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Kerry Counfy Council (KCC) and their Mational Road Design Offica (NRDO) ara
prograssing the design of tha NE9 Listowal Bypass. Tha schame is approximately

1 Introduction 1 Tkm in length and consists of a bypass of Listowel town linking the NEJ Tralee Road
with the NE9 Tarbart Road to includa a new bridge crossing of the River Faale.

2 Dezscription of the Proposaed Devolvemeant 2

21 Schame Location 2 The purposa of this mport is o idantify the kegal requirement or otherwise for an

22  The Proposed Scheme 2 Environmeantal Impact Assassment (EIA) for the project This ELA Screaning Report,
i documents the methodology applied during the screening of the proposed road

23  The Need for the Schame 2 devalopment, with referenca to relevant lagislation and guidance documeants.

3 Requirement for ELA 3

3.1 ElA Screening Methodology 3

3.2  ElA Scrooning Matrix 3

4 Conclusion 6

Appendix A Figures T
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. Description of the Proposed Devolvement

2.1 Scheme Location

The axisting N&J commencas in Tralea and runs northwards through the haritage
town of Listowal and the ferry port village of Tarbert. It then follows tha mouth of the
Rivar Shannon through the industrial Port of Foynes bafore tarminating at Limarick
City. The proposed ME0 Listowsl Bypass location is shown in Figure 1: Scheme
Location.

2.2 The Proposed Scheme

The proposed Bypass is approximataly 7km im langth and consists of a bypass of
Listowal town linking the NEO Trales Road with the NEO Tarbart Road to include a
naw bridge crossing of the River Feale, see Figure 2: Site Plan (with tha chosan
routa cplion).

The proposed bridge crossing of the River Faale will ba over a section of the Lower
Shannon Special Arma of Consarvation (SAC site code (02165), see Figure 3; Site
Plan with the SAC boundary.

2.3 The Need for the Scheme

The NES is the main access route o Limerick/Gablway/Dublin for residents in Morth
Kerry and provides a less congesiad alternative to the N21 Mational Primary Route
botwoen Tralee and Limarick. It caries a high volume of Haavy Commarcial
Vehicles (HCW s) fravalling through Morth Kerry and to'from the Port of Foynes. It is
a popular routa for tourists accessing the Killimar-Tarbert forry and also for its scanic
views across the Shannon astuary.

The need for this scheme has been ouflined in Mational and Local Road
Devalopmant Policy documants and Schema Specific Raports and has baan sat out
in detail in the Phase 2 Roule Seleclion Report, July 2012, The applicable road
improvemant policy for this schame is sat out in the iollowing Mational and Local
Policy Documanis:

The Natfional Development Plan, 2007-201.3;

National Spatial Strafeqy far Ireland, 2002-2020;

National Road Needs Study, 1908;

National Secondary Roads Needs Study Network Options Report - South West
Region, 20117 ;

South West Regional Authorily - Regional Planning Guidelinegs, 201 0-2022;
Kery Courdy Development Plan, 2008-2015;

Listowal Town Davelopment Plan, 2000-2015;

Maitheal Chiarrai, 2002-2011;

Road Safely Authonty, Road Safely Strategy, 2007-2012;

National Cycle Policy Framework, 2000-2020; and

Kery Stratogic Planning Studies, Settiement Report, 2002
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3 Requirement for EIA

3.1 ElA Screening Methodology

Screaning is the first stage in the ElA process, whemby a decision is made on
whathar or not ELA is roguired. The current requiremants for EIA are sat out in Part
IV of the Roads Act, 1093 and (Amendment) Act 2007, and Part V of the Roads
Regulations, 1994 to 2008 (5.1.119 of 1994). In particular, Sections 50 and 51 of the
Roads Act 1993 and (Amendmant) Act 2007 relate to ELA.

This Screaning Assassment was undartaken with parficular ragard to the following
legislation and guidanca:

*  Roads Act 1993, the Roads Reguiations 1984 and the EIA {Ameandment)
Regulations 1900, and

=  Emvironmental Impact Assessmeant of Nafional Hoad Schemeas — A Practical
Guide (NRA, 2008).

3.2 EIA Screening Matrix
Tha screaning matrix for mandatory EIA is shown in Table 3.1. This is based on

Table 1 of the NRA Guidance document on Environmantal Impact Assessment of
Mational Road Schemes — A Praclical Guide, Novembar 2008.
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Basad on the mandatory reguirements of the Roads Regulations 1994, them is a

requiramant for an ElS whan a proposed schema antails “the construction of a new = [Figuma 1: Locafion Plan
bridge or funnel which would be 100 metres or more in length”. Tha NED Listowal

Bypass includes a bridga crossing over tha Rivar Feale which is likaly to ba 100m ar = [Figur 2: Sita Plan

mora in langth, although this will be confirmed following the dewalopmant of the

dasign. » Figure 3: Site Plan with SAC

Tha mandatory requirements of the Roads Regulafions of the Roads Act, 1993, as
insartod by Art.14(a) of tha EIA {Amendment) Regulations, 1990 stata that “Whare a
proposed road developmant would be located on cartain environmential sites the
road authority shall dacida whethar the proposed road davelopment would be likaly
to have significant effects on the environmeni. The propesed bridge crossing of the
Rivar Feala will cross over and, dapending on the final bridge design, potantially be
within a saction of the Lower Shanncn Spacial Area of Conservation.

In summary, as the proposed bridge crossing of the Rwver Feak is likely to be
graater than 100m and crosses over and is potentially within the Lowar Shannon
SAC, an EIA is deomad necassary undar two of the mandatory triggers.
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Appendix 5.1 Soil Associations

Soil Association 22: Gleys 75%, Acid Brown Earths 15%, Peats 10%

This association occupies 4.86% of the country. It occurs widely on the Clare, Castlecomer, and Abbeyfeale plateaux, and also in parts of north Kerry and north Cork.
Topography varies from flat to rolling. In the aforementioned plateaux, altitudes are mainly between 183 and 304 m but the altitude of the association generally ranges from about 61 to 213 m.

The principal soil usually consists of a very dark brown surface horizon of weak structure and poor consistence about 20 to 25 cm deep. It is formed from till of Upper Carboniferous shale and sandstone
composition.

These soils have a limited use range. Owing to their adverse physical properties they are generally unsuitable for tillage. With drainage and lime and fertiliser use, they have a potential for grass
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lascach Intire Eireann

M5 Oonagh Duffy, =
Seniar Fvironmental Cansutant /[ 1 intand Fisheries Ireland
Jacohs,

Mesvion House,

Merrion Foad,

Dublin 4,

30 April, 2014

Re-: N69 Listowel By pass, Fisheries Issues and Queries.

Diear Oonagh.

Further to discussions, site visits and conespondence received today regarding the above
bypass the following comments arise. The main impact will be on the River Feale which is a
natural salmen fishery containing important stecks of wild salmon but, also stocks of trout
lamspeey and European ezl IFT's comments on the proposals to date are as follows:

1. River Feale bridge, Preliminary Design, Further to my mesting with Sarh Kierran
and the preliminary design map received today 1F] does not have any mssjor
ilficulties with the bridge design that hes been discussed and set ot on the
preliminsary plan.

In particular IF] are satisfied that the main River channel is not going to be impacted
an by bridgs construction, Tn particular the deep e on the eastern shane
shauld not be impacted on as this is an extremely impaoriant salmon holding srea for
hoth juvenile and adult salmon. Tt is clear from the drawing that some pile driving
wiek will bse required at the top of the left (East) embankment. TF requests that
caniractors and desipners are made aware of the importance of the pool so a5 to
ensure thal constreetion methodologies wsed in this area in particular will be detailed
and designed 1o ensure no wastes will discharge into the pool.

b

. Rock armours In the course of the site visit the extent of rock armour currendly up
ngainst the East bank was noted. 1t nated that additional roek armeur may be

i will be impartant that this work is done af an appropeiate time of the year
in strearm wirks are requined 1o ensure stability of the rock armeue.
ject to further eonfirmation it would be of benefit if some random boulders could
b placed in this pool to deter illegal fishing and also to provide approprinte shelier
especially during high flow conditions, IFI requests that the provision of some
additiennl in stream boulders be included in the costings for the bridge. This
provision coubd be considered as a limited mitigation measure.

. Abuiment and pler locations: [F] currenily has no issues in relation to the abulments
om the right barik andl the pier an the right foreshare. We sugwest that the micdle pier
{om the right Fareshare) in particular shoubd be constructiad during low flow periods to
minimise the sk of water pollution in the arca.

s
+ 353 {0j6| JOOZIE - bmerickiAsh

espondence Received

4.

h

=1

the provision of "standard lighting” would not
fall only on the carfageway or in
on the eyeleway would be ble in th terest of health and safety.
{iiven the increase in bicycle use generally, the provision of the eyeleway ely to
be welcomed and well used. The dedicated eycleway should greatly enhance safety in
the aren

Lighting: In particular on this bridg
be acceptable. However, lighting designed to

Attenuation ponds: [FI notes the provision of at least six attenuation ponds/lagoons
along the route of the bypass, From experience in other road schemes we strongly
recommend the provision of at least a fore bay formed by the construetion of a
woncrede wall and a series of inverted U pipes suflicient to allow adequate water
movement over the wall but still retaining suspended solids and surface water films
ez oil. It is desirable that the provision of reeds in these attenuation ponds is
included as part of the plan for these attenuation areas. The development of this
of constructed wetland can have the effect of significantly reducing pollutants
entrained in the surface witer drainage.

ype

Underpasses: With regard to the underpasses IFI considers that it would be most
desirable to keep the ground levels as high as possible around the entrances to these
underpasses, This should redu jow of clean surface water and the situation could
e further copper fastened with appropriate inferception of surface water flows
Mowing inte the underpass area, Tn the event that soiled waters accumulating at the
underpass need to be treated, IF] recommends that a 2 — 3 stage constructed wetland
could be designed to adequately treat effl arising. Tt would be important that any
discharge is properly licensed in accordance with naticnal legislation and applying the
precuutionary principle.

B

Early significant settlement areas: In the course of the general construction IF]
strongly recommends that the contractors should be required, at an carly stage, o
provide significant temporary settlement to deal with the hydrulic load and entrained
pollutants. From recent experience the use of "dirt bag" filter bags will remove a

iderable amount of the solids in the effluent and as such they can be
wvery suitable as a final polisher.

Discharge standards: [F1 recommends that whatever system is used a standard of 10
— 15 mp/L of suspended solids should inform the design team with regards to
refention time, Limits on other pollutants should also be reasonably striet.

Ficld drain and small watercourse culverts: [Pl notes that details of other culverts
have not yet been presented, We request that all culverts should tend to be
overdesigned. Where culverts for drainage are proposed these should be embedded
helow ground level with the depth of 500 mm at least.

Archaeology, Access Roads site clearance and fencing work: From previous
experience it has been noted that the work of archacologists and contractors working
on the route of the site and preparing the site can canse significant impacts on both the
aguatic and terrestrial environments. In particular the removal of excessive amounts

of spoil can give rise 1o significant erosion "Prior to any contract work under the above
categories taking place detailed discussion with IFI especially in the context of
1IIL'|I:II.H!I::III.$H_:LN alrld slrea 1.'IJJ‘|-'I.T| .‘ﬂll?.'i“r:_ :I1I_'I.'LL‘i [1§] III_' '.I.III:II_'I'lJIl‘i.'_':H. |r| HI.'I:I.L'IH.I lerms |.L:|I'
small streams a culvert size of 1.2 m is preferable. Where land drains are extremely
small a 900 mm culvert should be acceptable.

In the course of the project more detailed discussions between the various parlics can take
place so as to ensure that the works are carried out in an environmentally sustainable way.
Mg concludes our chservalions atl thas | Should you require olar o o o any maller
plens: do not hesitate to contact me,

T OIS SInoeTe I)'.,

il :.4-'_;_ 5 J:q.-:.--..o-rua.-
Mike Fitzsimops
Senior Fisheries Environment Officer.
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Cashen River & Estuary Cashen River & Estuary

Species 1% 1% 2003/04 2004/05 2006/07 2007/0E 2008/09 2011/12 Mean  Peak
Mational International [2006-  [2006-
2011) 2011 Species 1% 1% 2003/04 2004/05 200607 2007/08 2008/09 2009/10 2011/12 2013/14
Muta Swan 110 2 12 ] 12 National  International
whooper swan 130 270 288 229 157 257 104 257 Mute Swan o0 2 12 2
Pink-footed Goose 3,500 2 L o L whaooper Swan 150 270 288 220 157 506 257
Greylag Goose 50 S50 L 2 L Pink-footed Goose 3,500 2 1
Light-bellied Brent Goose 400 3 ] &0 135 52 135 Greylag & - 520 1
Shelduck 150 3,000 14 14 12 7 14 -
Wigzon . 15,000 125 78 - 18 130 s 158 ass Light-bellied Brent Goose 360 400 3 o 50 135 128
Teal 450 5,000 &7 23 200 103 300 Sh.E-h:Iuclt 120 3,000 14 14 12
sallard 380 20,000 g 12 8 8 2% 16 45 wigeon 630 15,000 145 278 76 18 120 458 59
Shoveler 25 400 11 3 11 Teal 340 5,000 &7 23 300 3
Red-throated Diver 0 3,000 3 1 3 mallard 290 20,000 8 12 8 8 a6
Great Morthem Diver 50 a B 2 3 il Shoveler 30 400 11
Cormorant 140 1,200 7 18 19 9 a B 19 Red-throated Diver 20 3,000
Little Egret 1,300 1 s 2 5 Great Northem Diver 20 s0 4 2 3
eI i =L E 2 - i E U Cormorant 120 1,200 7 18 19 3 a 12
Oystercatcher 6E0 8,200 ag 17 68 64 g 43 68
Ringed Plover 150 730 26 32 10 2 21 21 32 s_h = 2,000 2
Golden Plover 1,700 9,300 9,000 420 4,800 7,500 400 2,000 3675 7,500 Lieias =l 1300 = z =
Grey Plover &5 2500 5 12 3 a 12 Grey Heron 25 2,700 2 a 7 1 3 5
Lapwing 2100 20,000 3,500 2,340 3,000 300 3,000 2285 3,000 Oystercatcher 530 3,200 48 17 &8 54 38 7o
Knot 190 4,500 12 180 a8 180 Ringed Plover 100 730 26 32 10 22 21 35
sanderfing 65 1,200 2 4 1 4 Golden Plover 1,200 9,300 2,000 420 4,800 7,500 400 2,000 BOD
[:_"""' £E0 ﬁﬂ E0O 120 3: i 11'1 3:“ Grey Plover 30 2,500 3 12 2
nip= N
Bar-tailed Godwit 160 1,200 4 4 23 B 23 Lapwing 1,100 20,000 3,300 2340 3000 s0a 3000 sz
whimbrel 5,700 56 247 76 247 Knot 250 4,500 1z 180
curlew 550 8,400 450 495 a70 380 220 303 a70 i e —=i = =
Greenshank 0 2,300 1 5 2 14 a 14 Dumiin 370 13,300 00 120 &0 a4 260
Redshank 310 3,900 13 76 224 12 s 56 224 Snipe 20,000 B
Turnstone 120 1,400 24 16 7 16 Bar-tailed Godwit 150 1,200 4 4 23 35
Mediterranean Gull 770 B 2 B whimbral 6,700 55 247
Black-headed Gull 20,000 14 30 1B 11 15 30 curlaw 350 8,400 A50 435 o970 3IED 220 10
Ring-billed Gull 20,000 L o L Greenshank 20 2,300 2 5 2 14
Comman Gull 16,400 20 12 105 £l 38 130 0 130 Redshank 300 3,900 13 76 224 12 il 2 70
Lesser Black-backed Gull 5,500 EF] 2 [ 3z = = 1400 o = e
erne Su lfﬁ = 5 : : Mediterranean Gull 770 6 1
Glaucous Gull 2200 1 N o N Black-headed Guill 20,000 14 EN 18 11 345
Great Black-backed Gull 2200 14 10 12 8 a a 7 12 Ring-billed Gull 20,000 1
sandwich Term 42 11 42 Comman Gull 16,400 20 12 105 5 38 130 1
Common Tem 3 2 ) Lesser Black-backed Gull 5,500 32 2 24
Herring Gull 10,200 6 34

Whooper Swans, Kerry Iceland Gull 1,600 2

Site Subsite Grid Date Count Tl o T Ll 3 z

Cashen Tver & Eshisry Ballyouneen — s — Great I?Jal:k—bached Gull 4200 14 10 12 B 4 4 24

Lixnaw Canal Lixnaw 0F94306 140103 5 Sandwich Tem -

Limaw Canal Ballynagare Bridge OBATIZS 140105 & Comman Tem 2

Cashen River & Estuary Cashen River Estuary QETO3IES  16.01.10 68

Cashen River & Estuary Eallyouneen 0o07342 170110 391

Limaw Canal Lixnaw Q94306 17.01.10 &

Crompaun River Crompaun River QE5330 170110 ]

Cashen River & Estuary Finuge, Galvins Farm Q955322 17.01.10 47

The counts presented in the table refer to the peak counts of species in each 'WeBS season.
Site peak and mean are calculated as the peak and mean of peak counts respectively over the seasons specified. Blank
cells withim columns which contain positive values for one or more species constitute zero for those species. NG
indicates that the species may have been present but was not counted.

The counts presentad in the table refer to the peak counts of species in each 1AWVeBS season.
Site peak and mean are calculated as the peak and mean of peak counts respectively over the seasons specified. Blank
cells within columns which contain positive values for one or more species constitute zero for those species.



An Rainn Ealafon, Didhreachta,
Gndthal Résgeinacha, Tuaithe agus Gaeltachta

Department of Arts, Hemtage,
Fegional, Aural and Gaeltacht Affairs

11 January, 2017 Ref: G Pre00120/2013
Conagh Duffy

Jacobs

Environmental Consultant |

Sustainable Solutions Business Unit |

Merrion House; Merrion Road;

Dublin 4

Re: N&2 Listowel Bypass
A Chara,

| refer to your e-mail of 4 October 2016 concerning the preferred route for the proposed NG9 Listowel
Bypass, and to the meeting on 18 October 2016 between Jacobs, Scott Cawley and regional staff of the
Mational Parks and Wildlife Service of this Department.

As this is will be a strategic infrastructure development, An Bord Pleanala will be responsible for carrying
out the Habitats Directive appropriate assessment. Please forward this letter to the Board, as they will need
to consulted in the first instance concerning Habitats Directive assessment.

The following observations are based on the Preferred Route Corridor map (accompanying your e-mail of 4
October 2016). The comments are not comprehensive, and are without prejudice to any recommendation,
decision or action that may be taken by the Minister for Arts, Heritage, Regional, Rural and Gaelacht
Affairs, or by a planning authority in consultation with the Minister, concerning this proposad development.

Information on the legislative requirements for Habitats Directive appropriate assessment and
Environmental Impact Assessment can be found on the websites of the Departments of Arts, Heritage,
Regional, Rural and Gaeltacht Affairs (DAHRRGA) and the Department of the Environment, Community and
Local Government (DECLS), respectively. Conservation objectives for the sites mentioned below are
available at www npws.ie/protecied-sites .

The following are considered to be important issues to be addressed in the NIS/EIS:

& NIS - need for bank protection {e.g. rock-armauring): The River Feale is a particularly mobile spate
river, and the proposed bridge crossing is on an active loop of the river. As the road development
will be practically a permanent structure in its flood plain, the NIS should establish if movement of
the river is likely to oocur in future, and assess any contingency for erosion on either side of the
southern pier structure. This is usually done by rock-armouring; however, high wall-like rock-
armouring (e.g. s=e secondary road bridge north of Abbeyfeale) may cause energy deflection and
downstream erosion. The construction of the bridge and road in the floodplain of the river will
reguire ‘training” of the river to its current course in the vicinity, and the geomorphological effects
of this needs to be assessed in terms of the structure and function of the river.

s NIS: effects on otter mortality: It was noted that there is a potentially active holt approximately
20m from the proposed road works area, as well as possible inactive holts in the vicinity. It is
recommended that amy derogation licence be obtained prior to the Oral Hearing for this
development. Alsa, it is particularly important that otter-proof fencing (s2e Pepper, Holland &
Trout (2008) Wildlife fencing design guide [CIRIA MNo. 646)) is properly established and its
performance validated, as well as provision made for its perpetual maintenance.
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* FEI5 : gffects on barn owl mortality: Surveys of barn owl mortality on major roads have shown
significant levels of mortality particularly on grassed embankments. For instance, between
Movember 2015 and February 2016, 26 dead barn owls were recorded on the M8 Cork-Dublin
motorway. There is published scientific evidence that this can have a serious effect on population
of this red-listed bird (see Annex 1 below). The Department welcomes the Skm zone survey being
carried out as part of the EIS, but will nevertheless recommend to the Board that adegquate proven
mitigation will be required for this project.

* FI5 - whooper swan disturbance: It was noted that up to 250 swans were recorded utilising a field
including up to approximately 300m west of the proposed road works. Whooper swan is listed in
Annex | of the EU Birds Directive, and there is an obligation to strive to avoid deterioration of
habitats of this species outside of protected sites. The EIS should establish whether the temporarny
unavailability of this area due to disturbance displacement from the road works, or even from the
operation of the road, would result in adverse effects on the local population, taking into account
the costs of use and likely levels of disturbance at alternative sites. Whether and when restrictions
on certain types of works would be necessary to avoid disturbance, especially in late winter, would
depend on this data.

* FI5: gffects of mature tree removal: It is recommended that it is established, at baseline stags,
whether the mature or over-mature trees proposed for removal to facilitate the road development,
are an essential seasonal component of the habitat of bats which use them. See p. 43 of the
European Commission (2007) Guidance document on the strict protection of animal species of
community interest under the Habitats Directive 92/43/EEC.

AMNMEX — Barn owl| mortality

Because of scavengers, the recorded M2 data on mortality is likely to be an underestimate (Kociolek and
Clevenger, 2009).

COther surveys have found similar high mortality levels:

(1) According to a survey in the west of England, 72% of barn owls encountering a major road are likely
to be killed (Ramsden, 2005). According to this report: “New major roads cause the loss of local
barn owl populations and the long-term absence of resident barn owls within at least 0.5 km either
side [and] ... severe depletion of the population within 0.5-2.5 of the road.”

(2) Anmother study, by researchers at Boise State University in Idaho in the U5, during 2006, recorded
104 dead barn owls in one day's survey of the -84 highway'. An estimate of the mortality rate in
Idaho was 288-599 barn owls/100km fyear (Boves, 2007 in Kociolek and Clevenger, 2009).

{3) In France, an {unverified”) estimate is that some 15,000 to 20,000 barn owls are killed on roads
every year (LPO lle-de-France, 2007). An estimate based on Baudevin (1997) would be 32 dead
owls/100km fyear.

(2] In a study in the Netherlands (de Bruijn, 1984}, it was concluded that:

“In Liemers, productivity was too low to compensate for the high mortality in which road deaths took a

heawy toll. This district proved to be a ‘sink area’, where the barn owl population persists only due to

continuous net imports of owls.”

Mitigation and mortality monitoring

In addition to tree and scrub planting recommended by Ramsden (2003), allowing natural plant
recolonization and development of low bushes along roadside grassy slopes is recommended (LPO lle-de-
France, 2007). This is also a motorway margin maintenance issue.

In Florida State Park, 122 3-m long silver-coloured metal poles 5.1 cm diameter, were attached vertically
3.7m apart on both sides of a bridge, to encourage terns to fiy higher when crossing the bridge (Bard et al.,

! http-/inews.opb.ore/article/12 74-mvstery-dead-bam-owl/

* The orginal references (Goujon, 2007: Housset, 1992) have not been seen



2002). These effectively reduced mortality, and this concept was recommended (by Jacobsen, 2005) to
reduce road mortality of barn owls.

There appears to be very little scientific data available on the design and effectiveness of mitigation
measures to reduce barn owl mortality on major roads. One recent review (Glista ef al,, 2009) concluded
that:

“Although many studies have reported on the use of various structures for reducing road mortality,
relatively few have measured the success of such structures. . the efficiency of road mortality mitigation
approaches should be determinead via a post-implementation monitoring program.”

A recent review of owl road mortality in Portugal (Gomes et al_, 2008) stated:

“Because it is not financially feasible for most governments to create roadkill management strategies along
the total length of all roads, it is necessary to choose locations where application of these measures will be
most effective and efficient; in other words to optimize the number of lives saved at as low a cost as
possible. All of this makes clear how relevant identification of the Strigiformes road fatality ‘hot-spots® is.”

This review recommended a method of analysis (Malo’s method) of actual owl road kill data to identify hot-
spots which are above random. In the Partuguese study, this translated as 2 or more casualties per 500m of
road over a 2 year period.

