is unknown from site investigations; however it is
considered to be in the region of 30.0 - 40.0m. Depth of bedrock has not been
confirmed to date at the site at depths up to 15 mbgl.

Groundwater level monitoring was undertaken within all shallow and deeper groundwater
monitoring wells across the site between the 19" September 2022 and the 4" April 2023 and
again between the 16" August and 25t August 2023 representing a period of over 7 months.

Groundwater levels were monitored using both automated groundwater level dataloggers and
manual dipping. The automated dataloggers were initially installed within wells BHO1-BHO7 on
the 16t September for a period of 4 months i.e. until the 9t January 2023. All wells with the
exception of BHO7 were recorded as continually dry throughout this period. The dataloggers,
from selected consistently dry shallow wells, were transferred to the deeper monitoring wells
for further on-going monitoring until the 4% April 2023 (i.e. 3 months). Weekly manual
monitoring of the dry shallow wells continued to confirm consistently dry conditions over time
within wells BHO1 to BH06. Additional automated monitoring was undertaken between the 16"
and 25" August 2023.

10. A summary of the recorded groundwater levels is outlined below:

a. All shallow groundwater monitoring wells were recorded as dry throughout the 4
months of data logger monitoring and subsequent 4 months of manual groundwater
level monitoring with the exception of BHO7 and BH102. Groundwater was recorded at
levels ranging between 3.73 and 4.83 mbgl respectively (i.e. between 88.97 and 87.83
mOD) within these wells. Well BHO7 is located in the lowest region of the site.

b. Groundwater levels recorded within the deeper gravel monitoring wells were recorded
at levels ranging between 5.18 and 8.95 mbgl (i.e. between 88.89 - 88.83mQOD).

c. A number of spikes in groundwater levels were recorded within BHO7 over time. The
spike recorded on the 12th January 2023 is attributed to falling head testing
undertaken within this well. The previous spikes in levels are attributed to notable
rainfall events that occurred immediately prior to these records. The highest
groundwater levels were recorded on the 12t August 2023 following unusually wet
month. Groundwater levels start to reduce from the 8" August 2023 with notably drier
climatic conditions recorded.

d. Groundwater flow within the deeper dense gravel body is interpreted to be
consistently flowing in a south to southwesterly direction across the site i.e. in the
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1.

12.

13.

14.

opposite direction to Pollardstown Fen. The lowest groundwater levels were recorded
in the southern region of the site. More recent groundwater levels recorded in August
2023 interpreted a groundwater flow direction to the south. Both interpreted flow
directions over time are consistent with the regional groundwater flow pattern mapped
by Trinity College and previous studies referenced in Section 4.9.

e. Groundwater level differences across the site are not considered to be significant with
relatively low gradient recorded between 0.001 and 0.005 between September 2023
and April 2023 with lower gradients recorded in July and August 2023.

f.  Groundwater within shallow monitoring wells BHO7 and BH102 are considered to be
hydraulically connected with the deeper gavel aquifer with groundwater flowing as a
single hydraulic unit across the site. No perched shallow groundwater body has been
identified underlying the site. Groundwater is interpreted to be flowing under
unconfined conditions across the site (Figure 7.4).

g. The highest recorded groundwater levels underlying the 3 no. proposed Infiltration
Tanks A, B and C was 88.89 mOD, 88.83 mOD and 88.74 mOD respectively. The
inverts of the proposed 3 no. Attenuation / Infiltration Tanks are 90.3 mOD (Infiltration
Tank A), 93.18 mOD (Infiltration Tank B) and 90.0 mOD (Infiltration Tank C).
Therefore the separation distance between each Attenuation tank and the highest
recorded groundwater level recorded in each area of the site is consistently above the
recommended 1 metre distance as outlined in the CIRIA SuDs manual (C753).