Kindly forward any further information relating to this case to manager.dau@ahg.gov.ie.

Is mise le meas,

%yﬂzx{ *ﬂ:{:ff —

Michael Murphy,
Drevelopment Applications Unit
Tel: (053) 911 7516
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1.0 Background & Introduction

The proposed N69 Listowel bypass consists of a bypass of Listowel Town, including a new crossing of the River Feale.
The proposed development is located on lands surrounding Listowel Town, Co. Kerry. The on-line section of the
proposed by-pass follows the entirety of the existing John B. Keane Road from its eastern end at the roundabout on
the NB9, to where it meets and follows the R553 northwards for ¢.200m at Curraghatoosane. The proposed
development then goes off-line (Figure 1), following the route of the disused railway line before crossing over
agricultural fields and the Forge and Grenville Roads to the River Feale crossing point at Scartleigh/Garryantanvally.
It continues southwards from here across agricultural fields, crossing the R557 before joining back with the existing
N69 at Coolnaleen Lower/Upper.

The River Feale forms part of the Lower Shannon Special Area of Conservation (SAC), site number 2165. The SAC site
is selected for species listed in Annex Il of the Habitats Directive which includes the freshwater pearl mussel
(Margaritifera margaritifera). However, the River Feale is not a designated site for the pearl mussel.

There are records of the pearl mussel from the River Feale: in the main channel both upstream and downstream of
Abbeyfeale, and also the Owveg tributary. Pearl Mussels are also known in the main channel of the River Feale near
Wellesley Bridge (Skm upstream of Abbeyfeale). The only record of this species from the lower River Feale is from
just upstream of the N69 bridge at Q95526 33292 in 2007 (Republic of Ireland Molluscan Database).

A survey has been carried to determine if freshwater pearl mussels were present in the River Feale at the proposed
crossing point downstream of Listowel and in associated courses along the proposed route. The field survey was
carried out from 10-12 June 2013.

An update to the survey was carried out on 13% June 2015 to assess the areas downstream of an additional drainage
outfall that drains to the Cashen River (and estuary) via the Gortcurreen and Derra West streams and the lower
Galey River before entering the Cashen River.

2.0 Methodology and Survey Locations

The survey of the River Feale was carried out 3 surveyors, 2 of whom were in the water at all times with the other
acting as ‘bank manager’. The surveyors wore wetsuits to enable snorkelling as well as the standard survey
techniques using glass bottomed viewing buckets (bathyscopes). The River Feale within the entire footprint of the
potential impact zone of the proposed works was surveyed, but for survey purposes, it was sub-divided into 8 survey
sections. See Figure 2 for section breaks and Table 1 for locations, habitat descriptions and photographs.

Brief assessments were also made in the main River Feale at Finuge Bridge, downstream of the proposed crossing
point, and in Listowel, upstream of the proposed crossing point (Table 2).

Five associated watercourses along the proposed route were surveyed upstream and downstream of proposed
crossing points (this was carried out by one surveyor on foot as the watercourses were found to be very narrow and
shallow). The locations are shown in Figures 2 and 3. Tables 3-7 give habitat descriptions and photographs.

The 2015 stream survey was carried out by walking the bank and entering water courses where there was any
potential habitat and surveying using a viewing bucket.



3.0 Results and Discussion

No pearl mussels were found in the River Feale at the proposed crossing point or within the wider impact zone. This
section of river has already been heavily modified with extensive rock armouring and a long concrete wall. There is
very little potentially suitable pearl mussel habitat — the substrate comprises mostly coarse cobble with boulders
from collapsed revetments, particularly along the left bank. The substrate throughout the survey section was heavily
silted and covered with dense growths of filamentous algae, resulting from erosion, run-off from agricultural land
and elevated levels of nutrients.

There was no evidence of pearl mussels and only very little potentially suitable habitat at sites both upstream and
downstream of the proposed crossing site.

All of the small watercourses were very shallow and narrow, most were overgrown, some had been deeply dredged,
and had elevated nutrient levels. None of these watercourses could support pearl mussels.

The freshwater pearl mussel is known from the River Feale upstream of the survey area, and the species requires a
co-existing population of salmonid fish as larval mussels spend the first months of their life attached to the fish gills
of either salmon or trout (depending on the population), or occasionally both. The host fish of the Feale mussel
population is as yet unknown.

The Gortcurreen and Derra West streams were small, slow streams with no potential habitat for pearl mussels. The
Galey River has records of both Margaritifera margaritifera and the threatened Anodonta anating much further
upstream. The nearest recorded sites for these species are approximately 10km upstream of the confluence of the
Galey with the Derra West Stream for A. anatina (E. Ross record, 2008, Republic of Ireland Molluscan Database) and
a further 4 km upstream (14km total) for M. Margaritifera (). Lucey record, c. 1987, Republic of Ireland Molluscan
Database). The Galey River downstream of the confluence with the Derra West and Gortcurreen Streams is a large,
lowland, modified slow river, with no potential for freshwater pearl mussel habitat. Like the River Feale, as pearl
mussels may still occur upstream of any developmental works influence, they rely on salmonid fish to host their
larvae and thus protection measures should be designed to be protective of salmonids in the Galey River. The
specific host fish of the Galey mussel population is also unknown.

Both the Galey and Feale Rivers flow into the Cashen River and then the sea. The Cashen River is tidal below the

confluences of both rivers, so there is no potential for the Cashen to support pearl mussels. The need to protect
migratory salmonids remains a requirement.

4.0 Recommendations

There are no specific measures needed for the freshwater pearl mussel in the context of this proposed development.
Care needs to be taken to protect the salmon and trout populations in the area. The protection of the salmonid
species is important for the protection of the fish populations in their own right, but also as a host for the freshwater

pearl mussels upstream. Standard protection measures for salmonids are well documented (NRA, 2006; Goldman et
al., 1986; Murphy, 2004; Environment Agency, 1996).
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Figure 1: Map showing route of the off-line section of the proposed road (in red)
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Figure 2: Survey locations at the proposed crossing point over the River Feale and associated tributaries Figure 3: Survey locations at the proposed crossing point over tributaries on the north side of the River Feale
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Appendix 2: Survey section details and photographs
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Table 1: Survey sections for the River Feale at proposed impact site

Section

Grid References

Description

1

Q97132 32958 d/s to
97167 32743

Section runs along length of concrete wall along right bank. Deep channel along
right bank with coarse cobble and boulder substrate. Very shallow cobble and
gravel along left bank which dries out in low flows (photo 1).

d/s to Q97223 32646

Mostly tree-lined along right bank (photo 2). Still deep along right bank with
boulders, cobble and eroding clay. Very shallow cobble and gravel along left bank
which dries out in low flows (photo 2). Further downstream the river channel
becomes shallow along both banks, deeper in centre. Some pockets of potentially
suitable cobble and gravels along right bank but substrate highly sifted with at
least 50% cover of filamentous algae. Substrate more scoured and rounded in
mid-channel.

d/s to Q97289 32524

More open along right bank, as above, but a bit more riffley, shallow along both
banks, deeper in centre. Some pockets of potentially suitable cobble and gravels
along right bank but substrate highly silted with at least 50% cover of filamentous
algae. Substrate more scoured and rounded in mid-channel.

To proposed crossing
point

Section running round upstream part of bend. Collapsed revetment along outside
of bend (left bank) and extensive ‘beach’ around inside of bend (photos 6 & 7).
Heavily silted substrate around right bank with total algal cover (photo 8). Mostly
boulders on left bank, but heavily silted all of the way round.

5 At proposed crossing | Collapsed revetment along outside of bend (left bank) and extensive ‘beach’
point (+/- 25m) around inside of bend (photo 9). Mostly silted boulder substrate with algal cover.
Q87207 32435

6 d/s crossing pointto | Generally a more riffley section . Still rock armoured all along left bank (photo 10)
Q97019 32488 with collapsed revetment in the river, high energy in places with scoured

substrate but pockets of better gravel and cobble habitat but covered with silt and
algae in shallower places.

7 d/s to confluence Very similar to section 6
with ditch at
Q86765 32732

8 d/stolargetreeon | Left bank with wide beach and grassland poached by cattle, shallow algal covered
right bank at end of | cobble along left half of river. Deep with clay and coarse cobble substrate along
impact zone right bank.

1. Section 1: view from Left bank in very low flow looking | 2. Section 2: view from Left bank in very low flow looking
upstream

downstream




3. Section 1: View u/s from d/s end

8. Section 4: algal-covered substrate

s ‘l" | )1 SR
11. Section 7: looking downstream

12. Section 8: the large tree on the right bank marks the
end of the proposed impact zone

Table 2: River Feale sites outside of proposed crossing impact zone

Section | Grid References Description

9 (98543 33739

Very high energy riffle section, no suitable mussel habitat (photo 13)

10 Q38900 33542

habitat. Photo 14.

Adjacent to racecourse footbridge. Wide and generally shallow upstream of
bridge with patches of Ranunculus, some patches of potentially suitable mussel

98834 33099

11 Q98791 33282 u/s to | Adjacent to and d/s of creamery (photos 15 & 16). Shallow cobble margins along
right bank and steep tree-lined and partially armoured left bank. Outfall from
creamery, in stream boulders in places. Very little suitable mussel habitat.

12 Finuge Bridge
Q95166 32124

e
-

9. Section 5: proposed crossing point

10. Section 6: view downstream
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10

Wide glide section, upstream limit of tide, downstream of water trdeatment
works. Substrate covered in algae, unlikely to have potential to support mussels.

13. Feale in Listowel, across from racecourse
o 4

15. Feale in Lisl,downstreamof creamery

14. Feale in Listowel, upstream of castle

16. Feale in Listowel, upstream towards creamery (and

11



outfall)

17. Feale downstream of proposed works downstream of | 18. Feale downstream of proposed works upstream of

Finuge Bridge Finuge Bridge

Table 3: Watercourse A

This is a very narrow and shallow flowing ditch running through heavily stocked cattle pasture. The banks are
densely overgrown with trees and hedges, and tall Oenanthe is present towards the downstream (Feale) end. Thisis
not pearl mussel habitat.

LR 5, -8 v
19. Shallow, narrow watercourse 20. Cattle crossing, the proposed road crossing point is

just downstream of here

oL

24 Muddy banks nd ous gae

25. Dredged channel with algae 26. Deeply dredged channel

22. Tall Oenanthe

21 Densely overgrown

Table 4: Watercourse B

This watercourse joins Watercourse A a few metres from the Feale. It comprises an east/west agricultural ditch
which has been deepened and has steep muddy banks. The substrate is muddy and covered (in more open areas)
with a thick mat of filamentous algae. This is not pearl mussel habitat.

12

19

Table 5: Watercourse C

This channel is the continuation of Watercourse B to the west of the confluence with Watercourse A (see Figure 2).
it is deepened and densely overgrown with Oenanthe. This is not pearl mussel habitat.

27. View looking east with dense Oenanthe 28. View looking west with dense Oenanthe

Table 6: Watercourse D

This is a very narrow and shallow flowing ditch running alongside a road, through cropfields and through heavily
stocked cattle pasture. The ditch is densely overgrown throughout. This is not pearl mussel habitat.
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Table 8: 2015 updated survey

Water course

Grid reference

Description

31. Densely overgrown near confluence with Feale

30. Densely overgrown with nettles alongside potato
field

Gortcurreen Q9478 3372 Small disturbed stream, dark and overgrown in places. No
potential mussel habitat.

Derra West | Q957332 Very slow stream. No potential mussel habitat.

Stream

Derra West | Q935 334 Very slow, modified drained stream. No potential mussel habitat.

Stream

Galey River Q926337 Large, lowland river. Modified through past drainage with little
gradient or flow. No potential mussel habitat.

Galey River Q925335 River becomes wider and remains slow throughout towards

confluence with Cashen River. No potential mussel habitat.

32. Confluence with Feale

Table 7: Watercourse E

This is a densely overgrown narrow and shallow flowing ditch. This is not pearl mussel habitat.

33. At crossing point over old
railway

34. On north side of old railway

14

20
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Appendix 6.3 List of Birds Observed on Bird Survey

Conservation
Common Name | Scientific Name Importance
Annex | BoCCl
Barn owl Tyto alba - Red List
Blackbird Turdus merula ) Green
List
Blackcap Sylvia atricapilla i G_reen
List
Blue it Parus caerulea ) Green
List
Chaffinch Fringilla coelebs i Qreen
List
Chiffchaff Phylloscopus collybyta | (LBi;?en
Coal Tit Periparus ater ) Qreen
List
Phalacrocorax carbo Amber
Cormorant - List
Prunella modularis Green
Dunnock - .
List
Goldcrest Regulus regulus ) Amber
List
Goldfinch Carduelis carduelis i G_reen
List
Great tit Parus major ) Green
List
. Carduelis chloris Amber
Greenfinch - )
List
Ardea cinerea Green
Grey heron - .
List
Hooded Crow Corvus corone ) Sgen
. Delichon urbica Amber
House martin - .
List
Passer domesticus Amber
House sparrow - List
Corvus monedula Green
Jackdaw - i
List
Falco tinnunculus Amber
Kestrel - )
List
Carduelis flammea Green
Lesser redpoll - .
cabaret List
. Carduelis cannabina Amber
Linnet - .
List
Long-tailed tit Aegithalos caudatus i Qreen
List
. Pica pica Green
Magpie - List
Mallard Anas platyrhynchos i (L3i;(taen
Meadow pipit Anthus pratensis - Red List
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Common Name

Scientific Name

Conservation
Importance

_Annex | BoCCl |

Moorhen Gallinula chloropus Qreen
List
Phasianus colchicius Green
Pheasant 8
List
Pied wagtail Motacilla alba Qreen
List
Reed bunting Emberiza schoeniclus (L3i;(taen
. Erithacus rubecula Amber
Robin .
List
Rook Corvus frugilegus G_reen
List
Sand martin Riparia riparia Amber
List
Sedge warbler Acrocephalus G_reen
choenobaenus List
Short-eared owl Asio flammeus ﬁrsrlber
Skylark Alauda arvensis Amber
List
Snipe Gallinago gallinago A_mber
List
Song Thrush Corvus monedula Sgen
Starling Sturnus vulgaris A_mber
List
Stock dove Columba oenas Amber
List
Hirundo rustica Amber
Swallow .
List
Swift Apus apus Amber
List
Whitethroat Sylvia communis (LBi;?en
Willow Warbler Phylloscopus trochilus S ;?en
Wood Pigeon Columba palumbus (I_Bi;izen
Wren Troglodytes troglodytes S ;?en
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Appendix 6.4 Natura Impact Statement

NOTE: The NIS is reproduced here in support of the EIS but the NIS is available as a high resolution standalone document
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1 Introduction

This report, which contains information required for the competent authority (in this instance An Bord Pleanala) to
undertake an Appropriate Assessment (AA), has been prepared by Scott Cawley Ltd. for Jacobs Engineering Ireland
Ltd. (“Jacobs’) on behalf of their client, Kerry National Road Design Office (NRDO). It provides information on, and
assesses the potential for, the proposed N69 Listowel Bypass (the proposed development, see Figure 1) to have
significant impacts on Natura 2000 sites (hereafter referred to as European sites)* and furthermore assesses
whether the proposed development would impact on the integrity of any European site.

Figure 1: Location of the N69 Listowel Bypass (the proposed development)
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Itis necessary that the decision to permit the proposed development has regard to Article 6 of the Council Directive
92/43/EEC of 21 May 1992 on the Conservation of Natural Habitats and of Wild Fauna and Flora (as amended)
(hereafter referred to as the Habitats Directive). This is transposed in Ireland primarily by S.I. No. 477 of 2011,
European Communities (Birds and Natural Habitats) Regulations 2011 (hereafter referred to as the Birds and
Habitats Regulations) and by the Planning and Development (Amendment) Act 2010, as amended (hereafter
referred to as the Planning Acts).

The information in this report forms part of, and should be read in conjunction with, the documentation being
submitted to the competent authority in connection with the proposed road development, in particular the EIS
which this report forms a part of.

* Natura 2000 sites are defined under the Habitats Directive [Article 3) as a European ecological network of special areas of
conservation composed of sites hosting the natural habitat types listed in Annex | and habitats of the species listed in Annex I1. The
aim of the network is to aid the long-term survival of Europe's most valuable and threatened species and habitats. In Ireland these
sites are designated as European sites - defined under the Planning Acts and/or Birds and Habitats Regulations as (a) a candidate site
of Community importance, (b) a site of Community importance, (c) a candidate special area of conservation, (d) a special area of
conservation, (e) a candidate special protection area, or (f) a special protection area. They are commonly referred to in ireland as
candidate Special Areas of Conservation [cSACs) and Special Protection Areas (SPAs)
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2 Methodology
2.1 Guidance and Approach
This report has been prepared with regard to the following guidance documents where relevant:

= Approprigte Assessment of Plans and Projects in lreland - Guidance for Planning Authorities.
(Department of Environment, Heritage and Local Government, 2010 revision);

»  Approprigte Assessment under Article 6 of the Habitats Directive: Guidance for Planning Authorities.
Circular NPW 1/10 & PSSP 2/10;

= Assessment of Pians and Projects Significantly Affecting Notura 2000 sites: Methodological Guidance
on the Provisions of Article 6{3) and (4] of the Hobitats Directive 92/43/EEC (European Commission
Environment Directorate-General, 2001); hereafter referred to as the EC Artide & Guidance
Document. The guidance within this document provides a non-mandatory methodology for carrying
out assessments required under Artide &(3) and (4) of the Habitats Directive;

»  Managing Naturg 2000 Sites: The Provisions of Article & of the Habitat's Directive 92/43/EEC
(European Commission, 2000 and updated drajft April 2015).

*  Fuidaonce Document on Article 6(4) af the Hobitats Directive 92/43/EEC. Clarification of the Concepts
of Alternative Salutions, Imperative Reasons of Overriding Public Interest, Compensatory Measures,
Cverall Coherence. Opinion of the European Commission {Eurcpean Commission, January 2007);

= Communication from the Commission on the precautionary principle. European Cammission [2000).

Guidance which has been followed in determining magnitude and significance of impacts as well as in proposing
mitigation measures, in relation to European sites, include:

®  Guidelines for Ecological Impact Assessment in the UK and freland f.?’“ Edn) [Chartered Institute of
Ecology and Environmental Assessment, 2016);

®  Guidelines on the Information to be contained in Environmental Impact Statements
(Envirenmental Protection Agency, 2002 and Revised Draft 2015a)

= Adwice Nates far Preparing Enviranmental impact Statements (Environmental Protection Agency,
2003 and Revised Draft 2015b)

= Enviranmental Guidelines Series for Planning and Construction of National Roads (National Roads
Authority, 2005-2009); and

®  Environmental Impoct Assessment of National Road Schemes — A Praoctical Guide (National Road
Authority, 2008a);

2.2 Desktop Study
The sources of desktop data relied upon are listed below:

®  Online data available on European sites as held by the National Parks and Wildlife Service (NPW3)
from W Npws. ie;

= Information onwater quality in the area available from www.epa_ie, and from the applicant’s design
team;

. Infermation on the Shannon International River Basin District from www . widireland.ie;

= Ordnance Survey of Ireland mapping and aerial photography available from www.osi.ie;

*  Aerial photography available online at Google Maps <http://maps google. com/> and Bing Maps
< : .bing. maps/>;

= |nformation in the Route Corridor Selection (Kerry County Council, 2002);

®  |iaising with Jacobs on the environmental assessments for the proposed development; and
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®  |nfoermation on the status of EU protected habitats in Ireland {Mational Parks & Wildlife Service,
2013z and 2013b).

The hydrogeological baseline assessment considered the following sources of information:
=  Ordnance Survey of Ireland;
= NG9 Listowel Bypass Constraints Report (Kerry County Council, August 2007);
®  Online maps and data of the Geological Survey of Ireland (GSl) (consulted March-April 2014);
= Ground investigation data produced by Causeway Geotech Ltd. (April 2014);
=  land owner consultation on Private Water Supply followed by site surveys and sampling (2013); and

=  Guidelines on Procedures for Assessment and Treatment of Geology, Hydrolagy and Hydrogeology for
National! Road Schemes {Mational Road Authority, 2009).

The information on ground and groundwater conditions for the proposed development was based on the findings
of the ground investigation data produced by Causeway Geotech Ltd. (April 2014). This ground investigation
comprised of:

"  Thirteen percussion boreholes;
*  Two percussion boreholes with rotary core follow on;
" Two rotary open hole boreholes (BHL05AD and BH107AD);
" A standpipe installation in each borehole; and
" Forty-one trial pits.
Key cumulative impact assessment sources in relevant documents:

®  Jreland’s Mational Biodiversity Plan, 2011 — 2016 (Department of Arts, Heritage and the Gaeltacht,
2011);

= Kerry County Development Plan 2015 — 2021 (Kerry County Council, 2015);
= listowel Town Development Plan, 2009 — 2015 (Listowe] Town Coundil, 2009);
= Listowel/Ballybunion Functonal Areas Local Area Plan 2013-2019 (Kerry County Council, 2013);
®=  Heritage and Biodiversity Plan, 2008 — 2012 (Kerry County Council, 2008b}; and
" Biodiversity Actions 2008-2012 [Kerry County Council, 2008a).
23 Site Surveys
Habitats

Flora and habitats were surveyed over four visits: the first between the 3™ and 5™ April 2013; the second over the
17" and 18" July 2013; the third on the 26th June 2014, and the fourth between 317 August and
2 September 2016". The habitats were surveyed using the methodology outlined in the guidance document Best
Practice Guidance for Habitat Survey and Mapping (Smith ef ai, 2011). All habitat types were identified and
classified using the Guide ta Habitats in Irefand (Fossitt, 2000). Guidance on European Annex | habitat classification
was sought from the interpretation Manuwal of EU Habitots (European Commission, 2013) and the most recent
national interpretations of EU Habitats Directive Annex | Habitats, where avzilable. Within each habitat dominant
and abundant plant species, indicator species andfor spedes of conservation interest were recorded. More
detailed botanical surveys were undertaken in July 2013 and June 2014 of habitats that were considered tobe of a
higher ecological value; including the lands within the boundary of the Lower River Shannon SAC at the proposed
crossing point of the River Feale.

: surveys between 3™ August and 2™ september 2016 involved ground truthing and updating of surveys undertaken in 2013 and
2014,
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Plant nomenclature followed that of the Checkiist of the Flara of Britain & Irelaond (Botanical Sodiety of Britain &
Ireland, 2007 and updates), and bryophyte nomenclature follows the Checklist of British and Irish Bryophytes
(British Bryological Society, 2009).

Otter

A corridor of approximately 500m was initially surveyed for otter Lutra lutrg activity as part of the multi-disciplinary
walkover survey between the 3™ and 5% April 2013. The status and activity of any otter holts was recorded along
with any evidence of activity, including paths, tracks, feeding signs, sprainting sites or couches (otter resting
places).

Additional survey work was then undertaken for otter activity and their breeding and resting places, having regard
tothe survey methodology set outin the Design Manual for Roads and Bridges (HA 81/99 - Nature Conservation
Advice in Relation to Otters, Highways Agency, 2001). A further survey for otter was undertaken on the 11" June
2013 covering a distance of 600m either side of the proposed crossing point of the River Feale. In October 2013,
January 2014 and April 2014, further otter surveys were undertaken on all watercourses crossed by the proposed
development. These surveys covered a distance of ¢ 2km upstream and downstream of proposed crossing points
(where access allowed) in conjunction with spat checks of main bridge sites within a Skm radius for signs of otter
presencefactivity. Ground truthing and updating of these survey results were undertaken in August and September
2016.

Freshwater pearl mussel

A stage 1 (presence/absence) survey for the freshwater pearl mussel Margaritifera margaritifera was carried out
by Evelyn Moorkens & Associates from 10% to 12 June 2013 (full report in Appendix 6.2 of the EIS). The survey of
the River Feale was carried out by three surveyors; two of whom were in the water at all times, with the other
acting as ‘bank manager'. The surveyors wore wetsuits to enable snorkelling as well as the standard survey
technigue using glass bottomed viewing buckets (bathyscopes). The River Feale within the entire footprint of the
potential impact zone of the proposed works was surveyed, and for survey purposes, was sub-divided into eight
survey sections (see Figure 2).

Brief assessments were also made in the main River Feale channel at Finuge Bridge, downstream of the proposed
crossing point, and in Listowel, upstream of the proposed crossing point. Five associated watercourses along the
proposed route were surveyed upstream and downstream of proposed crossing points (this was carried out by one
surveyor on foot as the watercourses were found to be very narmow and shallow). The survey extent and locations
are shown in the Freshwater Pearl Mussel Survey Report in Appendix 6.2 of the EIS.

Wintering birds

Following consultation with BirdWatch Ireland, the Irish Whooper Swan Study Group and the NPWS, it was
confirmed that an internationally important population of wintering Whooper swans is resident in the locality.

As a result, monthly whooper swan Cygnus cygnus surveys were carried out over the periods October 2013 to
March 2014 and November 2016 to April 2017. During each survey visit over the winters of 2013/14 and 2016/17,
the following sites were visited to record and count any whooper swans present: the known principal feeding site
at Ballyouneen (C.6 km west of the proposed development); another known feeding sub-site at Finuge (Galvin's
Farm, 275 mwest of the proposed River Feale crossing point); and all suitable agricultural fields within 400 m of
the off-line section of the proposed development see Figures 6.13-6.18. Additional sites were also counted as
infarmation on the species distribution developed over the surveys, including: Lixnaw Canal, Ballyniagare Bridge,
Ardcullen Marshes, and Cloneen Causeway. Records were also made of any other wintering bird species present
within 400 m of the off-line section of the proposed development.

Fish species

The River Feale is considered to be a nationally important river system for Atlantic salmon Salmo salar and brown
trout Saimo trutta.

Previous studies undertaken in relation to the proposed development noted the presence of holding pools for
Atlantic salmon in the vicinity of the proposed crossing point of the River Feale, and spawning and nursery areas
were present throughout the lower River Feale in the locality (Mott MacDonald, 2009; Ryan Hanley, 2012). The
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Ballygrenane 3tream, Garmyantanvally 3tream, and the Mill Stream Lower (see Figures 7.1-7.6; Surface Water
Features) were all noted as having low/maoderate patential for juvenile salmonids and lamprey species with none of
these species recorded at the proposed crossing points (Ryan Hanley Consulting Engineers, 2012).

Brook lampray Lampetra planeri, river lamprey L. fiuviatilis, and sea lamprey Petromyzan marinus are known from
the River Feale with juvenile lamprey previously recorded at sampling stations at the Listowel Racecourse
footbridge and upstream of the weir at Scartleigh (O'Connor, 2006). The larvae (or ammocoetes) of these species
burrow into fine silts in areas of slack flow along the river bank; a2 habitat that is not present at the proposed
crossing point.

2.4 Consultation

In addition to written correspondence, meetings were held with the NPW5's Divisional Ecologist on 2™ May 2013
and 24" October 2016, as well as an informal site meeting with the local NPWS conservation ranger on 11" June
2013 regarding the scope of the ecological field survey work, existing records of rare and protected species and the
likely significant impacts of the proposed development . A data request was submitted to the NPWS on the 10™
September 2013 requesting any records of protected species or habitats, and any habitat mapping/surveys
undertaken in the vicinity of the proposed crossing point of the Lower River Shannon cSAC.

BirdWatch Ireland were consultad regarding known records for barn owl and other raptor speciesin the locality on
the 19™ March 2013 and the 17" October 2013; and in relation to whooper swan Cygnus cygnus and other
wintering bird records (Qlivia Crowe, 117 June 2013 and ZEmApriI 2017). The Irish Whooper Swan Study Group was
also consulted in relation to whooper swan records in the locality. Additional consultation was also undertaken
with the NPWS on the @th October 2013 in relation to hen harrier nesting sites within 10km of the proposed
development.

The Senior Fisheries Environment Officer with Inland Fisheries Ireland {IFl) was consulted on the 10" September
2013 regarding the fisheries value of the watercourses crossed; and in relation to bridge and culvert design on the
23"™ August 2013,

A summary of the consultation responses received is provided in Appendix 6.1 of the EIS.
3 Screening
3.1 Background

The previously referenced guidance documents set out a staged process for carrying out Appropriate Assessment,
the first stage of which is referred to as screening. This stage identifies whether any significant impacts on
European sites might arise as a result of a proposed development either alone or in combination with other plans
and projects.

If the conclusions at the end of the screening exercise are that significant impacts on any European sites, asa result
ofthe proposed development, either alone or in combination with other plans and projects, are likely, uncertain or
unknown, then there is a requirement to proceed to subsequent stages of Appropriate Assessment. The findings of
the AA must be clearly documented in order to provide transparency of decision-making, and to ensure the
application of the ‘precautionary principle’l. If however the conclusions at the end of the screening exercise are
that significant impacts on any European sites, as a result of the proposed development, either alone or in
combination with other plans and projects, can be ruled out, the need for Appropriate Assessment does not arise.

* one of the primary foundations of the precautionary principle, and globally accepted definitions, results from the work of the Rio
Declaration. Principle #15 declaration notes:
"In arder to protect the environment, the precoutionary approach shall be widely applied by States according to their copabilities.
Where there are threats of serious or irreversible damage, lock of full scientific certainty shall not be used as a reason for postponing
cost-effective measures to prevent environmental degrodation. "

3.2 Owerview of the Study Area and Receiving Environment
3.2.1  Site Description and Features of the Surrounding Environment
Habitats

The proposed crossing point of the Lower River Shannon cSAC consists of the following habitat types: mosaic of
Exposed Sand, Gravel or Till/Reed and Large Sedge Swamps (EDA/F51), Depositing/Lowland Rivers (FW2), Improved
Agricuttural Grassland (GA1), Scrub (WS51) and Wet Willow-Alder-Ash woodland (WHNE) — see Figure 2: Habitat map
of the proposed crossing point of the Lower River Shannon cSAC.
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Figure 2: Habitat map of the proposed crossing point of the Lower River Shannon cSAC (River Feale) Depositing/Lowiand Rivers (FW2) - River Feale

The proposed crossing point of the River Feale is located approximately 3.8km downstream of Listowel Bridge. ltis
evident that this part of the river has been maodified in the past with embankments along either side of the
channel. 5ome rock armouring has been installed along the southern bank to prevent ergsion. Similarly, for a
stretch of approximately 360m along the northern bank a short distance upstream of the proposed crossing point,
concrete reinforcement forms part of the riverbank. This appears to be a stabilisation)protection measure to
minimise erosion of the riverbank.

The crossing point is at a shallow pool on a bend in the river. The width of the river at the time of the survey was
approximately 20m. The flow regime in the river in the vicinity was a combination of pool, riffle and glide over a
largely cobble based substrate.

e At the proposed crossing point the southern bank of the river consists of a high, vertical bank (c.4/5m above the
el \ water level) of unconsolidated gravel and cobbles (see Plate 1 below). At the top of the bank is an area of dense
y bramble scrub with narrow bands of Alder Alnus glutinosa woodland tothe west and east (desaribed in more detail

| under the WNE& woodland classification below). At the proposed crossing point the northern bank of the river

: consists of an area of reed swamp on alluvial cobbles and gravels grading to an area of dense gorse scrub on the

; embankment separating the river channel from the agricultural field beyond. The habitats present on both banks

: are described in more detail under the relevant habitat classification categories in this section. Instream aguatic

/ plant species were generally guite limited in extent and induded Canadian pondweed Elodeo canadensis, water-

: ;,/'/ starwort spp. Callitriche spp. and Fontinalis spp.

= Some water-crowfoot occurs to the east of the proposed crossing point (c. 70 m upstream), the prindpal species of
*\/ which is Ranunculus penicillatus var. peniciliatus. This area of habitat (given that this species is characteristic) may
L correspond with the Annex | habitat type “water courses of plain to montane levels with the Ranunculion fluitantis
o) and Callitricho-Batrachion vegetation” [3260]. The European Commission definition of this habitat is broad
g \ (European Commission, 2013), and despite work undertaken by Kelleher (2011), there is no agreed definition of
\\ this habitat and its sub-types in Ireland (NPWS, 2013a). Based on the Lower River Shannon SAC Conservation

' Ohbjectives Supporting Daocument- Watercourses of plain to mantane levels with the Ranunculion fluitantis and
Callitricho-Batrachion vegetation (National Parks and Wildlife Service, 2012), this qualifying interest habitat within

= the Lower River Shannon cSAC includes three high conservation element sub-types to which the area of water

AN

- ‘\-‘ 1 ‘ e y : crowfoot east of the bridge crossing does not correspond. This habitat therefore, imrespective of its classification,
does not form part of the qualifying interest for the Lower River Shannon cSAC.

- Proposed Works Area within the SAC

=== GPO Boundary Exposed Sand, Gravel or Till/Reed and Large Sedge Swamps (ED1/F51)

D Lower River Shannon SAC This habitat mosaic was present at the proposed crossing point of the River Feale. Along the southern bank there
Habitats was a Cliff face of unconsolidated alluvial deposits (coarse sands, gravels and cobble). This material was largely
D Depositingfowiand rvers (FW2) ¥ urvegetated save for sparse cover of reed canary-grass Phalaris arunginacea, creeping bent Agrostis stolanifera

_| Erodingiupland rivers(FW1) and occasional willow saplings along the waterside boulders (e.g. Salix fragilis, 5. cinerea).

‘._ o ] Improved agnoullura grassland (GAT)
7| Dry meadows and grassy verges (GS2)
= Exposed sand, gravel or 8ll (EDY)

7] serub (ws1)

- Riparian Woodland (WN5) \w

g Wet willow-alder-ash woodland (WNEG)

§ O VNV AT AN DA N-'
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Plate 1: South bank of River Feale at the proposed crossing point

Along the northern bank of the River Feale, exposed gravels and cobbles are present in a transitional zone between
the river and the more established scrub cover higher up the river bank (Plate 2). There is abundant growth of reed
canary-grass within this band, of varying densities.

Plate 2: North bank of River Feale at the proposed crossing point

Where habitat conditions support emergent vegetation, the river is fringed by spedes in addition to reed canary-
grass such as purple-loosestrife Lythrum salicaria, common nettle Urtica dioica, water forget-me-not Myosotis
scorpioides, docks (Rumex crispus, R. conglomeratus), meadowsweet Filipendula uvimaria, great willowherb
Epilobium hirsutum, hogweed Heracleum sphondylium, hemlock water-dropwort Oenanthe crocata, bittersweet
Solanum dulcamara, water mint Mentha aquatica, branched bur-reed Sparganium erectum, wavy bitter-cress
Cardamine flexuosa, fool’s-water-cress Apium nodifiorum, water-cress Rorippa nasturtium-aguaticum, marsh
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valerian Valeriana dioica, water horsetail Equisetum fiuviatile and very occasionally common spike-rush Eleocharis
palustris.

On the exposed cobbles, species such as procumbent pearlwort Sagina procumbens, clovers Trifolium spp.,
redshank Persicaria maculosa and water-pepper Persicaria hydropiper occur.

Other species present include willows Salix spp., colt’s-foot Tussilago farfara, dandelion Taraxacum spp., daisy
Bellis perennis, creeping buttercup Ranunculus repens, red clover Trifolium pratense, common nettle, and yarrow
Achillea miliefolium, with willow scrub, becoming more frequent on the upper shores of exposed alluvial material.

The invasive alien plant species Indian balsam (alsc known as Himalayan balsam) Impatiens glandulifera and
Japanese knotweed Fallopia japonica are also present along the river bank at the proposed crossing point aswell as
both up and downstream.

Improved Agricuitural Grassland (GA1)

A large proportion of the lands crossed by the proposed development corresponded to this habitat type. The
majority of fields are subject to intensive grazing and/or regular cutting for silage, with others having been re-sown
with agricultural grasses following a change in use from arable crops. Species composition is typically poor with
grass species present including: rye-grasses Lolium spp., cock’s-foot, Yorkshire fog Holcus lanatus, creeping bent,
crested dog’s-tail Cynosurus cristatus, meadow foxtail Alopecurus pratensis and meadow-grasses Poa spp. Herb
species are generally limited to species such as creeping buttercup, meadow buttercup Ranunculus acris, ribwort
plantain Plantago lanceolata, dandelion, white clover Trifolium repens, daisy, common mouse-ear Cerastium
fontanum, docks Rumex spp. and thistles Cirsium spp. Some improved agricultural fields between the River Feale
and the R557 and between the Forge Road and the R553 have abundant rush cover in places; soft-rush and jointed
rush Juncus articulatus. These fields are included within the GA1 classification where rushes do not dominate the
vegetation. Wetter patches (with some wet grassland characteristics) are present in the improved agricultural fields
south of the River Feale. For example, some patches of yellow iris Iris pseudacorus are present in small isolated wet
areas in some fields.

Dry Meadows and Grassy Verges (GS2)

The embankment at the southern crossing point of the River Feale is dominated by red fescue but is being
overgrown by bramble scrub encroaching from the adjacent scrub habitat along the top of the river bank.

Plate 3: Southern bank — view from agricuitural fields looking north

Riparian Woodland (WN5)
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This woodland type occurs primarily in mosaic with Scrub WS1 habitat on the northern bank of the River Feale a
short distance downstream of the proposed crossing point, on the lower portions of the slope transitioning to reed
swamp and exposed cobble mosaic (Exposed Sand, Gravel or Till/Reed and Large Sedge Swamps ED1/FS1). The
tree species present are willows (Salix cinerea, S. fragilis and occasional Salix alba) with ground flora supporting
reed canary-grass, meadowsweet, rough meadow-grass, remote sedge Carex remota and opposite-leaved golden-
saxifrage Chrysosplenium oppositifolium.

Another area of this habitat occurs on the southern bank of the River Feale a short distance upstream of the
crossing point and is similar in nature except that it additionally contains occasional ash (Plate 3).

Detailed botanic surveys of these areas of woodland were undertaken on 26th June 2014. Neither of these areas
correspond to the Annex | habitat “Alluvial forests with and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion
aibae)” [*91EQ]. A vegetation assessment undertaken, based on Perrin et al. (2008), indicated that although both
areas of woodland support the three positive indicator tree species (ash, alder and grey willow), both areas failed
all other criteria for meeting the Annex | habitat type *91EQ; i.e. an absence of enough of the other positive
indicator non-tree species, not meeting various criteria for habitat structure, inadequate representation of tree
ages and size classes and presence of the negative indicator species sycamore Acer pseudoplatanus.

Plate 3: Woodland habitats upstream of the proposed crossing point of the River Feale (view looking south -
proposed crossing point is around the bend in the river channel in the distance).

-

Wet Willow-Alder-Ash Woodland (WN6)

Along the banks of the River Feale on both the southern and northern banks there are a number of thin linear strips
of alder dominated woodland. These wooded areas do not directly correspond to Wet Willow-Alder-Ash Woodland
(WNB) as described by Fossitt but this is the closest habitat match in that classification system. The habitat most
closely corresponds to the Alnus glutinosa — Filipendula ulmaria group (3b Alnus glutinosa — Rubus fruticosus)
vegetation type as per Perrin et. al., 2008. This habitat does not correspond to the Annex | habitat *Alluvial forests
with Fraxinus excelsior (Aino-Padion, Alnion incanae, Salicion albae).

Detailed botanic surveys of these areas of woedland were undertaken on 26 June 2014. None of these areas
corresponded to the Annex | habitat “alluvial forests with Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion
albae)” [*91EQ]. A vegetation community assessment based on Perrin et al. (2008) indicated that although these
areas of woedland suppert the three positive indicator tree species (ash, alder and grey willow), these woodland
areas failed all other criteria for meeting the Annex | habitat type *91EOQ; i.e. an absence of the other positive
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indicator non-tree species, not meeting various criteria for habitat structure, inadequate representation of tree
ages and size classes and presence of the negative indicator species sycamore Acer pseudoplatonus.

The tree species present primarily include alder with occasional ash Fraxinus excelsior, willows [Salix cinerea, 5.
fragilis and occasional Saliv alba) and sycamore Acer pseudoplotonus. The understory was represented by
hawthorn and elder Sambucus nigra and the field layer was dominated by bramble Rubus fruticosus agg.

In drier stands the ground flora supports primrose Primula vwigaris, enchanter's-nightshade Circoea lutetiana,
common vy Hedera helix, bramble, ramsons Allium ursinum, male-fern Dryopteris filix-mas, hogweed, lesser
celandine Ronuncwlus ficaria, bluebells Hyacinthoides non-scripta (L), wood avens Gewmn urbanum, broad-leaved
dock, wood anemaone Anemane nemaorosa, great woodrush Luzuia sylvatica, alexanders Smyrnium olusatrum, red
campion Silene digica, common nettle, cdleavers Golium aparine, hedge woundwort Stachys sylfvatica, creeping
buttercup, bittersweet and ground ivy Glechoma hederacea.

In more damp areas, the ground flora supports meadowsweest, rough meadow-grass Pog trivialis, remote sedge
Carex remota, opposite-leaved golden-saxifrage Chrysasplenium oppositifolium and hemlock water-dropwiort.

Scrub (WS1)

At the proposed crossing point of the River Feale there are substantial areas of scrub on both banks. Dense
bramble cover is present along the embankment at the top of the southern river bank; there is complete cover on
the north facing side with patches of bramble cover on the south facing side (and some gorse at the western end).
An extensive area of gorse scrub is present along the northern riverbank at the proposed crossing point.

Species
Freshwater pearl mussel

There were no records, and no evidence from the survey, for this species downstream of the proposed
development. There is very little suitable habitat upstream and downstream of the River Feale crossing point and
the habitat in the smaller tributary streams is unsuitable.

COtter

Evidence of otter activity was recorded frequently along the banks of the River Feale and also on the Mill Stream
Lower {as shown on Figures 6.6-6.12: Mammal Survey Results). Mo evidence of otter was recorded along any of the
other watercourses crossed by the proposed development.

Three potential otter holts and an otter couch site were recorded within the area surveyed. Two of these sites are
located more than 1.3km from the proposed development and will not be affected in any way as they are outside
of the zone of influence (150m in relation to active natal holt sites according to National Roads Authority, 2006, and
Highways Agency, 2001). The remaining potential holt is located along the boundary of the proposad development
at Garryantanvally. Although this burrow along the stream bank displayed the characteristics of an otter halt, no
evidence of any otter activity was recorded in its vicinity throughout the survey period (in 2013, 2014 and 2016). It
is included in the assessment, as it is deemead prudent to have it mapped and rechecked pre-construction to
confirm that it is not in use by otter at that time.

Spot checks for evidence of otter activity were also undertaken at major bridge sites within a Skm radius of the
proposed development: Dromenurrin Bridge, Inch Bridge, Shrone Bridge, Finuge Bridge, Listowel Racecourse
(Greenville Road), Listowel Racecourse (Listowel Town Centre), Listowel Bridge, The Knight's Bridge, and Kennelly's
Bridge. All, aside from the Listowel Racecourse | Greenville Road) bridge site, had evidence of otter activity on one
oF more visits. For more details see Figures 6.6-6.12- Mammal Survey Results.

Imvasive Plant Species

There are four invasive, non-native plant spedes listed in the Third Schedule of the European Communities (Birds
and Natural Habitats) Regulations, 2011 present within, or in close proximity to, the proposed development:
Japanese knotweed Faollopio jeponica, Indian balsam Impatiens glandifiora, Spanish blusbell & hybrids
Hyacinthoides hispanica and H. x massartiagng and three-cornered garlic Allium triguetrum. The locations of these
invasive species are shown on Figures 6.1-6.5: Invasive Species Results.
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Wintering Birds

Surveys to determine the usage of the fields within the zone of influence of the proposed development by whooper
sWans were carried out over two seasons: 20013-2014 and 2016-2017. The 2013-2014 season commenced in early
November 2013 and finished in late March 2014, while surveys for the 2016-2017 season commenced in late
November 2016 and ended in early Apnil 2017. Both survey seasons encompassed sixX survey visits.

In both seasons, there were large flocks of whooper swans (maximum counts of 72 to 549 birds, with a mean of
226) feeding on improved agricultural fields at Ballyounsen (c. 6km west of the proposed River Feale crossing
point). Whooper swans also fed on grassland in Finuge, . 320m west of the River Feale crossing point, albeit in
smaller numbers (counts ranging between 0 and 249, with a mean of 63). At Finuge, the date with the highest
count of whooper swans corresponded to flooding of other favoured sites in the locality. Whooper swans were
observed feeding at five other locations over the two survey seasons, although none of these locations were
occupied by the species with the same regularity as Ballyounsen and Finuge. The lowest count of birds was
recorded inearly April 2014 which might be attributed to the migration of the species to its summering grounds in
lceland.

In addition to the feeding activity observed across the survey sites, whooper swans were observed night roosting
within the River Feale, c. 320m west of the proposed development. The number of birds roosting here varied
between seven and 59 birds.

With regards to other wetland bird species, a flock of . 60 golden plover Pluvialis apricaria were recorded roosting
in the agricultural field immediately to the north of the proposed crossing point of the River Feale in April 2013 A
flock of €. 170 golden plover were observed in December 2013 in the same area; occasionally settling in the same
field between disturbance events. Flocks of up to 72 golden plover were cbserved overflying the Finuge whooper
swan site an the 28th March 2014, In the 2016/17 survey season, 46 golden plover were recorded feeding at
Finuge on 24th November 2016.

Snipe Gallinago gallinage were flushed from areas of rushy or rank grassland zlong the off-line section of the
proposed development at Islandganniv, Garryantanvally and Coolnaleen Lower during the site sunveys in April
2013, October 2013, December 2013, January 2014, February 2014, December 2016 and February 2017.

Flocks of mallard Anas platyrhynchos (up to 9 individuals) and teal Anas crecea (up to 26 individuals) were recorded
glong the River Feale in the vidnity of the proposed crossing point during the winter survey periods.

Black-headed gulls Larus ridibundus (in flocks of up to 50 birds) were routinely seen in many of the improved
agricultural fields next to the River Feale over the course of the surveys; from Finuge Bridge to Listowel Racecourse,
including the large field immediately north of the proposed crossing point.

Low numbers (i.e. 1-5) of oystercatcher Haematopus ostralegus, redshank Tringa tetanus, and greenshank Tringa
nehularia were observed fiying over the Finuge site in the 2016/17 survey s2ason.

Pink-footed geese Anser brachyrhynchus (five individuals) and one barnacle goose Branta leucopsis overflew the
Finuge site on the 17th February 2014, entering and leaving the area from the direction of the Cashen Estuary.
Eleven greylag geese Anser gnser were grazing in fields alongside whooper swans on Bth December 20156.

The Finuge whooper swan feeding area and the fields where snipe were recorded, are shown on Figures 6.13-6.158:
Bird Survey Results.

Breeding Birds

The results of the breeding bird surveys are shown on Figures 6.13-6.18: Bird Survey Results and the full species list
is included in Appendix 6.3 of the EIS.

Fish Species

The River Feale is considerad to be a nationally important river system for Atlantic salmon and brown trout. Water
guality in the River Feale is dassified by the EPA as being of good status (04) c.1. 7km upstream of the proposed
crossing point (sampling station at Listowel Racecourse footbridge) and is classified as being of moderate status
(Q3-4) at Scartleigh Weir, c.1.3km downstream of the proposed crossing point.
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Previous studies undertaken in relation to the proposed development noted the presence of holding pools for
Atlantic salmon in the vicinity of the proposed crossing point, and spawning and nursery areas were present
throughout the lower River Feale in the locality (Mott MacDonald, 2009 and Ryan Hanley, 2012).

All three species of lamprey are known from the River Feale with juvenile lamprey previously recorded at sampling
stations at the Listowel Racecourse footbridge and upstream of the weir at Scartleigh (0'Connor, 2006). The larvae
{or ammocoetes) of these species burrow into fine silts in areas of slack flow along the river bank; a habitat that is
not present at the proposed crossing point.

Baseline Water Quality monitoring results

Baseline water quality monitoring was undertaken in March and June 2013 at various locations along the River
Feale and surrounding watercourses see Figures 7.1-7_6: Surface Water Features, in line with the NRA Guidelines on
Pracedures for Assessment and Treatment of Geology, Hydralogy and Hydrogeology for National Road Scheme
(NRA, 2009) [ see Appendix 6). Where available, these results are compared to the standards in the European
Communities Environmental Objective (Surfoce Water) Regulations, 5.1. 272 of 2009. Physico-chemical analysis
results for the water samples show few exceedances of the guideline limits and there is no indication of pellution
within the watercourses. Suspended solids results are were all under the 25 mg/| guideline value for salmonid
waters.

3.2.2  Description of the Proposed Development

The proposed development is a combination of new road construction and upgrades to existing roads. Itincludes
new road construction through greenfield lands around the west of the town and the upgrade of the existing lohn
B. Keane Road along the northern fringe of the town as well as side road realignments, junction upgrades and the
provision of new pedestrian and cycle infrastructure. The proposaed development comprises approximately 7 km of
construction between the existing N69 at Billeragh, south of Listowel Town and the existing N&69 in Ballygowloge
{refer to Figure 1.1 for the proposed development terminus locations). It consists of approximately 3.8 km of new
greenfield road construction, 1.2 km upgrade/realignment of existing road, and 2 km of upgrade to the John B.
Keane Road and provision of new shared cycle and pedestrian facilities.