Permeability testing results within the upper horizons recorded highly variable permeabilities
from very low (i.e. 8.51 x 108 m/s) to moderate/high permeability (i.e. ranging between 2.23 x
102 m/s and 5.19 x 105 m/s). The highest permeability recorded was in TP104 located in the
upper 3.8 metres underlying Attenuation Tank B. Permeability test results within the lower
gravels recorded highly permeable conditions. It is noted that a thick clay deposit was
recorded in the northeastern region of the site to circa 10.0mbgl (i.e. location BH1). The
infiltration and permeability test results indicate reduced infiltration in the area of the proposed
Infiltration tank A with increased infiltration conditions in the areas of proposed Infiltration
Tanks B and C.

A conceptual source-pathway-receptor model for the site was developed. The main potential
impacts associated with the proposed development to the hydrogeological environment relates
to the potential impact to groundwater quality underlying the site, the potential impact to
downgradient groundwater-dependant environmental receptors, the potential impact from
ponding due to sufficient infiltration conditions and the impact on reduced infiltration of
rainwater to groundwater.

The proposed Suds drainage system for the development incorporates measures to filter and
settle contaminants of concern generated within stormwater runoff from the development that
will ensure the risk posed to the underlying groundwater body is low. These measures also
include sediment silt/retaining measures and a minimum of 1 metre of unsaturated depth of
subsoil or aquifer material above the highest recorded groundwater level. Infiltration conditions
in the vicinity of Attenuation Tanks B and C are deemed sufficiently permeable to facilitate the
infiltration of stormwater to ground. The Punch Engineering design drainage drawings should
be referred to. In addition, all infiltration tanks are provided with petrol interceptors upstream
prior to infiltration.

Reduced infiltration conditions were identified immediately underlying the proposed
Attenuation tank A in the central region of the site. Access into the underlying, deeper more
permeable horizons as part of the design of the drainage system in this area will facilitate
appropriate infiltration and ensure the potential risk of ponding is low. These measures include
the excavation of a small number of pathway trenches, located in confirmed areas of suitable
permeabilities, infilled with natural gravelly sand, that will facilitate increase infiltration and also
provide additional filtration of stormwater before entering groundwater. Infiltration conditions
underlying Areas B and C are deemed suitable to facilitate the infiltration of stormwater to
ground.
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15. In the event of an unforeseeable event with groundwater quality being impacted, e.g. leaking

16.

17.

sewer etc, the site is considered to be downgradient of Pollardstown Fen with groundwater
flow determined to be flowing in a south to southwesterly direction i.e. in the opposite direction
to Pollardstown Fen. Therefore the risk posed to the fen is considered to be low.

All rainfall will be directed on site to ground utilising Suds drainage measures thereby
minimising any impact on recharge levels to the underlying groundwater.

Based on the above assessment, the overall risk posed by the proposed development on the
Curragh Gravel Aquifer and Pollardstown Fen is considered to be Low. The design of any
infiltration systems at the site should maintain a 1 metre unsaturated zone above the highest
recorded groundwater level and should be suitably sized to carer for the variably
permeabilities recorded across the site.
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SITE NAME: POLLARDSTOWN FEN (SITE CODE: 000396)

Pollardstown Fen is situated on the northern margin of the Curragh of Kildare, approximately 3km
westnorth- west of Newbridge. It lies in a shallow depression, running in a north-west/south-east
direction. About 40 springs provide a continuous supply of water to the Fen. These rise chiefly at its
margins, along distinct seepage areas of mineral ground above the Fen level. The continual inflow of
calcium-rich water from the Curragh, and from the limestone ground to the north, creates waterlogged
conditions which lead to peat formation. There are layers of calcareous marl in this peat, reflecting
inundation by calcium-rich water. This peat-marl deposit reaches some 6 m at its deepest point and is
underlain by clay.

Pollardstown Fen is unusual in Ireland as it is an extensive area of primary and secondary Fen peat,
lacking scrub vegetation on its surface. The Fen vegetation is generally from 0.5 - 1.5 m hi