The proposed development commences on the existing N62 in the townland of Billeragh approximately 0.7 km
south of its junction with the R357 to Finuge and continues along the NE2 for a distance of approximately 0.25 km.
It then leaves the existing road alignment and proceeds north as greenfield construction through the townland of
Coolnaleen and Garryantanvally, intersecting the R557 to Finuge at a new roundabout, then continuing north. It
crosses two streams, the Ballygrenane Stream and the Garryantanvally Stream, before crossing the River Feale by
means of a river bridge. Continuing northwards, it crosses the Mill Stream Lower and then intersects Local Road,
known locally as Greenville Road, at a new roundabout. The mainline then turns northeast, intersecting Local Road
110112, known locally as Forge Road. Access to the northern section of the L10112 will be provided by means of a
T junction onto the proposed development, while the section of the L10112 to the south of the proposed
development will become a cul-de-sac, accessed via the Greenville Road. The proposed development continues
northeast, and turns east following the line of the disused railway for approximately 0.6 km before turning
northeast to avoid an existing cluster of dwellings.

The proposed development then intersects the R553 to Ballybunnion at a new roundabout. The John B. Keane
Road will be re-designated as N69 National Secondary Road. The John B. Keane Road is currently designated as N9
from the junction with the R552 Ballylongford Road. The existing junction with the R552 Ballylongford Road is a
small urban roundabout. As part of the proposed development, this will be upgraded to include traffic signals, in
place of the existing roundabout, incorporating pedestrian crossing facilities. The entire length of the John B. Keane
Road will be upgraded to include a new shared pedestrian and cydist facility on its northern side which will
generally be constructed within the existing road boundary to minimise adverse impact.

Description of the River Feale Crossing

The proposed River Feale Bridge spans the river and is located within the townland of Garmyantanvally. The
structure crosses perpendicular to the river and is a two span arrangement with an intermediate support located
within the Lower River Shannon SAC, but outside of the high water channel. The south abutment is set-back, with
the intermediate pier set-back from the northern edge of the high water channel. The pier set-back allows for a
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natural bank path to be maintained for future access for maintenance and fishing and includes an allowance for the
curvature of the river. The northern back span has been sized to minimise the overall length of the structure while
preventing uplift at the abutment bearings. The length of the main span is approximately 62 m with a back span of
45 m.

Drainage and Attenuation

There are a number of different types of drainage system which were adopted for the carriageway drainage
system:

® Sealed Drainage: This drainage system collects, conveys and discharges carriageway runcoff via sealed
{impervious) conduits. An example of this type of drainage system is the kerb and gully drain. Typically,
this type of drainage system is used where footways are provided or an high embankments (= 6 metres).

® Grassed Surface Water Channels: Grassed Surface Water Channels are a development of swales for use as
road edge channels. The function of the channel is to collect and convey rainwater runoff from the road
surface. At suitable points along the channel, water is discharged into a separate carrier pipe or carrier
drain. Where Grassed Surface Water Channels are used a Fin Drain will be provided to ensure any
percolation through the channel is intercepted before reaching the unbound pavement layers.

» Oyer the Edge Drainage (Open Channels): These drains are used to drain over the edge carriageway runoff
on smaller embankments (<6 metres high) and to act as interceptor drains for water from adjoining
properties at the top of cut slopes and at the toe of embankments. They are generally trapezoidal in
shape, 1 metre wide at the base with 1:1 side slopes. They can be unlined or concrete lined, depending on
ground conditions.

It is proposed, as part of the drainage design for the proposed development, to construct retention ponds (also
known as attenuation ponds) which will reduce the likelihood of flooding in the catchment.

Pollution Control measures from the proposed development are designed in accordance with HD 33/06, HA
103/06, HA 216/06 of the DMRE.

The proposed road drainage system will primarily incorporate grassed surface water channels, kerb and gully, over
the edge drainage, sealed pipes, carrier drains, interceptor ditches, culverts, attenuation areas and pollution
control as required in accordance with the above design standards.

Pollution control will be achieved during the conveyance of the road runoff to the attenuation features, including a
forebay and wetlands at each outfall location, and both grassed surface water channels within the intermediate
verges and the over-the-edge drainage to grassed swales/carrier drains where the drainage is allowed filter
through the vegetation.

3.2.3  Other development nearby which could lead to cumulative impacts upon local ecology

The River Feale in the vicinity of Listowel is classified as being “at risk of not achieving good status” under the
Water Framework Directive Risk Scores (Environmental Protection Agency, 2017). In the absence of the proposed
development, potential impacts to water quality, along with any flood relief measures or similar works that may
affect the hydrological or flood regime of the River Feale and its tributaries into the future, have the potential to
result in negative impacts to the aguatic environment and associated habitats. These include existing IPC licenced
discharges, discharges from Listowel Waste Water Treatment Plant (which according to the Listowel Waste Water
Treatment Plant Annual Environmental Report 2012 is operating within capacity, is compliant with the
Environmental Limit Values set in the wastewater discharge licence and the discharge does not have an
observable negative impact on either water quality or on Water Framework Directive status) and existing
storm water overflows from the waste water network which discharge to the River Feale. If the proposed
development were to affect the existing hydrological regime or affect existing water quality within the River Feale
system there would be the potential for significant adverse “in-combination” effects to result.

The shannon River Basin Management Plan 2009-2015 lists the following pressures on water quality within the
district, many of which could have potential “in-combination” effects with other proposed plans and projects:
diffuse pollution risks, such as nutrient enrichment, from agriculture, forestry, peatland and urban land uses;
wastewater and industrial discharges; wastewater from unsewered properties; landfills, quarries, mines and
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contaminated lands; physical modifications and damage; water abstractions; aguaculture; invasive species; leisure
activities; and dangerous substances. A road development has the potential to affect water quality in receiving
watercourses at some geographic level and therefore act “in-combination” with some of the pressures listed
above.

The key objectives of Ireland’s National Biodiversity Plan 2011 — 2016 are: to mainstream biodiversity in the
decision making process across all sectors; to substantially strengthen the knowledge base for conservation,
management and sustainable use of biodiversity; to increase awareness and appreciation of biodiversity and
ecosystems services; to conserve and restore biodiversity and ecosystem services in the wider countryside and the
marine environment; to expand and improve on the management of protected areas and legally protected species;
and, to substantially strengthen the effectiveness of international governance for biodiversity and ecosystem
services. No risk of significant adverse “in-combination” effects with the proposed development were identified at
the strategic level from this plan.

Similarly, Kerry County Council's Biodiversity Actions 2008-2012 plan and its Heritage and Biodiversity Plan 2008 -
2012 pose no risk of significant adverse “in-combination” effects with the proposed development as they seek to
enhance and protect the county’s biodiversity resource.

There is potential for “in-combination” effects of projects undertaken within the scope of the Kerry County
Development Plan 2015 — 2021, the Listowel Town Development Blan 2009 — 2015, and the Listowel/Ballybunion
Functional Areas Local Area Plan 2013-2015. All of these plans have objectives to protect biodiversity, to comply
with the requirements of the EU Hahitats Directive, and not to permit development likely to have a significant
adverse effect on the integrity of European sites. The Natura Impact Report (NIR) for the Kerry County Development
Plan 2015 — 2021 concluded that “the Kerry County Development Plan is not likely to have significant effects on a
Natura 2000 site, either by itself or in combination with other plans or projects and that adverse impacts on the
integrity of Natura 2000 sites are not likely to occur”. The Findings of No Significant Effects (FONSE) report prepared
for the Listowel/Ballybunion Functional Areas Local Area Plan 2013-2019 concluded that the “Listowel/Ballybunion
Functional Areas Local Area Plan (FALAP) (2013-2019) and the related 10" variation to the Kerry County
Development Plan 2009-2015, would not have significant effects on Natura 2000 sites. It is therefore considered
that an appropriate assessment is not required”. Therefore, no significant adverse “in-combination” effects are
predicted to result from these plans in combination with the proposed development.

A planning application was submitted to Kerry County Council to construct a 10 turbine wind farm in the townlands
of Lissahane/Ballyhorgan, ¢.2_8km south-west of the proposed development. Planning permission was refused by
Kerry County Council in October of 2014 but permission was granted on appeal to An Bord Pleanalain July 2016_ As
this area is hydrologically connected to the Lower River Shannon cSAC by way of the existing field drainage
network, there is the potential for pollution events during construction to effect water quality in the River Feale.
During operation, the most significant of the likely effects are impacts to bird species. An NIS was submitted with
the planning application for the proposed wind farm development (McCarthy, Keville, 0"5ullivan Ltd., 2014) which
concluded that “no significant or indeterminate impacts are likely as a result of the proposed project on the
conservation objectives or overall integrity of any Natura 2000 site in the vicinity of the site of the proposed
development”. Given that the proposed development alone was not predicted to result in any significant effects to
qualifying interest bird species of the nearby SPAs, the proposed NG9 Listowel Bypass will not have any in-
combination effects with the proposed wind farm development.

The vast majority of other planning applications in the area relate to housing extensions/renovations or farm
improvements (e.g. new sheds, roofing, livestock storage units and slurry tanks). The only likely significant effects
that would arise in-combination with such developments is a reduction in water quality in receiving watercourses
{e.g. the River Feale) that could result from septic tanks andfor contaminated run-off from agriculture {e.g.
accidental discharge of slurry from farm yards).

3.2.4 Designated sites within 15km of the proposed development

Designated sites within 15km of the proposed development are shown in Figure 3 European sites within potential
zone of influence of the Proposed Development. Two cSACs and three SPAs are located within this 15km zone;
outside of which, there are no other European sites within the zone of influence of the proposed development.
Table 1 below outlines the qualifying interests for each European site and identifies whether there are any
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potential source-pathway-receptor links via which adverse effects to the sites’ qualifying interests and conservation
objectives could potentially occur. This was vital to identify any potential adverse effects from the proposed
development on the gualifying interests of these European sites, or cumulatively with other developments, that
may result.

European sites are considered relevant where a source-pathway-receptor link exists between the proposad
development and the European Sites. In order for an impact to occur there must be a risk enabled by having a
'source’ (e.g. waste water discharge), a ‘receptor’ (e.g. a SAC or other ecologically sensitive feature), and a pathway
between the source and the receptor (ie. a watercourse or drainage system which connects the proposed
development site to the SAC). The risk of the impact does not automatically mean it will occur, or that it will be
significant. However, identification of the risk does mean that there is a possibility of ecological or environmental
damage occurring, with the level and significance of the impact depending upon the nature and exposure to the
risk and the characteristics of the receptor.

Where a source-pathway-receptor link is identified between the proposed development and a European Site which
has the potential to result in adverse effects to the sites’ qualifying interests and conservation objectives, each of
the qualifying interests are assessed in Table 2 to identify which species or habitats are at risk.

Figure 3: European sites within the potential zone of influence of the proposed development
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Table 1

ldentifiation of Eurcpean sites and their Relevance to the Proposed Development

EUropean Sites are cons releyant re a receptor -pathway-source link” exists between the proposed de ent a European Site.
i idered rel whe thrw link" exists between the mid thee: i

River lamprey Lompetrg fluviatilis [1099]

Atlantic salmon Soimo salar [1106)

= sandbanks which are slightly covered by sea water all the time [1110]

Estuaries [1130]

= Mudflats and sandflats not covered by seawater at low tide [1140]

*Coastal lagoons [1150]

= Large shallow inlets and bays [1160]

= Reafs [1170]

= perennial vegetation of stomy banks [1220)

= Yegetated sea cliffs of the Atlantic and Baltic coasts [1230]

= Salicornia and other annuals colonizing mud and sand [1310]

= Atlantic salt meadows (Glawco-Puccineilistolic maritimae) [1330]
= Bottle-nosed dolphin Tursiops truncotus [1349)

= Otter Lutro lutrg [1355]

Site Mame & Code Distance from Gualifying Interests (Qls) f Special Conservation Interests [SCIs) Do any potential receptor-pathway-source links exist between the
Il:levelu;?ment {*Priority Annex | Habitats) proposed development and the European site?
|approximate)

Lower River Shannon The proposed = Freshwater pearl mussel Margarnitifera margantifera [1029] Yes, a5 the proposed development crosses the Lower River Shannon

CSAC development . CRALC wia a proposed new bridge over the River Feale, and drainage
= Sag lamprey Petromyzon maninus [1095 '

[002165] crosses the ey ¥ [ ] gutfalls from the proposed road development will discharge to the

CSAC = Brook lamprey Lampetra ploneri [1096] cSAC. The following are the potential impact sources that have baen

identified:
Hobitat Loss

The construction of the proposed new River Feale Bridge will result in
the loss of habitat from within the boundary of the cSAC; none of
wihich is Annex | or Qualifying Imberest habitat.

Habitat Degrodation

Invasive plant species (e.g. lapanese knotweed Follopia japonica and
Indian balsam impatiens glandulifera) are present at the crossing point
of the River Feale and at locations along some of its tributaries, which
are also proposed to be crossed. Construction works in these areas will
disturb soils contaminated by these invasive plant species. Therefore,
there is a risk that contaminated soils and plant material would be
washed downstream to the lower reaches of the River Feale and
Cashen Estuary, spreading invasive plant species to uninfested areas
within the csAC, with the potential to result in indirect impacts on
downatream Annex | habitat types present.

A reduction in air quality could also lead vo habitat degradation within
the csac, influencing plant growth rates and species composition,
diversity, and abundance.

* In ecological and environmental impact assessment, for animpact to ocour there must be a risk enabled by having a "source’ (e.g. construction works at a proposed development site), a 'receptor’ (e g. &
SAC or other ecologically sensitive featura), and a pathway bebwean the source and the receptor (i.e. a watercourse which connects the proposed development site to the SAC). The risk of the impact
does not autornatically mean it will oocur, or that it will be significant. Howewer, identification of the risk does mean that there is a possibility of ecological or environmental damage ocourring, with the
lewvel and significance of the impact depending upon the nature and exposure to the risk and the characteristics of the recephor.
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Table 1

ldentifiation of European sites and their Relevance to the Proposed Development

(European sites are considerad relevant where a receptor -pathway-source link” exists betwesn the proposed development and the European Site.

Site Name & Code

Distance from
Development
|approximate)

Cualifying Inberests (Qls) / Special Conservation Interasts [SCis)

[*Priority Annex | Habitats)

Do any potential receptor-pathway-source links exdst between the
proposed development and the European site?

Mediterranaan salt meadows (Juncetalie maritimi) [1410]

water courses of plain to montane levels with the Aenuncwlion fluitontis
and Callitricho-Gatrachion vegetation [3260)

Molnig meadows on calcaregus, peaty or clayey-silt-laden soils (AMolnion
coeruleas) [6410]

* Allwvial forests with Alnus giutinosa and Fraxinus excelsior [Alno-Podion,
Alnign inconoe, Solicion albas) [91E0]

Source:

NPWS [3012) Conservation Jbjectives: Lower River Shannon SAC 002165, Version 1.00

National Parks and Wildlife Service, Department of Arts, Heritage and the Gaeltadht.

Disturbance during Construction

although there will be no instream works, and therefore no direct
disturbance, construction works in the vicinity of the River Feale have
the potential to result in indirect disturbance (and associated
dizplacemeant effects) to aquatic species in the river.

Reduction in Water Quality

&s all drainage outfalls from the proposed development will ultimatealy
discharge to the River Feale, or to other surface water features
connected to the River Feale/River Cashan system, the construction
and operation of the proposed development has the potential to
adversely affect water quality in the cSAC and result in associated
indirect effects on aguatic qualifying interest Annex | habitats and
annex 1 species.

Barrier Effect

The proposad clear span bridge design will ensura that that neither the
construction nor aperation of the proposed development will result in
any barrier effect to aquatic species along the River Feale cormidor.

Effects on the existing hydrological regime and floodplain connectivity
along the River Feale

The clear span bridze design proposed will maintain the existing
channel profile and substrate, and the existing flow regime of the river.
Hydraulic modelling has been carried out to understand the impact of
the road crossing on the flow of the watercourse innormal and flood
flow. To consider this the 50% and 1% plus climate change annual
excesdance, probability flows were run through the hydrawlic model.
n both scenarios there is no predicted headloss at the proposed bridge
therefiore the structure is not providing a restriction to in channel flow.

Howewver in the 1% plus climate change event, where the road crosses
the floodplain, restriction to flow across the floodplain flow was

NE3 Listowel Bypass Road Improvement scheme, 22

Co. Kerry

172

Matura Impact Statement



cawley

Table 1

identifumtion of European sites and their Relevance to the Proposed Development

(European sites are considered relevant where a receptor -pathway-source link” exists between the proposad development and the European Site.

Site Mame & Code

Distance from
Development
|approximate)

qualifying Interests (Qls) / Special Conservation Interests [SCls)

[*Priority Annex | Habitats)

Do any potential receptor-pathway-source links exist between the
proposed development and the European site?

predicted by the hydraulic modelling (see Figure C2-3 in Appendix 8.2
of the E15 the Flood Risk Assessment - post proposed development
with mitigation measures flood rick during 1% AEP plus climate
change). This would result in increased retention of water on the
floodplain for a period after a 1% plus climate change flood event.
Given that the hydraulic modelling did not predict any restriction to in
channel flow, and that any such flooding events are likely to be rare
(1%} and temporary in nature, none of the aquatic qualifying interest
species will be adversely affected. similarly no significant effects are
likely with respect to the estuarine or coastal habitats downstream.
Any areas of the Annex | pricrity habitat Alluvial forests [*91E0] are
also unlikely to be significantly affected as this habitat type requires
periodic flooding [see Table 4).

Mevertheless, effects to the functioning of a floodplain nead to be
minimised both quantitatively and with respect to the extent of amy
predicted effects and mitigation measures have been proposed [see
section 5.1.4).

Moanveanlagh Bog
SAC

[002351]

3.2km east

= Active raised bogs [7110]
= Degraded raised bogs still capable of natural regeneration [7120]
= Depressions on peat substrates of the Aynchosporion [7150]

Source:

NPWS [2015) Conservation objectives for Moamveanlagh Bog SAC [002351]. Version 1.0
Department of Arts, Heritage & the Gaeltacht.

Mo, due to the distance of the SAC from the proposed development
and the absence of any pathway by which the hydrology of the bog
could be affected.

River Shanmon and 10.7km morth = Cormorant Pholgcrocorax carbo [AD17] Mo, The proposed development will not result inany significant direct
:;u:;;;ﬂrgx?ﬁ?]utuaries = Whooper Swan Cygnus cpgnus [A038] :;"dirm imp:m'lm the 5:"";“ it the River Feale catchmant
" Light-bellied Brant Goose Branta bemicla hrota [AD45] catclﬁeﬁitimd;;:n::t ;min u:ir::tll,r tnr::irs ::;;eafl :'t: J|:
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Table 1 identifumtion of Eurcpean sites and their Relevance to the Proposed Development

{ European sites are considered relevant where a receptor -pathway-source link” exists between the proposed development and the European Site.

Site Name & Code

Distance from
Development
lapproximate)

Cualifying Interests [(Qls) f Special Conservation Interests [SCls)
[*Priority Annex | Habitats)

Do any potential rece ptor-pathway-source links exst between the
proposed development and the European site?

= shelduck Todorma tadornag [ADAE]

= Wigeon Anas penelope [A050]

= Teal Anos crecco [A052]

= Pintail Anas ooute [A054]

= Shoveler Angs clypegta [A056]

= Scaup Apthya morila [A062]

= Ringed Plover Charodrius hiaticwla [A137]
= Golden Plover Pluviglis opricario [4140]

= Grey Plover Pluviglis squotarola [A141]

= Lapwing Vanelius vanelius [A142]

= Knot Calidris conwtus [2143]

= Dunlin Caolidris alping [4149]

= Black-tailed Godwit Limosa imoso [4156]
= Bar-tailed Godwit Limosa lopponica [2157]
= Curlew Numenius arquata [A160]

= Redshank Tringg totanus [A162]

= Greenshank Tringo nebulzria [A164]

= Black-headed Gull Chroicocephalus ridibundus [A179]

= Wetlands [A%go)

theory it could be argued that there iz an indirect linkage from the
proposed development site to this European site, via drainage through
thie River Feale catchment to the mouth of the Shannon Estuary which
itself iz connected back to this European site wia tidal movements.
However in reality this pathway via freshwater and marine water
bodies is so long (approximately 29 km), circuitous and indirect that
ewen if any potential impacts would have travelled this pathway, they
wiauld have been fully dissipated and assimilated by the capacity of the
wider marine environment so as not to be felt within this SPA.

This 29km indirect pathway will not pose a risk of spread of invasive
species arising from construction works to the SP&. This is based both
an the length and circuitous nature of the pathway as well as the fact
that at least c. 15km of the final stages of this pathway is via brackish
and marine water bodies in which the relevant invasive species
iprimarily Japanase knotweed and Indian balsalm) would not survive
thie saline conditions.

Due to the approximate 10.7km overland distance from the proposed
development site to this SPa, there is no potential for any other impact
pathways |£.g. due to noise or other airborne impacts).

Of the bird species recorded during the course of the ecology surveys
undertaken in the preparation of the NIS (Appendix 6.3 of the E15 and
Figures 6_13-6.18: Bird Survey Results), only the following species listed
as qualifying interests of the SPA were present within the zone of
influance of the proposed development: polden plover, whooper swan,

NED Listowel Bypass Road Improvement Schame, 24
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Table 1 dentifiation of Eurcpean sites and their Relevance to the Proposed Development

[ European sites are considered relevant where a receptor -pathway-source link” exists betwesn the proposed development and the European Site.

Site Name & Code Distance from qualifying Interests (Ols) f Special Conservation Interests [SCls) Do any potential receptor-pathway-source links exist between the
Development proposad development and the European site?

) ! [*Priority Annex | Habitats)
{approximate)

Source: NFWS5 (2002 Conservation Objectives: River Shannon and River Fergus Estuaries | teal, black-headed gull, and cormorant.
SPA DOADTT. Version 10 Mational Parks and 'Wildlife Service. Department of Arts,

Heritage and the Gasltacht. However, those birds recorded in Listowel are most likely from Cashan

Estuary flocks™ given the relatively closa proximity of the estuary to
Listowel and the River Cashen/River Feale corridor that connects the
estuary with the proposed development site. Even if the SCI bird
species recorded were to be from the River Fergus/Shannon Estuaries,
displacement of the species would not result in a significant population
lewel impact. This is because there are large areas of suitable foraging
habitat of similar quality within the locality which have the capacity to
absorb any displaced birds, and as the dosest foraging site for
wihooper swans (Finuge) regularly sustains a relatively small propoertion
of the Cashen Estuary flock.

Therefore, the proposed development will not result in any adverse
affacts onthe River Shannon and River Fergus Estuaries SPA"s 5CI bird
Species.

“ Inthe case of whiooper swan, the birds recorded in the Listowe| srea were considered as being from the Cashen Estuary flock based on observations during the field surveys and consultztion with the Irish Whooper
Swan Study Growp.
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Table 1 ientifiation of Eurcpean sites and their Relevance to the Proposed Development

{European sites are considered relevant where a receptor -pathway-source link” exists between the proposed development and the European Site_

Site Name & Code Distance from Cualifying Interests (Qus] f special Conservation Interests (SCis) Do any potential receptor-pathway-source links exist between the
Il:revelngment (*Priority Annex | Habitats) proposad development and the European site?
{approximate)

stack's to 3krm south = Hen Harrier Crows cyaneus [A082] HO.

Mullagh.arewk Source: This Eurcpean site is not directly impacted.

Mountains, Wast

Limarick Hills and h.P"l.".l'i. :ID;I.E-] Consenation objectives for Stack's-t-f:-ML .a;hare"k Mountains, West | The SPA is located approximately 3km from the proposad

Mount Eagle SPA h'”_’rd‘ A S ane Mo m Esgle 3PA [004161]. Generic Version 3.0. Department of Arts, | 4oy slopment. Hen harrier may therefore range within the Listowel

[D04161] eritage & the Gasiachs area, as male birds can feed as far as 10km from the nest site and the
species is known to range widely during the winter (Hardy et g, 2009
However, given the distance from the known nest sites (there are no
known nests within 6km) and the low probability of the species to
forage within the zone of mfluence of any construction disturbance
due to the low suitability of the habitats impacted, habitat loss and
general construction disturbance associated with the proposed
development will not result in any significant effects on this species.
Given the distance of the proposed development from the known hen
harrier nest sites (there are no known nest sites within 6km), and the
low susceptibility of the species to impacts from road traffic, the
operation of the proposed development will not result in any
significant effects on this species.
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Table 1 identifiation of European sites and their Relevance to the Proposed Development

{European sites are considered relevant where a receptor -pathway-source link” exists between the proposed development and the European Site.

Site Name & Code Distance from qualifying Interests (Qis] f Special Conservation Interasts (SCls) Do any potential receptor-pathway-source links exist between the

. . ite?
Il:re'-relngment (*Priority Annesx | Habitats) proposed development and the European site?
|approximate)
Kermy Head SPA 14 Zkm west = Fulmar Fulmarus glocialis [A0049] Ho.
[004189] = Chough Pyrmfrocongx pyrmhocornm: [A346] Fulmar is a species which breeds along the Irish coast and winters at
Sawurce: NPWS (2016] Conservation abjectves for Kerry Head SPA [004139]. Generic | 528 OF &t coastal sites. As such, this species will not be affected in any
Version 5.0. Department of Arts, Heritage & the Gaeltacht way given the distance separating the proposed development from the
A ; . E a2 .
SPa& and its coastline.
similarly, Chough are also a coastal bird with 95% of breeding sites
recorded on islands or within 1km of the coastline [Gray et al., 2003).
&s such, this species will not be affected in any way given the distance
separating the proposed development from the 5PA and its coastline.
Therefore, the proposed development will not result in amy significant
effects on the 5C1 bird species.
NE9 Listowel Bypass Road Improvement Schame, 27 Matura Impact Statement
Co. Kerry

177



cawley

ldentification of European sites and their Relevance to the Proposed Development Conclusion

Of the five European sites located within the potential zone of influence of the proposed development, only the
Lower River Shannon SAC has a source-receptor-pathway link with the proposed development and as such
significant effects on this site cannot be ruled out in the absence of mitigation. The proposed development has
the potential to affect the Lower River Shannon SAC as a result of: habitat loss at the site of the proposed new
bridge ower the River Feale; habitat degradation from the spread of invasive plant spedies, and a reduction in air
quality; a reduction in water quality during construction and operation; and, effects on the existing hydrological
regime and floodplain connectivity along the River Feale. These potential impacts are further assessad in Table
2 below.
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Table 2 Detailed Screening Assessment in relation to the qualifying interests of the Lower River Shannon SAC [002165]

Qualifying Interests

[*Priority Annex | Habitats for Conservation)

Are any of the identified receptor-pathway-source links between the proposed development and the Matura 2000 site likely to have a
significant effect on one or more of the qualifying interest habitats or species?

Atlantic salmon Saimo salar [1106]
Sea lamprey Petromyzon marinuws [1095]
Brook lamprey Lompetro planern [10956]

River lamprey Lompetra fiuwiatilis [1095)

Atlantic salmon and lamprey species are considered togethear as the potential for the proposed development to affect these species relates to the
same factors: habitat loss, habitat degradation, the risk of a reduction inwater guality and the risk of a barrier effect associated with the installation
of bridges and other structures on watercourses, The potential for the proposed development to affect the existing hydrological regime and
flepdplain connectivity has been ruled out [see Table 1).

Hobitat less/hobitot degradation

The use of a clear span bridge design over the River Feale, with no construction works within the river channel [during normal flow conditions), avoids
amy loss of river substrate habitat that would affect these aquatic species. The removal of bankside vegetation at this location wall also not result in
amy direct significant effects on Atlantic salmon or lamprey species. This vegetation is all above the normal water channel level and does not provide
shelter or refuge opportunities for these species. Therafore its removal will not affect the ability for thess species to continue to use the river habitat.

Habitat degradation in relation to these aquatic species is only possible as a result of significant/ prolonged pollution and/or siltation events during
construction if this were to occur. The risk of pollution events accurning during construction is discussed in more detail below under Reduction in
Water Quality.

Although not within the Lower River Shannon cSAC boundary, habitat loss associated with the installation of structures on the tributary streams (the
Ballygrenane stream, Garryantanvally Stream, and the Mill Stream Lower) is considered here also, as there is the potential for negative effects to
ocour to cSAC populations if they use these channels. However, in this case the Ballygrenane Stream, Garryantanvally Stream, and the Mill Stream
Lower were all noted as low/moderate potential for juvenile salmonids and lamprey species with none of these species recorded at the proposed
crossing points [Ryan Hanley Consulting Engineers, 2012). Therefore, works for the installation of structures on these watercourses are not predicted
to result in any significant effect to Atlantic salmon or lamprey populations in the Lower River Shannon cSAC.

Disturbance to fish species during construction

Any disturbance due to increased human presence, and noise and vibration associated with the construction works (including the installation of the
temporary piles required to construct the bridge abutrments in isalation from the river] is not predicted to result in any significant disturbance to
aquatic species principally due to the absence of any in-stream works on the River Feale but also in consideration of the temporary nature of any
vibration associated with the pile driving, and the short-term nature of general construction works (which will be of a limited duration each day i.e.
confined to normal working howrs).

Reduction in Water Quality

During construction, contaminated surface water runaff and/or an accidental spillage or pollution event affecting any surface water feature has the
patential to have significant negative impacts on water quality and may consequently impact on fish species present downstream; significant
reductions in water quality can cause stress or mortality in adult and juvenile fish. The effects of frequent and/or prolonged siftation or pollution
events im a river system have the potential to be axtensive and far-reaching and can have significant impacts e.g. prolonged siltation events can
darmage spawning habitat present downstream by clogzing up the interstitial spaces in gravel beds.
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Table 2 Detalled Soreening Assessment in relaton to the qualifying interests of the Lower River Shannon SAC [D02165])

Qualifying Interests

[*Pricrity Annex | Habitats for Conservation)

are any of the identified receptor-pathway-source links between the proposed development and the Matura 2000 site likely to have a
significant effect on one or more of the qualifying interest habitats or species?

In the unlikely instance that a pollution event of such a magnitude occurred during construction, given that the proposed development is within the
loweer reaches of the catchment this therefore would not have far-reaching effects within the River Feale system. Mevertheless, a precautionany
approach is being taken in assuming a leve of risk of water guality impacts during construction, and mitigation measures are proposad to minimise
the risk of the proposed developmant having any perceptible effect on water guality.

Thera will be six new outfall points to surface water featuras from the road drainage network during operation. During routine operation pollutants
[for examiple oils and hydrocarbons from fuel combustion and salts or herbicides from road maintenance) will be deposited on the road surfaces. The
implications for water guality relate to the potential for these pollutants to be transported in surface run-off and enter the water environment via the
road drainage system. The impact will depend on the volume and type of traffic using the road, the provision of pollution control measures, and the
sensitivity of the receiving watercourse. A Highways Agency Water Risk Assessment Tool [HAWRAT) assessment has been undertaken to assess the
carriageway runoff from the proposed developmant on the receiving watercourses. Full details of this assessment are presanted in Chapter 8 and
Appendix & 3 of the EIS but the key relevant findings are presented here. The toucity thresholds which are used by the tool, have been designed to
prevent adverse ecological effects in receiving waters. Equally, in artificial and heavily modified water bodies, the thresholds have besn designed to
prevent adverse effects on ecological potential. The thresholds are consistent with the requiremeants of the water Framework Directive.

Dwring the operation of the development, surface water runoff will be passed through a thres stage train system of petrol/oil interceptor,
attenuation pond, and constructed wetland prior to discharge (as described in Section 3.2.2). The design of the treatment systemn has taken account
of the size of the catchment drained, and the types of contaminants (grit, heawvy metals, and hydrocarbons).

The results of the HAWRAT assessment show the % removal of pollutants required to achieve required water quality objectives and whether the
proposed drainage designs achieve these removals. In each case it can be seen that the proposed drainage designs are adequate and that no
additional measures are required. The HAWRAT results indicate that mpacts to water quality in all receiving watercourses as a result of the
operational phase would be considered to be either imperceptible, or neutral to negligible, dus to the pollutant removal ability of the proposed
drainage system. The cutputs (annual average concentrations for soluble pollutants, dissolved copper and dissolved zing) were also comparad
azainst the Envirenmental Quality Standards (EQ3) in the European Communities Envronmental Objective (Surfoce Wioter) Regulotions 2005 and in all
cases levels are significantly below the annual average [A4-EQS).

Based on the HAWRAT assessment, and given the drainage design proposad | a three stage systermn of petral/oill interceptor, attenuation pond and
constructed wetland, as described in Section 3.2.2) the operating water quality of the drainage outfalls will not have any perceptible impact on water
quality in the receiving watercourses. Extreme flood events may tempaorarily affect the functioning of the attenuation and wetland elements of the
treatment chain, but the petrol interceptor would continue to function as designed. However, given the increased dilution factor and flow rates
associated with such events the predicted impact on water quality is predicted to be imperceptible. & risk of hydrocarbon and other dangerous
substance contamination exists as a result of accidental spillage by wvehicles wsing the proposed developrment during the operational phase of the
proposed development. The Highways Agency (HA) considers that in “croumstances where an owtfall discharges within close proxmity o (Le. within
1 km) o protected area for consenvation, or could gffect important drinking water supples or other important obstroctions, o higher stondard of
protection will be required such that the risk of a serious pollution incident kas an annual probability of less than 0.5%. %, &% is demonstrated in
Chapter & of the EI5 |Section 8.2.7 {b) i) and Appendix &.4 of the E15, the probability of accidental spillage occurring has been calculated as beaing less
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Table 2 Detailed Soreening Assessment in relation to the qualifying interests of the Lower River Shannon SAC [002165]

Qualifying Interests

[*Priority Annex | Habitats for Conservation)

are any of the identified receptor-pathway-source links between the proposed development and the Matura 2000 site likely to have a
significant effect on one or more of the qualifying interest habitats or species?

than 0.5% in all cases. Therefore, the likelihood of a serous pollution incident is so low that it is not deemed necessary in accordance with the
Highways agency’s guidance to further reduce the risk of a serious pollution incident through other measures. Given that all surface water run-off
from the proposed development will be captured by the three stage system of petrol/oil interceptor, attenuation pond and constructed wetland, in
the extremely unlikely event of an accidental spillage any hydrocarbons or other potential pollutants would pass through this systermn offering some
level of protection to the receiving watercourses. Given the extremnely low likelihood and level of protection available through the design of the
drainage system significant effects are not predicted.

Barrier Effect

The use of a clear span bridge design over the River Feale avoids the potential for the proposed development to result in amy barrier effect to fish
passage. it was noted during the field surveys that exsting flood prevention measuras on the tributanes crossed by the proposed developrment
[Ballygrenane Stream, Garryantanvally Stream, and the Mill stream Lower) are likely to result in a degree of barmier effect on these watercourses dus
to the presence of flap valves and, in the case of the Ballygrenane and Garryantanvally Streams, an outfall pipe which is elevated from the River Feale.
Given the design of the structures proposed for the Ballygrenane Stream, Garryantanvally Stream, and the il Stream Lower (Figure 5: Culvert
Typical Arrangement | the proposed development will not pose a risk of any significant effects on these species as a result of barrier effects in the
supporting tributary network.

Freshwater pearl mussel Margaritifera
margarnitifera [1029]

The freshwater pearl mussel consenvation objectives for the Lower River Shannon cSAC relate specifically to the Cloon River population in County
Clare and given the absence of any hydrological connection between the proposed development and this river catchment, there is no potential for
the proposed development to result in any direct effects on this population.

although there are no freshwater pearl mussel populations present within the zone of influence of the proposed development (at, or downstreamn of,
the proposed River Feale Bridge or the proposed drainage outfalls), there are records of populations in the catchment, 23km upstream of Listowel
[Ross, 2003).

The freshwater pear] mussel will not be affected in any way by habitat loss or habitat degradation. There is howewver, a potential pathway by which
the proposed development could have indirect impacts on this species within the River Feale atchment by virtue of the fact that the larval stage of
the species’ life-cycle relies upon salmonid fish as a host species; any potential effects on salmonid fish species could therefore also potentially affect
frashwater pearl mussel recruitment in the catchment.

The potential for the proposed development te result in any significant effects on salmaonid fish species has already been disoussed above in relation
to Atlantic salmon.
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Table 2 Detailed Soreening Assessment in relation to the qualifying interests of the Lower River Shannon SAC [002165]

Qualifying Interests

[*Priority Annex | Habitats for Conservation)

are any of the identified receptor-pathway-source links between the proposed development and the Natura 2000 site likely to have a
significant effect on one or more of the qualifying interest habitats or species?

Sandbanks which are slightly covered by s2a
water all the time [1110]

This habitat type is present in the Shannon Estuary between Ballybunion, Loop Head and Carrigaholt (National Parks & wildlife Service, 2012a, map
3); separated from the proposed development by ¢ 18.5km of river channel and a c.4km marine open water buffer.

Given the scale of the proposed development and its distance from the location of this habitat type within the cSAC, and the assimilative capacty of
the River Feale in its lower reaches and the shannon Estuary itself, it is not predicted that a pollution event would cocur during construction, or
operation, of a magnitude or duration that would result in any perceptible change in water quality in the shannon Estuary. Therefore, the proposed
development does not pose a risk of any significant effects on this Annex | habitat within the Lower River Shannon cSAC.

*Coastal lagoons [1150]

Thie Annex | habitat *Coastal logeons is limited to four sites within the Shannon Estuany (National Parks & wildlife Service, 2012); the closast of which
is Cloonconeen Pool, c.11.5km from the Cashen Estuany.

Given the substantial distance of river channel and open marine water that separates the proposed development site from the locations of this
habitat type within the 5AC the proposad development does not pose a risk of any significant effects on this Annex | habitat within the Lower River
shannon cSAC.

Large shallow inlets and bays [1160]

This habitat type is associgted with the Shannon Estuary c 18 5km downstream of the proposed development (Mational Parks & wildlife Service,
2012a, map 7).

Given the scale of the proposed development and its distance from the location of this habitat type within the SAC, and the assimilative capacity of
the Rieer Feale in its lower reaches and the shannon Estuary itself, it is not predicted that a pollution event would ocour during construction, or
operation, of a magnitude or duration that would result in any perceptible change in water quality in the Shannon Estuary. Therefore, the proposed
development does not pose a risk of any significant effects on this Annex | habitat within the Lower River Shannon cSac.

Reefs [1170]

This habitat type is associgted with the Shannon Estuary c 18 5km downstream of the proposed development (Mational Parks & wildlife Service,
2012a, map 8).

Given the scale of the proposed development and its distance from the location of this habitat type within the cSAC, and the assimilative capacdty of
the River Feale in its lower reaches and the Shannon Estuary themsehes, it is not predicted that a pollution event would occur during construction, or
operation, of a magnitude or duration that would result in any perceptible change in water quality in the Shannon Estuary. Therefore, the proposed
development does not pose a risk of any significant effects on this Annex | habitat within the Lower River Shannon cSac.

Perenmial vegetation of stony banks [1220]

The nearest location of this habitat type to the proposed development is along the Shannon Estuary coastline at Ballybunion [National Parks &
wildlife service, 2012a, map 10); c.18.5km downstream of the proposed development and north along the coastline.

Given that this is a terrestrial habitat type with no surface water pathway by which the proposed development could impact on it, the proposed
development does not pose a risk of any significant effects on this annex | habitat within the Lower River Shannon csAac.
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Detailed Screening Assessment in relation to the gualifying interests of the Lower River Shannon SAC [002165]

Qualifying Interests

[*Priority Annex | Habitats for Conservation)

are any of the identified receptor-pathway-source links between the proposed development and the Matura 2000 site likely to have 2
significant effect on one or more of the qualifying interest habitats or species?

vegetated sea cliffs of the aAtlantic and Baltic
coasts [1230]

Thie nearest lecations of this habitat type to the proposed development are along the Shannon Estuary coastline south of the Cashen Estuary and
north of Ballybunion [National Parks & wildlife Senice, 20123, map 11}; c 18 5km downstream of the proposed development, and north and south
glong the coastline.

Given that thisis a terrestrial habitat type with no surface water pathway by which the proposed development could impact on it, the proposed
development does not posa a risk of any significant effects on of this annex | habitat within the Lower River Shannon CSAC,

Estuaries [1130]

Musdflats and sandflats not covered by
segwater at low tide [1140]

Salicornia and other annuals colonizing mud
and sand [1310]

Atlantic salt mesdows (Glouco-
Puccineliistalic maritimae] [1330]

Mediterranean salt meadows (Juncetalia
rmaritimi) [1410]

Thie extant of the Cashen River Estuary is mapped from the coastline south of Ballybunion to the Finuge Bridge, ¢.2 5km downstream of the propased
development [National Parks & Wildlife Service, 20123, map 3). As estuaries are ecological units encompassing the aquatic and coastal habitat types
associated with the zone of tidal influence in the lower reaches of a river system, those annex | coastal habitats either known or likely to oocour within
the Cashen River Estuary are discussed here alzo (Mational Parks & wildlife Service, 2012a, map 12).

In relation to the proposed development, the estuarine system and habitats are only likely to be affected either by a reduction in water guality or
through the imroduction of invasive plant species.

rPorential for o Significont Reduction in Water Quality During Construction

During construction, contaminated surface water runoff and/or an accidental spillage or pollution event into any surface water feature has the
potential to have a significant negative impact on water guality and consequently an impact on the estuarine habitats present downstream. The
effects of frequent and/or a prolonged pollution events in an estuarine systemn can have the potential to be extensive and far-reaching and can hawve
potentially significant long-term effects.

In the unlikely instance that a pollution event of such a magnitude would ocowr during construction, given that the proposed development is within
the lower reaches of the catchment this thersfore would not have far-reaching effects within the River Feale systermn. Nevertheless, a precautionary
approach is being taken in assuming 3 level of risk of water quality impacts during construction and mitigation measures are proposed to minimise
the risk of the proposed development having any perceptible effect on water quality.

rotentiol for @ Significant Reduction in Water Quality During Operation

Thiere will be six new outfall points to surface water features from the road drainage network during operation. As described in detail above for
salmon and lamprey, the HAWRAT assessment indicates that impacts to water quality in all receiving watercourses as a result of the operational
phase would be considerad to be either imperceptible, or neutral to negligible, due to the pollutant removal akility of the proposed drainage system.
The ocwtputs (annual average concentrations for soluble pollutants, dissolved copper and dissolved zinc) were also compared against the
Envirenmental Quality Standards [EQS) inthe European Communities Environmental Objective (Surfoce Water] Reguigtions 2009 and in all cases levals
are significantly below the annual average (A&-EOQS).

Based on the HAWRAT assessment and given the drainage design proposed (a thres stage system of petrol/oil interceptor, attenuation pond and
constructed wetland, as describedin Section 3.2.2) the eperating water quality of the drainage outfalls will not have any perceptible impact on water
quality in the receiving watercourses. Extremse flood events may temporarily affect the functioning of the attenuation and wetland elements of the

NE3 Listowel Bypass Road Improvemeant Scheme,

Co. Kerry

33 Matura Impact Statement

183



cawley

Table 2 Detailed Screening Assessment in relation to the qualifying interests of the Lower River Shannon SAC [D02165]

Qualifying Interests

[*Prigrity Annex | Habitats for Consenvation))

are any of the identified receptor-pathway-source links between the proposed development and the Matura 2000 site likely to have a
significant effect on one or more of the qualifying interest habitats or species?

treatment chain, but the petrol interceptor would continue to function as designed. Howewer, given the increased dilution factor and flow rates
associated with such events the predicted impact on water quality will likely be imperceptible.

& risk of hydrocarbon and other dangerows substance contamination exists as a result of accidental spillage by wehicles using the proposed
development during the operational phase of the proposed development. The Highways Agency (HA) considers that in “circumstances where an
outfoll discharges within close proximity to [i.e. within 1 km) @ protected oreg for conservation, or could affect impontant drinking water supplies or
other impavtant abstroctions, a higher standord of protection will be required such that the risk of o serious polution incident has an annuwal
probability of less thon 0.5%.%. A5 is demonstrated in Chapter 8 of the EIS [Section 8.2.7 (b) i) and Appendix &4 of the EI5, the probability of
accidental spillage occurring has been calculated as being less than 0.5% inall cases. Therefore, the likelihood of a serous pollution incident is so low
that it is not deemed necessary in accordance with the Highways Azency's guidance to further reduce the risk of 3 serious pollution incident through
additional measures. Given that all surface water run-off from the proposed development will be captured by the three stage system of petral/foil
interceptor, attenuation pond and constructed wetland, in the extremely unlikely event of an acodental spillage any hydrocarbons or other potential
pollutants would pass through this systern offering some level of protection to the receiving watercourses. Given the extremely low likelihood and
level of protection available through the design of the drainage system significant effects are not predicted.

Potentiol for Introducing/Spreoding Invasive Plont Species

Invasive plant species are present at the crossing point of the River Feale and along some of its tributaries. Construction works in these areas will
disturb sails contaminated by these plant species. Therefore, there is a risk that contaminated soils or plant material will be washed downstream to
the lower reaches of the River Feale and Cashen Estuary and result in indirect impacts on the habitats there. The impact of spreading these spacies
within the c5AC could potentially be long-term, and significant at a local level.

Given the abundance of invasive plant species cover in the vicinity of the proposed development, thera is a high probability that these species will
recolonize the vegetated areas within the CPO fence line post-construction (particularly Japanese knotweed along the River Feale corridor and along
the disuzed rail line embankments). &s such, there i a risk that routine maintenance works may inadvertently spread contaminated vegetation
Cuttings to the estuary via the River Feale or other surface water features crossed by the proposed developrent.

Bottle-nosed dolphin Tursiops truncotus
[1348]

The Bottle-nosed dolphin is associated with the Shannon Estuary c.18_5km downstream of the proposed development [National Parks & wildlife
Sarvice, 20123, map 16).

Given the scale of the proposed development and its distance from the Shannon Estuary, and the assimilative capacity of the River Feale in its lower
reaches and the Shannon and Cashen Estuaries themselves, it is not predicted that a pollution event would ocour during construction, or operation, of
amagnitude or duration that would result in any perceptible change in water quality in the Shannon Estuary. Therefore, the proposed developrment
does not pose a risk of any significant effects on this Annex |1 species within the Lower River Shannon CSAC.

Otter Lutro lutro [1355]

The results of the otter sunvey show that the species iz present throughout the study area, regularty using the River Feale corridor in the vicinity of
the proposed Mew River Feale Bridge [s2e Figuras 6.6 - 5.12: Mammal Survey Results). Although mot within the Lower River Shannon cSAC boundary,
impacts associated with tributary streams (the Ballygrenane Stream, Garryantanvally Stream, and the bl Stream Lower) are considerad here also, as
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Tabile 2 Detailed Soreening Assessment in relation to the qualifying interests of the Lower River Shannon SAC [002165]

Qualifying Interests

[*Priority Annex | Habitats for Consenvation)

are any of the identified receptor-pathway-source links between the proposed development and the Matwra 2000 site likely to have a
significant effect on one or more of the qualifying interest habitats or species?

it is likely that the otters using these streams are part of the cSAC population.
oisturbance to breeding or resting places during construction

Thers ara no confirmed and active otter breeding or resting places directly impacted by the proposed development. There s one potential otter holt
aglong the proposed development boundarny at Coclnaleen Lower/Garmyantanvally (H4). Although this burrow along the stream bank displays the
characteristics of an otter holt, no evidence of any otter activity has been recorded inits vicinity throughout the sureey periods. Given the distance
that the active halt and couch sites are from the proposed development site, and the absence of any other confirmed breeding or resting places
within the zone of influence of the proposed development (150m based on current guidance - National Roads Authority 2008, MIEA 2011 and
Highways Agency 2001, it is mot predicted that construction works in the vicinity of these featuras will result in any disturbance to otter breeding or
resting places.

Disturbance to Otter during construction

any disturbance due to increased human presence, and noise and vibration associated with the construction works (including the installation of the
temparary piles required to construct the Bridge abutments in isolation from the river] is not predicted to result in any significant disturbance o otter
using the watercourses crossed by the proposed development as; the species is generally nocturnal in habit and therefare, will not be affected by
works during normal daylight working hours; and, otter are known to tolerate human disturbance under certain ciroumstances (Bailey & Rochford
2006, The Environment Agency 2010, irish Wildlife Trust 2012 and also as evidenced by the presence of otter signs along the River Feale in Listowel
Town) and the species would be expected to habituate to the presence of construction activitias.

Hohitat loss/=everance during construction

&z there were no active and/or confirmead hodts or couch sites within the footprint of the proposed development there will be no decline in the
number of available holt or couch sites within the csac.

The use of a clear span bridge design over the River Feale will ensure that the proposed development will not result in any reduction in the extent of
freshwater (river] habitat for otter within the csSAC.

The construction of the proposed New River Feale Bridze will result in the loss of c.477m’ of bankside vegetation within the c3AC boundary at two
locations; on the north bank of the river at the propesed crossing point |c.409m* of scrub), and at the outfall for proposed Pond 43 (c.68m” of
woodland). In the context of river systems, the Threal Response Aan - Ofter Lutro lutrg 2009-2011 document [Department of the Environment,
Heritage and the Gasltacht, 2011) defines otter habitat as a 10m zone of riparian habitat along the river banks.

oni the south bank the riparian zone consists of a c.5m high cliff face of unconsolidated alluvial material topped with a bramble scrub covered earth
bank. Grven that otter activity was restricted to the boulders lining the base of the cliff in this area, the absence of any existing substantial vegetation
cower in this zone, and the clear span bridge design proposad, the vegetation loss in this area is not predicted to resultin any significant decline in the
extent of the available terrestrial habitat; as evidenced by the continued use by otter of areas under bridge structures in the surrounding area.

Cnithe north bank of the river at the proposed crossing point the riparian zone consists of a band of exposed gravels, cobbles, and reed canary grass
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Detailed Screening Assessment in relation to the qualifying interests of the Lower River Shannon SAC [002165]

Qualifying Interests are any of the identified receptor-pathway-source links between the proposed development and the Matura 2000 site likely to have a

[*Priority Annax | Habitats for Conservation] significant effect on one or more of the gualifying interest habitats or species?

with a band of more established scrub cover higher up the river bank. Given the clear span bridze desizn proposed, the vegetation loss in this area is
not predicted to result inany significant decline in the extent of the available terrestrial habitat; as evidenced by the continued use by otter of areas
under bridge structures in the surrounding area.

4t the gutfall for proposed Pond 43 the riparian zone consists of a narmow band of woodland. Given the modified nature of the river bank
immediately to the north of this location (concrete bank reinforcement works have been carried out in the past) which is still used by otter based on
the evidence of the field survays, the removal of the vegetation required to install the outfall and associated headwall is not predicted to result in any
significant decline in the extent of the available terrestrial habitat for the species.

&z arasult of the construction works, it is probable that the physical disturbance to the existing landscape in constructing the watercourse crossings
will result in some initial severance along watercourses wsed by otter. However otter would be expecied to habituate to the modified landscape guite
quickly and therefore, habitat severance during construction will be termporary and is not predicted to result in any significant effects to the local
otter population.

Reduction in Water Quality

Dwring construction, contaminated surface water runoff and/or an accidental spillage or pollution event into any surface water feature has the
potential to have a significant negative impact onwater guality and consequently an impact on otter; either directly or indirectly (2.g. a reductionin
water quality can cause stress or mortality in adult and juvenile fish, a key prey species of otter). The effects of frequent and/or prolonzed pollution
events in a river system have the potential to be extensive and far-reaching and can have potentially significant long-term effects.

In the unlikely instance that a pollution event of such a magnitude would ocour during construction, ghven that the proposed development is within
the lower reaches of the catchment, this therefore would not have far-reaching effects within the River Feale system. Nevertheless, a precautionary
approach is being taken in assuming a level of risk of water quality impacts and detailed mitigation measures are proposed to further minimise the
risk of the proposed development having any perceptible effect on water quality during construction.

Thers will be six new outfall points to surface water features from the road drainage network during operation. &z described in detail above for
salmon and lamprey, the HAWRAT assessment indicates that impacts to water quality in all receiving watercourses as a result of the operational
phase would be considerad to be either imperceptible, or neutral to negligible, dus to the pollutant removal ability of the proposed drainage system.
The outputs (annual average concentrations for soluble pollutants, dissolved copper and dissolved zinc) were also compared against the
Environrmemntal Quality Standards [EQ3) in the Europeon Communities Emironmental Objective (Sufoce Woter] Reguiations 2009 and in all cases levels
are significantly below the Annual Average AA-EOS.

Based on the HAWRAT assessment and given the drainage design proposed (a three stage system of petrolfoil interceptor, attenuation pond and
constructed wetland, as described in Section 3.2.2) the operating water quality of the drainage outfalls will not have any perceptizle impact on water
quality in the receiving watercourses. Extreme flood events may tempaorarily affect the functioning of the attenuation and wetland elements of the
treatment chain, but the petrol interceptor would continue to function as designed. However, given the increased dilution factor and flow rates
associgted with such events the predicted impact on water quality will likely be imperceptiblea.
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Detailed Screening Assessment in relation to the qualifying interests of the Lower River Shannon SAC [D02165]

Qualifying Interests

[*Pricrity Annex | Habitats for Conservation)

are any of the identified receptor-pathway-source links between the proposed development and the Natwra 2000 site likely to have a
significant effect on one or more of the qualifying interest habitats or speces?

4 risk of hydrocarbon and other dangerows substance contamination exists as a result of accidental spillage by vehides using the proposad
developmeant during the operational phase of the proposed development. The Highways Agency (HA) considers that in “circumstances where an
outfoll discharges within close proximity to (iLe. within 1 km) o protected area for conservation, or could gffect important drinking woter supplies or
other important abstractions, o higher standord of protection will be reguired such that the rsk of o serious pollution incident has an annwal
probability of less than 0.5%. % As s demonstrated in Chapter 8 of the EIS (Section £.2.7 (b] i) and Appendix 5.4 of the EIS, the probability of
accidental spillage cocurring has been calculated as being less than 0.5% in all cases. Therefore, the likelihood of a serous pollution incident is so low
that it is mot deemed necessary in accordance with the Highways Azency's guidance to further reduce the risk of a serious pollution incident through
additional measuwres. Given that all surface water run-off from the proposed development will be captured by the three stage system of petrol/oil
interceptor, attenuation pond and constructed wetland, in the extremely unlikely event of an accdental spillage any hydrocarbons or other potential
pollutants would pass through this system offering sorme level of protection to the receiving watercourses. Given the extremely low likelihood and
lewel of protection available through the design of the drainage system significant effects are not predicted.

Hohitat severance/barrier effect during operation

Thie clear span bridge design over the River Feale will ensure that there is no physical severance along this river corridor during operation. However,
the installation of the structures on minor tributaries of the River Feale has the potential to result ina permanent barrier impact to otter using these
watercourses (which given the relatively small catchments of these tributany streams, are likely to be used by the cSAC otter population|; particulary
during pericds of high water levels when passage through drainage pipes and structures is more difficult for aquatic speces.

ARoad Traffic Collisions

Thie introduction of new bridges and structures along watercourses crossed by the proposed development will increase the risk of road traffic
collisions with other.

Light Spill

Mocturnal mammals, such as the otter, are likely to be disturbed by the introduction of artificial light into established breeding and foraging areas
(Rich & Longcore, 2005). Lighting is not proposed, including specifically for any of the watercourse crossings along the proposed development, and
none of the potential holt locations will be affected by increased background light levels. The lighting design for the proposed development does
howrever, include for lighting to extend for 60m from each junction. The Mill Stream Lower is the only watercourse which is used by otter that falls

within the zone of influence of this lighting. &z the lighting proposed will be confined to lighting the road surface and not the watercourse bensath it
is not predicted that it would result in any displacement effect in relation to otter movement along that watercourse.

Water courses of plain to montane levels
with the Ranunculion fluitentis and
Callitricho-Batrachion vegetation [3260]

Some water-crow oot oocurs to the east of the proposed crossing point (c. 70 m upstream), the principal species of which is Ronunculus peniciflotus
var. peniciliatus. This area of habitat (ghven that this spedes is characteristic) may correspond with the Annex | habitat type “water courses of plain to
montane levels with the fAanuncwion fuitantis and Callitriche-Botrackion vegetation” [3260]. The Ewrapean Commission definiticn of this habitat is
brozd |Eurcpean Commissian, 2003 ), and despite work undertaken by Kelleher (2011}, there is no agreed definition of this habitat and its sub-typesin
Ireland (MPWS, 2013a). Based on the Lower River Shanron SAC Conservation Objectives Supporting Document- Wotercourses of plain to montane
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Table 2 Detailed Screening Assessment in relation to the gualifying interests of the Lower River Shannon SAC [002165]

Qualifying Interests

[*Priority annex | Habitats for Consenation)

are any of the identified receptor-pathway-source links between the proposed development and the Matura 2000 site likely to have a
significant effect on one or more of the gualifying interest habitats or species?

leweis with the Ranunculion fluitantis and Callitricho-Batrochion vegetotion (Mational Parks and Wildlife Service, 2012, this qualifying imterest habitat
within the Lower River Shannon cSAC includes three high consercation element sub-types to which the area of water oowfoot east of the bridge
crossing does mot correspond. This habitat therefore, irrespective of its classification, does not form part of the qualifying interest for the Lower River
shanmon CSAC.

In any case, the habitat is located upstream of the proposad New River Feale Bridge location and consequenthy will not be directly impacted.
Howeever, the outfall from the constructed wetland located on the north side of the River Feale discharges to the river c.130m upstream of the
aquatic wegetation and there is therefore a risk of indirect impacts from a reduction in water quality as a result of construction works.

In the unlikely instance that a pollution event would ocour of a magnitude that would have any perceptible effect on instream aquatic vegetation,
given that the proposed development is within the lower reaches of the catchment, this therefore would not have far-reaching effects within the
River Feale system. Mevertheless, a precautionany approach is being taken in assuming a level of risk of water quality impacts and detailad mitigation
measures are proposed to further minimise the risk of the proposed development having any perceptible effect on water quality during construction.

There will be a new outfall point from the road drainage network during cperation to the River Feale upstream of this area of habitat near the
proposed River Feale crossing point. &5 described in detail above for Salmon and lamprey, the HAWRAT assessment indicates that impacts to water
quality im all the receiving River Feale as a result of the operational phase is be considered to be imperceptible, due to the pollutant removal ability of
the proposed drainage system. The outputs |annual average concentrations for soluble pollutants, dissolved copper and dissolved zing) were also
compared against the Envirenmental Quality standards (EQS) in the Eurogean Communities Environmental objective [Surfoce Water) Regulations
2009 and in all cases levels are significantly below the annual average |AA-EQS).

Based on the HAWRAT aszessment and given the drainage design proposed (a thres stage system of petrol/aill interceptor, attenuation pond and
constructed wetland, as describedin Section 3.2.2) the operating water quality of the drainage outfall will not hawve any perceptible impact on water
quality in the River Feale. Extreme flood events may termporarily affect the functioning of the attenuation and wetland elements of the treatment
chain, but the petrol interceptor would continue to function as designed. However, given the increased dilution factor and flow rates associated with
such events the predicted impact on water quality will likely be imperceptible.

& risk of hydrocarbon and other dangerouws substance contamination exists as a result of accidental spillage by wehides using the propossd
development during the operational phase of the proposed development. The Highways Agency (HA) considers that in “circumstances where an
outfoll discharges within close proximity to (i.e. within 1 km) o protected orea for conservation, or could gffect important drinking water supplies or
other important abstractions, a higher standord of protection will be required such that the risk of o serious pollution incident has an annual
probability of less thaon 0.5%.7. A5 is demanstrated in Chapter 8 of the EIS (Section 8.2.7 (b i) and appendix 8.4 of the E15, the probability of
accidental spillage occurring has been caloulated as being less than 0.5% in all cases. Therefore, the likelihood of a serows pollution incident is so low
thatit is not deemead necessary in accordance with the Hiphways Azency's guidance to further reduce the risk of a serious pollution incident through
additional measures. Given that all surface water run-off from the proposad development will be captured by the three stage system of petralfail
interceptor, attenuation pond and constructed wetland, in the extremely unlikely event of an accdental spillage any hydrocarbons or other potential
pollutants would pass through this system offering some level of protection to the receiving watercourses. Given the extremely low likelihood and
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Table 2 Detailed Screening Assessment in relation to the qualifying interests of the Lower River Shannon SAC [002165]

Qualifying Interests

[*Priority &nnex | Habitats for Consenvation)

are any of the identified receptor-pathway-source links between the propesed development and the Matura 2000 site likely to have a
significant effect on one or more of the qualifying interest habitats or species?

level of protection available through the design of the drainage system significant effects are not predicted.

Molinia meadows on calcareous, peaty or
clayey-silt-laden soils [ Malinion casruieae)
[6410]

The Annex | habitat Molinig meadows on calcaresus, peaty or cayey-sitt-laden soils (Maolinion casrulene) is not present within, or near, the boundary
of the proposed development and is not known from the downstream section of the csac (Mational Parks & wildlife service, 2012a). As such, this
habitat type will not be impacted in any way by the proposed development.

*alluvial forests with Alnus glutinosao and
Fraxinuws excelsior |Alno-Podion, Alnion
incanas, Salicion albae] [91E0]

MNone of the habitats within the zone of influence of the proposad development corresponds with the Annex | habitat type alluvial forests with Alnus
givtinosa and Fraxinus excelsior [Alno-Padion, Almion incanage, Salicion albae).

The only area of this habitat type shown in the conservation objectives document (Mational Parks & wildlife Service, 2012a,map 14) is near
Toornafulla; more than 25km upstream of the proposed development. However, there may be as yet unknown areas of this habitat type at a distance
downstream of the proposed development; and if present could be at nisk of indirect impacts from a reduction in water quality as a result of
construction works or the spread of imasive plant species.

Reduction in Water Quality

In the unlikely instance that a pollution event would occur of 3 magnitude that would have any perceptible effect on riparian woodland habitats,
given that the proposed development is within the lower reaches of the catchment, this therefore would not have far-reaching effects within the
River Feale system. Mevertheless, a precautionary approach is being taken in assuming a level of risk of water quality impacts and detailed mitigation
rmeasuras are proposaed o further minimise the rick of the proposed development having any perceptible sffect onwater quality during construction.

Thers will be six new outfall points to surface water features from the road drainage network during operation. As described in detail above for
Salmon and lamprey, the HAWRAT assessment indicates that impacts to water quality in all receiving watercourses as a result of the operational
phase would be considered to be either imperceptible, or newtral to negligible, dus to the pollutant removal ability of the proposed drainage system.
The cwtputs (annual average concentrations for soluble pollutants, dissolved copper and dissolved zinc) were also compared against the
Envirenmental Quality Standards [EQS) inthe European Communities Environmenial Objective (Surfoce Woter] Reguigtions 2009 and in all cases levels
are significantly below the annual average (A&-EQS).

Based on the HAWRAT assessment and given the drainage design proposed (a three stage system of petrolfoil interceptor, attenuation pond and
constructed wetland, as described in Section 3.2.2) the operating water quality of the drainage outfalls will not have any perceptible impact onowater
quality in the receiving watercourses. Extreme flood events may temporarily affect the functioning of the attenuation and wetland elerments of the
treatment chain, but the petrol interceptor would continue to function as designed. However, given the increased dilution factor and flow rates
associated with such events the predicted impact on water quality will likely be imperceptible.

& risk of hydrocarbon and other dangerous substance contamination exists a5 a result of accidental spillage by vehides using the proposed
development during the operational phaze of the proposed development. The Highways Agency (HA) considers that in “circumstances where an
outfoll discharges within close proximity to (iLe. within 1 km)a protected area for consenvation, or could affect impertant drinking water supplies or
other important abstroctions, @ higher standard of protection will be reguired such thot the nsk of o serious polution ncident has an anmeal
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Detailed Screening Assessment in relation to the qualifying interests of the Lower River Shannon SAC [DOZ165]

Quzlifying Interests Are any of the identified receptor-pathway-source links between the proposed development and the Matura 2000 site likely to have a

[*Priority Annex | Habitats for Conservation) significant effect on one or more of the qualifying interest habitats or species?

probability of less than 0.5%.". As is demonstrated in Chapter 8 of the EIS [Section 8.2.7 (b] i) and Appendix 8.4 of the EI5, the probability of
accidental spillage occurring has been caloulated as being less than 0.5% in all cases. Therefore, the likelihood of a serous pollution incident is so low
that it is not deemed necessary in accordance with the Highways Agency's guidance to further reduce the risk of a serious pollution incident through
additional measures. Given that all surface water run-off from the proposad development will be captured by the thres stage system of petrol /il
intercaptor, attenuation pond and constructed wetland, in the extremely unlikely event of an accdental spillage any hydrocarbons or other potential
pallutants would pass through this system offering some level of protection to the receiving watercourses. Given the extremely low likelihood and
|evel of protection available through the design of the drainage system significant effects are not predicted.

Potentiol for introducing/Spreading Invasive Plant Species

Invasive plant species are present at the crossing point of the River Feale and along some of its tributaries. Construction works in thess areas will
disturb sils contaminated by thase plant species. Therefore, there is a risk that contaminatad soils or plant material will be washed downstream to
the lower reaches of the River Feale and Cashen Estuary and result in indirect impacts on the habitats there. The impact of spreading thess species
within the cSAC could potentially be long-term, and significant at a local level.

Given the abundance of invasive plant species cover in the vicinity of the proposad development, there is a high probability that these spacies will
recolonize the vegetated areas within the CPO fence line post-construction (particularly Japanese knotweed along the River Feale cormidaor and along
the disuszed rail line embankments). &s such, there is a risk that routine maintenance works may inadvertently spread contaminated vegetation
cuttings to the estuary via the River Feale or other surface water features crossed by the proposed developrment.
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4 Concusions of Information for Appropriate Assessment Screening Process

Following an examination, analysis and evaluation of the relevant information, including in particular the
nature of the proposed development and its potential relationship with European sites, as well as considering
other plans and projects, it is possible to rule out significant impacts on all European sites except for the
Lower River Shannon ¢5AC. For all other European sites there is no likelihood of any significant impacts
arising.

In the case of the Lower River Shannon cSAC for which the possibility of significant impacts could not be ruled
out, the only potentially significant risks (in the absence of mitigation) were identified as arising from:

+ Areduction in water quality in receiving watercourses during construction which has the potential to
result insignificant adverse effects on Qualifying Interest aquatic habitats and spedies either directly,
or indirectly as a result of habitat degradation.

+  The potential for invasive plant species to spread to the habitats downstream during construction
and operation.

+ Theinstallation of structures on minor tributaries of the River Feale which has the potential to result
in permanent barrier impacts to otters using these watercourses.

+ The intreduction of a new road into a rural landscape, and the associated bridges and structures
along watercourses crossed by the proposed development, which will increase the risk of road traffic
collisions with otter.

5  Stage Two: Provision of information for an Appropriate Assessment

Within this stage of the assessment, the potential impact of the proposed development on the integrity of the
Lower River Shannon cSAC is examined with respect to the site’s conservation objectives and to their general
structure and function.

This report also sets out the specific mitigation measures that will be in place to ensure that any potential effects of
the proposed development on the site’s consenvation objectives will not result in any adverse effect on the
integrity of this European site.

51  Lower River Shannon cSAC
5.1.1 Conservation objectives

"  The conservation objectives for the Lower River Shannon cSAC are set out in a site spedific conservation
objectives document (National Parks & Wildlife Service, 2012a) and these objectives, as they relate to
gualifying interests that have been assessed as being at risk of significant adverse effects from elements of
the proposed development, are summarised in Table 4, Section 5.1.6.

5.1.2 Condition of site and management

The NPWS reports on the status of EU protected habitats and species in Ireland (NPWS, 20013a and 2013b) note
that the conservation status of qualifying Annex | habitats within the cSAC are generally in the unfavourable-
inadequate category (see Table 3 overleaf). As all the Ol habitats and species at risk from the proposed
development are aquatic (or strongly associated with the aguatic environment as in the case of otter) or estuarine,
the primary pressures and threats are related to water quality, habitat degradation, barriers to spedes movement
and the spread of invasive plant spedies.

The known threats for the Lower River Shannon cSAC (as noted in the Natura 2000 Standard Data Form) that are
related to the potential risks associated with the proposed development are water pollution, denived from both
domestic/industrial and agricultural sources and the spread of invasive plant species (although the Natura 2000
Standard Data Form relates this solely to the spread of Sparting).
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5.1.3 Qualifying Interest potentially exposed to risk

The cSAC was designated for a range of habitats and species, not all of which coour within the zone of influence of
any potential effects from the proposed development, and not all of which would be vulnerable to those effects.
Table 3 below lists only those qualifying interests of the Lower River Shannon cSAC which fall within the zone of
influence of the proposed scheme and are deemed to be potentially at risk from elements of the proposed

development.

Oualifying interests of the Lower River Shannon SAC which are potentially at risk from elements of the proposed

development

Qualifying Interests and current
conservation status®

[*Priority Annex | Habitats for Conservation)

Potential impact source {note that all other possible impact sources have
been ruled out as demonstrated in Table 2)

Atlantic salmon Salmo salar [1106] CJ
saa lamprey Petromyzon marinus [voos]
grook lamprey Lampetra planeri [1026] O

River lampray Lampatra fluviatilis [1099] O

A reduction in water guality in receiving watercourses during construction has
the potential to result in significant effects on aguatic species directly, or
indiractly as a result of habitat degradation.

Freshwater pearl mussel Margaritifers
margaritifera [1029] ]

A reduction in water quality in receiving watercourses during construction has
the potential to result in significant indirect effects on the freshwater pearl
mussel in the River Feale catchment as its host fish species may be affected.
[Mote that there are no freshwater pearl mussel populations present within the
zone of influence of the proposed development and that the freshwater pearl
mussel conservation objectives for the Lower River Shannon SAC relate
specifically to the Cloon River population in County Clare to which there is no
direct hydrological connection from the proposed development. The aonly
potential risk to the species is by virtue of the fact that the larval stage of the
mussel's life-cycle relies upon salmonid fish as a host species; any potential
adverse effects on salmonid fish spedes could therefore potentially affect
freshwater pearl mussal recrutment in wider the catchment.)

Estuaries [1130] O

Mudflats and sandflats not covered by
seawater at low tide [1140] O

Salicornio and other annuals colonizing mud
and sand [1310] O

Atlantic salt meadows |Glowco- O
Puccineliietalio maritimoe) [1330] O

Maditerranean salt meadows [Juncetalia
miaritimi] [1410] O

A reduction in water quality in receiving watercourses during has the potential to
result in significant effects on estuarine habitats.

There is the potential for invasive plant species to spread to the estuarine
habitats downstream during construction and eperation which has the potential
to result in significant effects on these estuarine habitats.

otter Lutrg Jutra [1355]

A reduction in water quality in receiving watercourses during construction has
the potential to result in significant effects on aguatic species directly, or
indirectly as a result of a reduction in prey (fish species).

The installation of the structures on mingr tributanes of the River Feale has the
potential to result in a permanent barrier impact to otter using these
WatErCourses.

The introduction of a new road into a rural landscape, and the associated bridges
and structures along watercourses crossed by the proposed development, will
increase the risk of road traffic collisions with otter.

‘Water courses of plain to montane levels
with the Ranurculion fluitontis and

A reduction in water guality in receiving watercourses during construction has
the potential to result in significant effects on aquatic habitats.

% Conservation status sourced from Tha Status of EU Protected Habitats and Species in ireland: Habitat Assessments, Volume 2 [NPWS, 2013a)
and The Stotus of EU Protected Hobitots ond Species in Irefand: Species Assessments, Voluma 3 (NPWS, 2013b0).
Favourshle |, Unfavourable-inadeguate .Unhw.lnhl:l Urikrowan
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Qualifying interests of the Lower River Shannon SAC which are potentially at risk from elements of the proposed

development

Qualifying Interests and current
consenation status”

Potential impact source {note that all other possible impact sources hawve
been ruled out as demonstrated in Table 2)

[*Pricrity Annex | Habitats for Conservation)

There is the potential for invasive plant species to spread to riparian woodland
habitats downstream during construction and operation which has the potential
to result in significant effects on these aquatic habitats.

Cailitricho-Batrachion vegetation [3260] ||

*alluvial forests with Alnus glutinoso and
Fraxinus exceisior |Alno-Padion, Alnion
incanae, Salicion alboe] [91E0] (|

The construction of the proposed River Feale Bridge will result in the loss of 765m” of habitat within the cSAC
boundary which is made up of 409m® of scrub {morth bank], 68m” of non-Annex | woodland {which will be lost in
association with the installation of the outfall to the River Feale from the attenuation pond on the north bank), and
288m” of improved agricultural grassland — see Figure 2. None of the habitats directly impacted by the proposed
development within the boundary of the cSAC correspond with any of the Annex | habitats for which the Lower
River Shannon cSAC is designated; specifically *Alluvial forests with Alnus glutinasa and Fraxinus excelsior
{Aino-Padion, Alnion incanae, Salicion albae). The loss of the areas of habitat within the boundary of the cSAC does
nat represent an adverse effect on the integrity of the Lower River Shannon cSAC in consideration of the site’s
consarvation objectives and qualifying interests (refer to Table 5 for detailed examination of these).

Emissions from car exhausts, and the depaosition of particulate matter (PM) and heavy metals (HM) produced by
engine, brake and tyre wear, can contribute to increased deposition of pollutants such as oxides of nitrogen (MO,),
particulate matter (PM) and heawy metals (HM) in the vicinity of the road carriageway. This can affect the
ecosystems and vegetation present, influencing plant growth rates and spedes composition, diversity, and
abundance.

Interms of NOy, by 2032 itis predicted that at a distance of 10m from the road the proposed development will l2ad
to anincrease on NO, concentration levels of at most E.Eugj'm’, to a total concentration of 14.4 ug,l’ma,whi chiis still
well below the limit value of 30 pg/m?® for the protection of vegetation [Mational Roads Authority, 2011). Similarty
the dry deposition rate predicted for the year 2032 at 10m from the road is predicted to be 0.35KG(N)/ha,fyr, which
is well below the critical load of 5 KG{N)/ha/yr defined for all habitat types in Guidelines for the Treatment of Air
Quality during the Planning and Construction of National Rood Schemes (Mational Roads Authority, 2011). These
values drop off rapidly at increased distance from the road (Table 4).
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air Quality Assessment of Ecosystems - proposed N69 Listowel Bypass. Assessment of Impact Along Transect from

Proposed Road Through the Lower River Shannon cSAC at islandganniv South’

MO, Conc. {pg/m’) - 2007 MO, Conc. [pg/m’) - 2032 MO, Dry Deposition
) Rate Impact
Road ) KG{N)/halyr]

Do Miruirrs o Do Something Impact Do Minimum Do Something Irmipaect 017 2032
10 12.8 17.45 4.7 76 144 6.3 0.25 035
20 12.8 1635 EX-] 7.6 127 51 0.19 027
30 12.8 1553 27 7.6 115 39 0.15 021
40 12.8 1492 21 76 10.7 31 012 016
50 12.8 14 47 17 76 10.0 24 0.09 013
&0 12.8 1411 13 76 9.5 18 0.07 010
70 12 8 13 84 10 76 91 15 0.0&6 0.08
80 12 8 1361 0.8 76 B3 12 0.04 0.06
90 12 8 1344 06 76 85 0.9 0.04 0.05
100 12 8 1330 05 76 83 0.7 0.03 0.04
110 12 8 1319 0.4 76 82 0.6 0.02 0.03
120 12.8 13.10 03 7.6 B0 0.4 0.02 0.02
130 12.8 13.04 02 7.6 7.9 0.3 0.01 0.02
140 12.8 1293 02 7.6 7.9 0.3 0.01 0.01
150 12.8 1296 02 76 7.8 0.2 0.01 001
160 12.8 1295 01 76 7.8 0.2 0.01 001
170 12.8 1294 01 76 7.8 0.2 0.01 001
180 12 8 1292 01 76 7.8 0.2 0.01 0.01
150 12 8 12 89 01 76 7.7 0.1 0.01 0.01
200 12 8 129 01 76 7.7 0.1 0.00 0.01

Standards | 30ug/m® | 30 pg/m’ - W0pg/m’ | 30 pg/m’ - 5-10
(K&E({N]/h
ajyr)

In terms of PM and HM, the predicted concentrations will be below the ambient air quality standards. There is
likely to be some increases in soil concentrations of elements of PM and HM within the immediate vicinity of the
road side that will result in some localised effects to vegetation. However, it is not predicted to result in any
significant changes to species composition or diversity or to adversely effect on the integrity of the Lower River
Shannon cSAC in consideration of the site’s conservation objectives and qualifying interests, given the absence of
any qualifying interest habitats in the immediate vicinity of the proposad development.

Dust emissions during construction are not predicted to result in any long-lasting permanent significant effectsto
any habitat types present within the Lower River Shannon cSAC.

5.1.4 Mitigation Measures to Ensure Mo Significant Effects on the Integrity of the Lower River Shannon ¢SAC
Measures to Minimise Habitat Loss within the cSAC

The minimum working area on the ground necessary to facilitate the construction of the intermediate pier of the
proposed Mew River Feale Bridge, and proposed Outfall A3, will be used (2284m* —see Figure 2: Habitzt map of the
proposed crossing point of the Lower River Shannon c3AC and Figure 8: River Feale Temporary Works). Thisarea
will be clearly delineated and fenced off at the outset of works and maintained for the duration of the construction
programme. No other on the ground works within the cSAC boundary will be undertaken ocutside of this zone.

Mitigation Measures to Reduce the Potential for Impacts to Water Quality in Receiving Watercourses

" Tabie 8.15 of the NE3 Listowel Bypass &ir Quality and Climate Chapter

MNE2 Listowel Bypass, a4
Co. Kerry

Matura Impact Statement



cawley

cawley

Prior to commencement of construction, the contractor will implemenit the following measures through a detailed
Erosion and Sediment Control Plan (dESCP) that forms part of the Environmental Operating Plan (EOP). Thess
mieasures are based on the following best practice guidelines to ensure that water bodies are adequately protected
during construction work:

®  Construction Industry Research and Information Assodiation CIRIA C648; Control of water pollution from
limear construction projects: Technical guidance (Murnane et al. 2006a);

= CIRIA CB49: Control of water pollution from linear construction projects: Site guide (Murmane et al_
2006b);

*  DMRBE HD33/06: Surface and sub-surface drainage systems for highways. Design Manual for Roads and
Bridges. Volume 4:2, (The Highways Agency, 2006);

®  Guidelines for the Crossing of Watercourses During the Construction of National Road Schemes {Mational
Roads Authority, 2005);

®  Maintenance and Protaection of the Inland Fisheries Resource during Road Construction and Improvement
Waorks - Requirements of the Southern Regional Fisheries Board (Southern Regional Fisheries Board, 2007).

The construction contractor will implement the following mitigation measures, via the CMS, for control of
sediment,/silt:

= A temporary impervious barrier will be installed to ensure that all works associated with the bridge pier
construction at the River Feale are protected against the 1:100 year return period flood event to ensure
that there is no hydraulic connectivity between the temporary works and the River Feale during
construction {see Figure &: River Feale Temporary Works);

= Suite of measuras to prevent the release of sediment over baseline conditions to the River Feale (or its
tributaries) during the construction work. These measures will include but not be limited to silt fences, silt
curtains, settlement lagoons, filter materials, and stockpile seeding;

= Suite of measures to minimise the release of sediment from the newly excavated attenuation and
constructed wetland areas to the River Feale (or its tributaries). These measures will include but not be
limited to silt fences, silt curtains, settlement lagoons, filter materials, and stockpile seeding;

= Syite of measures to minimise the displacement and subsequent erosion and release of soft sediment
during bridge and structure installation works, including dewatering of excavations. These measures will
indude but not be limited to silt fences, silt curtains, settlement lagoons, filter materials, and stockpile
seeding;

= Suite of measures to appropriately handle, store and re-use where feasible material removed from the
bank of the River Feale in such a way that silt escape to watercourses is avoided or reduced to the
minimum practicable;

®  Provision of exclusion zones and barriers (sediment fences) between earthworks, stockpiles and
temporary surfaces and watercourses to prevent sediment washing into watercourses, or into drainage
features that are connected 1o watercourses;

" Temporary construction of surface drainage and sediment control measures will be in place before
earthworks commence;

®  Ppuring of cement based materials for the works will be carmied out in the dry and allowed to cure for 42
hours before re-flooding. Pumped concrete will be monitored to ensure no accidental discharges to
watercourses, or to drainage features that are connected to watercourses. Mixer washings and excess
concrete will not be discharged to any surface water or drainage features;

® Mo storage of hydrocarbons or any polluting chemicals will ocour within 50m of a watercourse. Fuel
storage tanks will be bunded to a capacity at least 110% of the volume of the storage tank. Re-fuelling of
plant will not occur within 50 m of any watercourse and only in bunded refuelling areas;

"  Emergency procedures and spillage kits will be available and construction staff will be familiar with
emergency procedures;

" |mplementation of measures to minimise waste and ensure correct handling, storage and disposal of
waste (most notably wet concrete, pile arisings and asphalt);

®  Response measures for potential pollution incidents;

= Methods to stabilise watercourse banks that have been cleared of vegetation;

= Maintenance of machinery to be used in-stream;

= Removal and replacement of stream bed material in diverted watercourses;
Monitoring During Construction to Reduce the Potential for Impacts to Water Quality in Receiving Watercourses
A monitoring programme will be required at the pre-construction and construction stage.

Pre-construction water guality monitoring will be undertaken once a week for a 6 month period, prior to the
commencement of the construction works. Samples will be taken for total suspended solids (TSS), turbidity, pH,
temperature, dissolved oxygen (DY) and hydrocarbons up and downstream of the proposed crossing points (River
Feale, WFD, WF1, WF4 and WF5) to confirm the baseline water quality conditions prior to the construction. For
turbidity, pH, D0 and temperature samples will be taken in sitw. Samples for suspended soilds and hydrocarbons
will be sent to an accredited laboratory for analysis.

Weekly during construction the contractor will monitor the levels of T35, turbidity, pH, temperature, DO and
hydrocarbons at locations to be agreed with Kerry County Council upstream and downstream once a week for the
duration of the following works:

" Site clearance works, earthworks movemenits and stockpiling;
= Excavations including those associated with the provision of drainage works;
=  Construction of the River Feale Bridge; and

= Construction works within and adjacent to watercourses including provision of culverts and watercourse
realignments.

The construction monitoring results will be compared with those results established in pre-construction
monitoring. Inthe event of an elevation above pre-construction levels an investigation will be undertaken by the
contractor and remediation measure will be put in place.

In addition, real-time telemetric monitoring will be used by the contractor to measure turbidity upstream and
downstream of the River Feale Bridge. The turbidity level recorded downstream shall not exceed the upstream
level by 10%. In the event of an exceedance, an investigation will be carried out to determine the cause and
contact will be made with the Kerry Water Services and the Irish Water Environment Division immediately. These
results will be compared by the contractor to the weekly turbidity results and reported to KCC.

In addition, daily visual inspections of the surface drainage and sediment control measures and the watercourses
will be undertaken by the contractor and these inspections shall be recorded and reported to the EAD. Indicators
that water pollution may have occurred include the following:

" Chamge inwater colour;

= Change in water transparency;

" |ncreases im the level of siltin the water;
= (Oily sheen to water surface;

®  Flpating detritus; or

= Scums and foams.
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In the event that such indicators are observed in the River Feale and if the EADQ directs works will cease, sampling
will be immediately undertaken as described for the weekly monitoring and an investigation of the potential cause
will be undertaken by the contractor.

Where the works are identified as the source of the exceedance the following will apply:
*  Contact will be made with the Kerry Water Services and/ or Irish Water, the NPWS and IFI.
*  Works capable of generating sediment into the watercourses shall be stopped immediately.

*  The contractor will be required to take immediate action to implement measures to ensure that such
discharges do not re-occur.

The above monitoring will alert the Contractor to any detrimental effects that particular construction activities may
be having on water quality so that appropriate remedial action can be taken as quickly as possible; and allow the
contractor to demonstrate the success of the mitigation measures employead in maintzining any sediment release
within the trigger values established. Further requirements in relation to monitoring are outlined in the pESCP
contained in Appendix 8.5 of the EIS.

Mitigation Measures to Control and Prevent the Spread of Invasive Plant Species

The mitigation strategy in relation to invasive plant species is based on the Guidelines an the Management af
Noxious Weeds and Nan-native Invasive Plant Species on National Roads (MNational Roads Authority, 2010) with the
objectives of permanently removing all invasive plant species from the working area and preventing the spread of
any established populations present within the boundary of the proposed development.

An Qutline Invasive Species Management Plan has been prepared (refer to Appendix 6.8 of the EIS) and will be
implemented sufficiently far in advance of the proposad construction works commencing so as to allow time to
adequately control all invasive species populations within the zone of influence of the proposed development,
having regard to the specific timing/seasonal constraints that apply in relation to each individual species. The
Qutline Invasive Species Management Plans will be revised and finalised by the appointed contractor once precise
methods of control identified in the Qutline Invasive Species Management Plan are determined. The final Invasive
Species Management Plan will assist the construction contractor in implementing the specific mitigation measures
required in relation to individual invasive plant species.

As species may spread, or their distribution change, between the habitat surveys carried out for this NIS and the
commencement of construction works, the implementation of the final Invasive Species Management Plan will
include a pre-construction re-survey within the CPO boundary. In accordance with the NRA guidance (NRA, 2010)
this survey will include accurate 1:5,000 scale mapping for the precise location of invasive species. The pre-
construction surveys will be undertaken by suitable experts with competence in identifying the spedies concerned.

Measures to Protect Otter

Otters use many of the watercourses crossed by the road development. To aveoid otter road casualties, otter
passage facilities (raised ledges within structures or separate dry 600mm pipes) will be provided at watercourses
used by otter. Underpasses will be constructed in accordance with the Wildlife Fencing Design Guide [(CIRIA No.
646). The locations where otter passage facilities will be provided are shown on the ecology mitigation measures
drawings (Figures 6.19-6.23: Ecology Mitigation Measures).

Otter-resistant fencing will be required to guide otters to the underpasses and will be installed in accordance with
the specification outlined in the NRA guidance (National Roads Authority, 2008) and at the request of the NPWS
will include the 45-degree overhang specified by the UK Highways Agency, (2001).

In accordance with the recommendations described in the Guidelines for the Treatment of Otters prior to the
Construction of National! Road S5chemes (Mational Roads Authority, 2008), guarterly monitoring of the effectiveness
of the mitigation measures will be undertaken in the first year after the completion of construction works.

Mitigation Measures to Minimise the Effects of Flow Restriction across the Floadplain during Extreme Flood Events
(1% plus climate change)

cawley

Flood relief culverts have been included in the road embankmenits leading up to the proposed River Feale Bridge to
minimise the obstruction to floodplain flow and water levels in localised areas (Figures 4.1-4.5: Overall 5cheme
Plan).

5.1.5 In-combination effects of the Proposed Development with other Potential Sources.

The potential impact sources which pose a risk to the qualifying interests of the Lower River Shannon cSAC have
been identified, as follows (see also Table 3): a reduction in water quality in receiving watercourses during
construction; the potential for invasive plant species to spread to the estuarine habitats downstream during
construction and operation; installation of the structures on tributaries of the River Feale has the potential to result
ina permanent barrier impact to otter using these watercourses; increased risk of road traffic collisions with Ctter.

Given the mitigation measures detailed in Section 5.1.4 of this report, it is unlikely that any of the identified
potential impact sources would result in any adverse effects on the integrity of the Lower River Shannon cSAC and
therefore, it is not predicted to result in any significant “in-combination” effects with any other plans or projects.

5.1.6 Potential risk to Conservation Objectives resulting from the Proposed Development

Tables 2 and 3 set out the potential risks to the qualifying interests of the Lower River Shannon cSAC and identify
those qualifying interests likely to be at risk; Section 5.1 .4 of this report then sets out the mitigation measures that
will be implemented to ensure that the proposed development will not result in any significant effects on those
gualifying interests. Table 5 below, presents the assessment of whether, with the mitigation measures proposed,
the proposed development would affect the specific conservation attributes and targets set out for each of the
qualifying interasts deemed to be potentially at risk from the proposed development.

Site spedific conservation objectives of the Oualifying Interests of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

1029 Freshwater pearl mussel Margaritifera margaritifera

To restore the favourable conservation condition of freshwater pearl mussel in the Lower River Shannon cSAC, which is
defined by the following list of attributes and targets:

* note that this consenvation objective applies to the Freshwater pearl mussel population in the Cloon River, Co. Clare only

Distribution Kilomeatres Maintain at 7km. No, as these targets relate specifically to a
\ation =i ber of ul I catchment that is hydrologically isclated from

Population size :l:m er Restors to 10,000 adult mussels the proposed development.
mussels Even if these targets were to be attributed to the

River Feale catchment, there are no populations
Population Parcentage Restore to least 20% of population within the direct zone of influence of the

structure: per size no maore than 65mm in length; and proposed development that could be affected.
recruitment dass at least 5% of population no more since thers are not likely to be any significant
than 30mm in length effects on water quality or host fish species
Population Parcentage Mo more than 5% decline from there is na risk ta any populations mstrea.m n
) - . the catchment and there are no predicted
structure: adult previous number of live adults impacts on these targets
martality counted; dead shells less than 1% of ’
the adult population and scattered in
distribution
Habitat extent Kilometres Restore suitable habitat in more than

3.3km (see map 15) and any
additional stretches necessary for
salmanid spawning

‘Water quality: Ecological Restore water quality -
macroinvertebrate quality ratio | macroinvertebrates: EQR graater
and phytobenthos (EQR] than 0.20; phytobenthos: EQR
[digtoms) greater than 0.83

Suirstratum guality: | Percentage Restore substratum
filamentous algae quality - filamentous algae: absent
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Site ific consenvation objectives of the Oualifying Interests of the Lower River Shannon cSAC which are
spedific object ing

potentially at risk from elements of the proposed development
or trace [<5%]); macrophytes: absent

[macroalgae),

macrophytes or trace [<5%])

[rooted higher

plants]

Substratum quality: | Occurrence Restore substratum quality - stable

sediment cobble and gravel substrate with
wery little fine material; no artificially
elevated levels of fine sadiment

Subrstratum quality: | Redox Restore to no more than 20% decline

oyzen availability potential from water column toe S5cm depth in
substrate

Hydralogical Metras per Restore appropriate hydrological

regime: flow second regimes

variahbility

Haost fish Mumber Maintain sufficient juvenile

salmonids to host glochidial larvae

1095 Sea lamprey Petromyzon marinus

To restore the favourable conservation condition of sea lamprey in the Lower River Shannon cSAC, which is defined by the

following list of attributes and targets:

Attribute Measure Target Is the proposed development likely to affect
the conservation @rget?
Distribution: extent | % of river Greater than 75% of main stem Since the proposed development will not result
of anadromy accessile length of rivers accassible from in any barrier effect on watercourses, there is no
estuary predicted impact on this target.
Population Mumber of At least three age/size groups since the proposed development will not
structure of age/size present significantly affect water quality or result in any
juweniles Eroups aquatic  habitat degradation, there s no

predicted impact on this target

Juvenile density in
fine sediment

Juveniles/m*

Juvenile density at least 1,/m®

Since the proposed development will not impact
on any such habitat within the cSAC and will not
significantly affect water quality or result in any
aquatic  habitat degradation, there s no
predicted impact on this target.

Extent and m® and Mo dedine in extent and distribution | Since the proposed development will not impact
distribution of OCCUMTENCE of spawning beds on the river substrate within the csac and will
spawning habitat not significantly affect water quality or result in
amy aquatic habitat degradation, there is no
predicted impact on this target.
Availability of Mumber of More than 50% of sample sites Since the proposed development will not impact
juwenile habitat positive positive on any such habitat within the cSAC and will not
sites in 3rd significantly affect water quality or result in any
order aquatic  habitat degradation, there s no
channels predicted impact on this target.
|and
greatar|,
downstream
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Site spedific conservation objectives of the OQualifying Interests of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

of spawning
areas

1096 Brook lamprey Lompetra plonerd

To restore the favourable conservation condition of brook lamprey in the Lower River Shannon cSac, which is defined by
the following list of attributes and targets:

Attribute Measure Target Is the proposed development likely to affect
the conservation target?

Distribution % of river Access to all water courses down to since the proposed development will not result

accessible first order streams in amy barrier effect on watercourses, there is no

predicted impact on this target.

Population Humber of At least three age/size groups of Since the proposed development will not

structure of age/size brook/river lamprey present significantly affect water quality or result in any

juveniles Eroups aquatic  habitat degradation, there & no

predicted impact on this target.

Juvenile density in Juveniles/m®

fine sediment

Mean catchment juvenile density of
brook/river lamprey at least 2/m*

Since the propasad development will not impact
on any such habitat within the csac and will not
significantly affect water quality or result in any
aquatic habitat degradation, there B no
predicted impact on this target.

Extent and m* and Mo decline in extent and distribution | Since the proposed development will not impact
distribution of OCCUNTENCE of spawning beds on the river substrate within the csac and will
spawning habitat not significantly affect water guality or result in
any aquatic habitat degradation, there is no
predicted impact on this target.
Availability of Mumber of More than 50% of sample sites Since the proposad development will not impact
jueenile habitat positive positive on any such habitat within the csac and will not
sites in 2nd significantly affect water quality or result in any
order aquatic habitat degradation, there B no
channels predicted impact on this target.
(and
graater|,
downstream
of spawning
araas

1096 River lamprey Lampetra fluvigtilis

To restore the favourable conservation condition of river lamprey in the Lower River Shannon cSAC, which is defined by the
following list of attributes and targets:

Attribute Measure Target Is the proposed development likely to affect
the conservation target?

Distribution % of river Access to all watercourses down to Since the proposed development will not result

accessible first order streams in amy barrier effect on watercourses, there is no

predicted impact on this target.

Population Mumber of At least three age/size groups of Since the proposed development will not

structure of age/size river/brook lamprey present significantly affect water quality or result in any

juveniles Eroups aquatic  habitat degradation, there & no

predicted impact on this target.

Juvenile density in Juveniles/m®

fine sediment

Mean catchment juvenile density of
brook/river lamprey at laast 2/m*

Since the proposad development will not impact
on any such habitat within the csac and will not
significantly affect water quality or result in any
aquatic habitat degradation, there i no
predicted impact on this target.

Extent and m* and

Mo decline in extent and distribution

Since the proposed development will not impact
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Site spedific conservation objectives of the OQualifying Interests of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

distribution of OCCUMTERCE of spawning beds on the river substrate within the csac and will
spawning habitat not significantly affect water guality or result in
amy aquatic habitat degradation, there is no
predicted impact on this target.
Availability of Humber of More than 50% of sample sites Simce the proposed developrment will not impact
jueenile habitat positive positive on any such habitat within the cSAC and will not
sites in 2md significantly affect water quality or result in any
order aquatic habitat degradation, there & no
channels predicted impact on this target.
(and
greater},
downstream
of spawning
areas
1106 atlantic salmon Salme salar [only in fresh water)
To restore the favourable conservation condition of salmon in the Lower River Shannon cSAC, which is defined by the
following list of attributes and targets:

Distribution: extent | % of river 100% of river channels down to Simce the proposed development will not result
of anadromy accessible second order accessible from estuary | in amy barrier effect on watercourses, there is no
predicted impact on this target.
Adult spawning fish | Mumber Conservation Limit (CL) for each Simce the proposed development will not
systermn consistently excesded significantly affect water quality or result in amy
aquatic habitat degradation, there B no
predicted impact on this target.
Salmaon fry Humber of Maintain or exceed 0+ fry mean Simce the proposed development will not
abundance fry/s catchment - wide abundance significantly affect water quality or result in any
minutes threshold value. Currently s=t at 17 aquatic habitat degradation, there B no
electrofishin | salmaon fry/S min sampling predicted impact on this target.
E
Out - migrating Humber Mo significant decline Simce the proposed development will not result
smaolt abundance in anry barrier effect on watercourses and will not
significantly affect water quality or result in any
aquatic habitat degradation, there & no
predicted impact on this target.
Number and Mumber and | Mo dedine in number and Simce the proposed development will not impact
distribution of OCCUMTENCE distribution of spawning redds due on any such habitat within the cSAC and will not
redds to anthropogenic causes significantly affect water quality or result in any
aquatic habitat degradation, there iz no
predicted impact on this target.
‘Water quality EPA O value | Atleast 04 at all sites sampled by Simce the proposed development will not
EPA significantly affect water quality in receiving
watercourses, there is no predicted impact on
this target.
1130 Estuaries

Habitat area Hectaras

To restore the favourable conservation condition of estuaries in the Lower River Shannon cSAC, which is defined by the
following list of attributes and targets:

The permanent habitat area is stable
or increasing, subject to natural
PrOCesses,

Simce the proposed development will not
significantly affect water quality or result in any
habitat degradation from the spread of invasive
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Site specific conservation objectives of the Oualifying Interests of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

plant species, there is no predicted impact on
this target.

Community
distribution

Hectares

Conserve the following community
types in a natural condition:
Imtertidal sand to mixed sediment
with polychastes, molluscs and
crustaceans community complex;
Estuarine subtidal muddy sand to
mixed sediment with gammarids
community complex; Subtidal sand
to mixed sediment with Nuwowiao
nucleus community complex;
Subtidal sand to mixed sediment
with Nephtys spp. community
complex; Fucoid - dominated
imtertidal reef community complex;
Faunal turf - dominated subtidal reef
community; and

Anemone - dominated subtidal reef
CoMmmunity.

since the proposed development will not
significantly affect water quality or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this targat

1140 Mudflats and sandflats not covered by seawater at low tide

To restore the favourable conservation condition of mudflats and sandflats not covered by seawater at low tide in the
Lower River Shannon cSAC, which is defined by the following list of attributes and targets:

Habitat area Hectares The permanent habitat area is since the proposed development will not
stable or increasing, subject to | significantly affect water quality or result in any
natural processes. habitat degradation from the spread of invasive

plant species, there is no predicted impact on
this targat

Community Hectares Conserve the following Since the proposed development will not

distribution community types in a natural significantly affect water quality or result in any

condition: intertidal sand with
Scolelepis squamata and
Pontocrates spp. COMMuUNity;
and intertidal sand to mixed
sediment with polychaetes,
molluscs and crustaceans
community complex.

habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target

1310 Solicomig and other annuaks colonizing mud and sand

To restore the favourable conservation condition of Soficornia and other annuaks colonizing mud
and sand in the Lower River Shannon csacC, which is defined by the following list of attributes and targets:

Habitat area Habitat area Area stable or increasing, since the proposed development will not
subject to natural processes, significantly affect water quality or result in any
including erosion and habitat degradation from the spread of invasive
SUCCESSIon. plant species, there is no predicted impact on

this target.

Habitat distribution | Occurrence No decline, or change in habitat | Since the proposed development will not

distribution, subject to natural
Processes.

significantly affect water quality or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this targat
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Site ific oonservation objectives of the Oualifying Interests of the Lower River Shannon cSAC which are
spedific object ing

potentially at risk from elements of the proposed development

Physical structure:
sediment supply

Presence/
absence of

physical barriers

Maintain natural circulation of
sediments and organic matter,
without any physical
obstructions

simce the proposed development will not have
any influence on the hydrological regime of the
estuary, there is no predicted impact on this
target.

Physical structure:
creeks and pans

OCcurrence

Maintain/restore creek and pan
structure, subject to natural
processes, including erosion
and succession

simce the proposed development will not have
any influence on the hydrological regime of the
estuary, there is no predicted impact on this
target.

Physical structure:
flooding regime

Hectares flooded;
frequency

Maintain natural tidal regime

simce the proposed development will not have
any influence on the hydrological regime of the
estuary, there is no predicted impact on this
target.

Vegetation
structure: zonation

Occurrence

Maintain the range of coastal
habitats including transitional
zones, subject to natural
processes induding erosion and
SUCCESSHOn

simce the proposed development will not
significantly affect water quality or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.

Vegetation
structure:
vegetation height

Ccentimetres

Maintain structural variation
within sward

Since the proposed development will not
significantly affect water quality or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.

Vegetation
structure:

vegetation cover

Percentage cover
ata
reprasentative
sample of
maonitoring stops

Maintain mara than 0% of
area outside creeks vegetated

simce the proposed development will not
significantly affect water quality or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target

Vegetation
composition: typical
species and

sub - communities

Parcentage cover

Maintain the presence of
species - poor communities
with typical species listed in
Saltrnarsh Monitoring Project
[McCorry and Ryle, 2009)

Since the proposed development will not
significantly affect water quality or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.

Vegetation
structure: negative
indicator

species - Spartina
anglica

Haectaras

Mo significant expansion of
common cordgrass | Sparting
anglica), with an annual spread
of less than 1%

Simce the proposed development will not result
in any habitat degradation from the spread of
invasive plant spedes, there is no predicted
impact on this target.

1330 atlantic salt meadows [Glouco-Puccinellietalio maritimae)

To restore the favourable conservation condition of Atlantic salt meadows (Glowce - Puccnellietaliac maritimae) in the
Lower River Shannon c5acC, which is defined by the following list of attributes and targets:

Attribute Measure Target Is the proposed development likely to affect

the conservation @rget?

Habitat area Hectaras area stable or increasing, Simce the proposed development will not
subject to natural processes, significantly affect water quality or result in any
including ercsion and habitat degradation from the spread of invasive
SUCCESSHOoN. plant species, there is no predicted impact on

this target,

Habitat distribution | Occurrence Mo decline or change in habitat | Simce the proposed development will not
distribution, subject to natural significantly affect water quality or result in any
processes. habitat degradation from the spread of invasive

plant species, there is no predicted impact on
this target

Physical structure: Presence/ Maintain natural circulation of | Simce the proposed development will not have
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Site specific conservation objectives of the Oualifying Interests of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

sediment supply

absence of
physical barriers

sediments and organic matter,
without any physical
obstructions

any influence on the hydrological regime of the
estuary, there is no predicted impact on this
target.

Physical structure:
creeks and pans

Ocourrence

Maintain creek and pan
structure, subject to natural
processes, including erosion
and succession

Since the proposed development will not have
any influence on the hydrological regime of the
estuary, there is no predicted impact on this
target.

Physical structure:

Hactares flooded,;

Maintain natural tidal regime

Since the proposed development will not have

wvegetation height

flooding regime frequency any influence on the hydrological regime of the
estuary, there is no predicted impact on this
target.
Vagetation OCCumendce Maintain the range of coastal Since the proposed development will not
structure: zonation habitats including transitional significanthy affect water quality or result in any
zones, subject to natural habitat degradation from the spread of invasive
processes including erosion and | plant species, there is no predicted impact on
SUCCEssion this target.
Wagetation Centimeatres Maintain structural variation Since the proposed development will not
structure: within sward significanthy affect water quality or result in any

habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this targst.

Wagetation
structure:
wvegetation cover

Percentage cover
ata
reprasentative
sample of
monitoring stops

Maintain more than 90% of the
saltmarsh area vegetated

Since the proposed development will not
significanithy affect water quality or result in any
habitat degradation from the spread of invasive
plant spacies, there is no predicted impact on
this target.

Vagetation
composition: typical
species and

sub - communities

Percentage cover
ata
reprasentative
sample of
monitoring stops

Maintain range of

sub - communities with typical
species listed in Saftmarsh
Monitoring Project (McCorry
and Ryle, 2009

Since the proposed development will not
significanthy affect water quality or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.

Wagetation
structure: negative
indicator

species - Spartina
anglica

Hectares

M significant expansion of
comman cordgrass | Sparting
onghca), with an annual spread
of less than 1%

since the proposed development will not result
in any habitat degradation from the spread of
invasive plant spedes, there is no predicted
impact on this target.

1410 Mediterranean salt meadows [Juncetolio maritimi)

To restore the favourable conservation condition of Mediterranean salt meadows [Juncetalio maritimi] in the Lower River
shannon cSaC, which is defined by the following list of attributes and targets:

attribute Measure Target Is the proposed development likely to affect

the conservation target?

Habitat area Hectares Area increasing, subject to since the proposed development will not
natural processes, incuding significanthy affect water quality or result in any
erosion and succession habitat degradation from the spread of invasive

plant species, there is no predicted impact on
this target.

Habitat distribution | Ocourrence Mo decline, or change in habitat | Since the proposed development will not
distribution, subject to natural significanthy affect water quality or result in any
processes. habitat degradation from the spread of invasive

plant species, there is no predicted impact on
this target.

Physical structure: Presence/ Maintain natural circulation of | Since the proposed development will not have

sediment supply absence of sediments and organic matter, | any influence an the hydrological regime of the
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Site spedific conservation objectives of the Oualifying Interests of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

physical barriers

without any physical
obstructions

estuary, there is no predicted impact on this
target.

Physical structure:
creeks and pans

Occurrence

Maintain creek and pan
structure, subject to natural
processes, including erosion
and succession

Since the proposed development will not have
any influence on the hydrological regime of the
estuary, there is no predicted impact on this
target.

Physical structure:

Hectares flooded;

Maintain natural tidal regime

Since the proposed development will not have

vegetation height

flooding regime frequency any influence on the hydrological regime of the
estuary, there is no predicted impact on this
target.
Vegetation OCCUITEendCe Maintain the range of coastal Since the proposed development will not
structure: zonation habitats including transitional significantly affect water quality or result in any
zones, subject to natural habitat degradation from the spread of invasive
processes including erosion and | plant species, there is no predicted impact on
SUCCession this target.
Vegetation Centimetres Maintain structural variation Since the proposed development will not
structure: within sward significantly affect water quality or result in any

habitat degradation from the spread of invasive
plant species, there is no pradicted impact on
this target.

Vegetation
structure:
vegetation cover

Percentage cover
ata
reprasentative
sample of
monitoring stops

Maintain maore than 0% of
area outside creeks vegetated

Since the proposed development will not
significantly affect water quality or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.

Vegetation
compaosition: typical
specias

Percentage cover

Maintain range of

sub - communities with typical
species listed in Saltmarsh
Monitoring Project (MoCormy
and Ryle, 2009)

since the proposed development will not
significantly affect water quality or result in any
habitat degradation from the spread of invasive
plant species, there is no pradicted impact on
this target.

Vegetation
structure: negative
indicator

species - Spartina
anglica

Hectares

No significant expansion of
common cerdgrass (Spartina
anglica), with an annual spread
of less than 1%

Since the proposed development will not result
in any habitat degradation from the spread of
invasive plant spedes, there is no predicted
impact on this target.

1355 Otter Lutra luwtra

To restore the favourable conservation condition of Otter Lwtro futra in the Lower River Shannon cSaC, which is defined by
the following list of attributes and targets:

Attribute Measure Target Is the proposed development likely to affect
the conservation target?
Distribution Percentage No significant decline Since the proposed development will not result
positive survey in any significant habitat loss, disturbance,
sites displacement, barrier effects or mortalities (i.e.
provision of otter passage facilities at
watercourses used by otter and otte-resistant
fencing], there is no predicted impact on this
target.
Extent of terrestrial | Hectares No significant decline. Area since the proposed development will not result
habitat mapped and calculated as in any significant loss, or degradation, of any
596.Eha above high water mark | terrestrial otter habitat within the csac, there is
[Hw); 258.9ha along river no pradicted impact on this target.
banks, around ponds
Extent of marine Hectares No significant decline. Area Since the proposed development will not result
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Site specific conservation objectives of the Oualifying Interests of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

habitat mapped and calculated as in the loss of any marine habitat within the cSAC,
4,461 6ha there is no predicted impact on this target.

Extent of Kilometres M significant decline. Length Since the proposed development will not result

freshwater |river) mapped and caloulated as in any loss, or degradation, of any freshwater

habitat 500.1km river habitat within the cSAC, there iz no
predicted impact on this target.

Extent of Hectares M significant decline. Area Since the proposed development will not result

frashwater mapped and caloulated as in the loss of any lake/lagoon habitat within the

|lake/lagoon] 125.6ha CSAC, there is no predicted impact on this target.

habitat

Couching sites and Mumber M significant decline Since the proposed development will not result

halts in the loss of any confirmed holt/couch sites,
there is no predicted impact on this target.

Fish biomass Kilograms Mo significant decline Since the proposed development will nat result

available in any significant impacts to fish species, there is
no predicted impact on this target.

Barriers to Mumber M significant increase. Since the proposed development will not result

connectivity in any barrier effect on watercourses (ie.

provision of otter passage facilities at
watercourses used by otter), there is no
predicted impact on this target.

3260 Water courses of plain to montane levels with the Ranunculion fluitantis and Callitriche - Batrochion vegetation

To restore the favourable conservation condition of Water courses of plain to montane levels with the Ranunculion
fluitantis and Callitricho - Botrachion wvegetation in the Lower River Shannon cSAC, which is defined by the following list of

attributes and targets:

Aattribute Measure Target Is the proposed development likely to affect
the conservation @rget?

Habitat area Kilometres 4rea stable or increasing, Since the proposed development will not

subject to natural processes

significantly affect water guality, the existing
hydrological regime, or result in any aguatic
habitat degradation, there is no predicted
impact on this target.

Habitat distribution | Ocourrence Mo decline, subject to natural since the proposed development will not
processes significanthy affect water guality, the existing
hydrological regime, or result in any aguatic
habitat degradation, there is no predicted

impact on this target.
Hydrological Metras per Maintain appropriate Since the proposed development will not have
regime: river flow second hydrological regimes any siznifiant influence on the hydrological

regime of the River Feale, there is no predicted
impact on this target.

particle size range

Hydrological Daily water level Maintain natural tidal regime Since the proposed development will not have

regime: tidal fluctuations - any siznifiant influence on the hydrological

influence metres regime of the River Feale, there is no predicted
impact on this target.

Hydrological Metras per Maintain appropriate Since the proposed development will not have

regime: freshwater | second freshwater sespage regimes any siznifiant influence on the hydrological

SEEpages regime of the River Feale, there is no predicted
impact on this target.

Substratum Millimetres The substratum should be Since the proposed development will not have

Composition: dominated by the particle size any signifiant influence on the hydrological

ranges, appropriate to the
habitat sub - type [frequently

regime of the River Feale, or result in any aguatic
habitat degradation, there is no predicted
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Site spedific conservation objectives of the Oualifying Interests of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

sands, gravels and cobbles)

impact on this target.

‘Wwater quality: Milligrams per The concentration of nutrients | Since the proposed development will not
nutrients litre in the water column should be | significantly affect water quality in receiving
sufficiently low to prevent watercourses, result in any aguatic habitat
changes in spedes composition | degradation, there is no predictad impact on this
or habitat condition target.
Vegetation OCcurrendce Typical species of the relevant Simce the proposed development will not
composition: typical habitat sub - type should be significantly affect water guality, the existing
speCias present and in good condition hydrological regime, or result in any aguatic
habitat degradation, there is no predicted
impact on this target.
Flopdplain Area The area of active floodplain at | Since the proposed development will not
connectivity and upstream of the habitat significantly affect the functioning of the
should be maintained floadplain, reduce the area of active floodplain
at or upstream of the habitat, and flood relief
culverts are proposed to minimise the effect of
the 1% plus climate change flood event, there is
no predicted impact on this target.
Riparian habitat Area The area of riparian woodland Simce there will be no riparian woodland

at and upstream of the

bryophyte - rich sub - type
should b= maintained

remaoved from the vicinity of this habitat type
upstream of the proposaed development, there is
no predicted impact on this target.

S1E0 *Alluvial forests with Alnus glutineso and Fraxinus excelsior (Alno-Podion, Alnion inconoe, Salicion albae)

To restore the favourable conservation condition of alluvial forests with Alnus glutinesa and Fraxinus excelsior (alno-Podion,
Alnion incanoe, Solicion albaoe]in the Lower River Shannon csac, which is defined by the following list of attributes and targets:

Target

Habitat area

Hectaras

4rea stable or increasing,
subject to natural processes, at
least c.8.5ha for sites surveyed.
Ses map 14

Simce there are no records of this habitat type
within the zone of influence of the proposad
development and the proposed development
will not significantly affect water guality, the
existing hydrological regime, or result in amy
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.

Habitat distribution

Occurrence

No decline. Surveyed locations
shown on map 14

Simce there are no records of this habitat type
within the zone of influence of the proposad
development and the proposed development
will not significantly affect water guality, the
existing hydrological regime, or result in amy
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.

‘woodland size

Hectares

Area stable or increasing.
where topographically
paossible, "large" woods at least
25ha in size and "small” woods
at least 3ha in size

Simce there are no records of this habitat type
within the zone of influence of the proposad
development and the proposed development
will not significantly affect water guality, the
existing hydrological regime, or result in amy
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.

‘woodland
structure: cover and
height

Percentage and
metres

Diverse structure with a
relatively closed canopy
containing mature trees; sub
canopy layer with

semi - mature trees and

Simce there are no records of this habitat type
within the zone of influence of the proposad
development and the proposed development
will not significantly affect water guality, the
existing hydrological regime, or result in amy
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Site spedific conservation objectives of the Oualifying Interests. of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

shrubs; and well - developed
herb layer

habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.

‘woodland Hectares Maintain diversity and extent simce there are no records of this habitat type
structure: of community types within the zone of influence of the proposad
Community development and the proposed development
diversity and extent will not significantly affect water guality, the
existing hydrological regime, or result in amy
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.
‘wioodland seedling: sapling: | Seedlings, saplings and pole 5imce there are no records of this habitat type
structure: natural pole ratio age - classes ocour in adequate | within the zone of influence of the proposad
regeneration proportions to ensure survival development and the proposed development
of woodland canopy will not significantly affect water guality, the
existing hydrological regime, or result in amy
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.
Hydralogical Metras Appropriate hydrological Simce the proposed development will not have
regime: flooding regime necessary for any significant influence on the hydrological
depth,/height of maintenance of alluvial regime of the River Feale, there is no predicted
water table vegetation impact on this target.
‘woodland m* per hectare; at lzast 30m/ha of fallen simce there are no records of this habitat type
structure: dead number per timber greater than 10cm within the zone of influence of the proposad
wood hectare diameter; 30 snags/ha; both development and the proposed development
categories should indude stems | will not significantly affect water quality, the
greater than 40cm diameter existing hydrological regime, or result in amy
[greater than 20cm diameter in | habitat degradation from the spread of invasive
the case of alder) plant species, there is no predicted impact on
this target.
‘wioodland Humber per Mo decline 5imce there are no records of this habitat type
structure: veteran hectare within the zone of influence of the proposed
treas development and the proposed development
will not significantly affect water guality, the
existing hydrological regime, or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.
woodland OCCUTence Mo decline Simce there are no records of this habitat type
structure: indicators within the zone of influence of the proposed
of local development and the proposed development
distinctivensess will not significantly affect water guality, the
existing hydrological regime, or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target
Vegetation Parcentage Mo decline. Native tree cover Simce there are no records of this habitat type
Composition: native not less than 95% within the zone of influence of the proposed
tree cover development and the proposed development

will not significantly affect water guality, the
existing hydrological regime, or result in amy
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.
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Site specific conservation objectives of the Oualifying Interests of the Lower River Shannon cSAC which are

potentially at risk from elements of the proposed development

Vegetation OCoumence & variety of typical native Since there are no records of this habitat type
composition: typical species present, depending on | within the zone of influence of the proposed
specias woodland type, including alder | development and the proposed development
[Alnus glutinosa), willows (Salix | will not significantly affect water guality, the
spp.} and, locally, cak {Quercus | existing hydrological regime, or result in any
robur] and ash (Fraxinus habitat degradation from the spread of invasive
excelsior] plant species, there is no predicted impact on
this target.
Vegetation QCoumendce Megative indicator species, Simce there are no records of this habitat type
Ccomposition: particularly non - native within the zone of influence of the proposad
nezative indicator inwasive species, absent or development and the proposed development
specias under control will not significantly affect water guality, the
existing hydrological regime, or result in any
habitat degradation from the spread of invasive
plant species, there is no predicted impact on
this target.
NE2 Listowel Bypass, 50 Matura Impact Statement
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6  Conclusions of Information Provided for the Appropriate Assessment Process

In order to align with case law clarifying the application of the Habitats Directive and Part XAB of the Planning and
Development Act 2000, an AA undertaken by the competent authority should include an examination, analysis,
evaluation, findings, conclusions and a final determination. Information to enable the competent authority to
perform its statutory function in this regard is presented within this report.

Following an examination, analysis and evaluation of the relevant information including, in particular, the nature of
the proposed development and the potential relationship between the proposed development and relevant
European sites and, applying the precautionary principle, it is the professional opinion of the authors of this report
that there will b2 no adverse impact on the integrity of any European sites.

In the case of the only relevant European Site, the Lower River Shannon cSAC, the potentially significant impacts (in
the absence of mitigation) arise from water quality, the spread of invasive plant species, installation of watercourse
structures and the risk of road traffic collisions with wildlife. This report has identified the potential effects these
elements could have on the qualifying interests of the Lower River Shannon cSAC and their conservation objectives,
in the absence of mitigation. However, with the full implementation of the mitigation measures outlined in Section
5.1.4 of this report, these risks will be avoided or reduced such that there will be no significant affects on habitats
or species that are listed as qualifying interests, nor the attainment of their specific conservation objectives, either
alone or in-combination with other plans or projects.

Accordingly, in the professional opinion of the authors of this report, whilst it has baen
acknowledged that there is the potential in the absence of mitigation for the proposed
development to have significant direct or indirect impacts on the Lower River Shannon cSAC,
with the implementation of the detailed mitigation measuras identified in this report, the
integrity of this European site will not be adversely affectad.
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Figures 4.1 - 4.5: Overall 5cheme Plan
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Figure 5: Culvert Typical Design
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Figures 6.1 - 6.5: invasive Species Results
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Figures 6.6 - 6.12: Mammal Survey Results
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Figures 6.13 - 6.18: Bird Survey Results

NE3 Listowel Bypass, Matura Impact Statement
Co. Kerry
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Figures 6.19 - 6.23: Ecology Mitigation

N&% Listowel Bypass, Matura Impact Statement
Co. Kerry

232



Ty Vs

. 32105301/NIS/Figure 6.19
FIGURE 6.22

FIGURE 6.23 Legens

Emmyy  Procosed Development
- v | e o
T= d
Eea : s

——— Badger fencing

- 3 - X ) Oer fencing
Prer——— ¢
St
o 2
o e Plni - see nokes for descr)
R L1078 Junction|:/-+[ M08 Galleps) 7 e
=] e | | | |

Vegetation 10 be ret@ined

HGURE621

==X X"
Q /== \

X
FIGURE 6:20

e

[(Fra]

on s W
mityect I> deveicprmet o detaiied dewmgn dege.

- | e | csenes (P N LIS TOWEL 5YPASS N
ary Courty Canck
w o | 1w | en v | For nmen Comcorart Makion Impmct Sarmact
—————
= JACOBS
4 ==

Tueastineschta agoy Spein

et wort,

|/ @) ‘o Roka kapel

Borvwagr rrees Evearr

e Ecology Mtigaton - Sheet ! of &
” e Merion Homse  Tel 4223 2030008 AS o s
—— Marion Raad  Faac 4380 1 2066006 =
& " e Dutla ¢ :-.nnu — M Cmp e TR 41 A QA WIEINET NG 519
\ i AM e P Y,
m ~~”~lﬂ wh—ad

233



- T
| 32105301/NIS/Figure 6.20
L(_egend:
N ”
l B Procosed Deveicpmern:
Retain Vegetation J L —
;28 a2 N D Where Possible I PR <
CUTLINETO FIG. 6.21 e \ % -|r
e [ — — — o— — —— — ) . — — — — — o— a— ————  Badper fencing
Retain Vegetation Planting to screen e
Where Possible pond/wetland from e
traffic headlights
s PlaNtng - se€ notes for description
Bat and Bam owi hop-over. Line /
of 3m high trees extending 10m Y
either side of structure Y | - oae INiE o
Planting to offset the loss
of bat foraging habitat
Planting to reconnect
landscape features
FIGURE 6.22
/ )
Fnu; 6.21 i oo
AW
Fb#[ 6.20
KEY PLAN
oo Sl

g = < ] e e ™ (g NED LIS TOWEL 8YPASS D
. Aa Rolgo lompel d . o | 1w | ned 1) | o Suscmn Natin rmpmct atrert
ORI - JACOBS =
\ Depamsoent of Trampert, “ Merion Naase
Tox . - Merian Road

Thw Ccology Mtigeton- Sheet 2015
\ o v v Tt 4263 1 2030000 e AS — ——
atury nd Spoe vy ey vrrpes Srvere Faa: 438 1 2066906 . -
P Dutla ¢ W jccbe com — MW L k. Jekitet, o WIEIINEN G £20
\. ) o sz J
-
B vy S aind Gnve ] o | simad

234




Planting to screen
pond/wetland from
traffic headlights

g

Low scrub planting on embankment

to discourage foraging Bam owl

Retain Vegetation
Where Possible

Bat and Barn owl hop-over. Line
of 3m high trees extending 10m
either side of structure

Low scrub planting on embankment
to discourage foraging Bam owl

CUTLINE TO FIG. 6.22

— — — — — — — — — — — — — — — — —

T o
32105301/NIS/Figure 6.21

Legend:

S Proposed Devecpment

w— S URCEDASS
—~——— [Badger fencing

Oerfencing

Plantng - see notes for descripton

reenvilie Road
L-1011 Vegetation 1o be retained
’? Low scrub planting on embankment
i’:,' to discourage foraging Barn owl
i Low scrub planting on embankment
. to discourage foraging Bamn owl
Bam owl hop-over. Line of 3m
high trees extending 100m from
the river bank
Barn owl hop-over. Line of 3m
high trees extending 100m from
the river bank
Low scrub planting on embankment
to discourage foraging Barn owl
— — — g (Mg~ s PRt N | VP | S ———. FIGURE 6.22
CUT LINE TOFIG. 6.20 /&;ﬂ
4 " FIGURE623
FIG R
F»#E 620
Retain Vegetation
Where Possible KEY PLAN
CUT LINE TO FIG. 6.21 =t ding oy amt
.  —— e e e —Y e A P e —— T, At N S ST, A b s 20atiy sy o Y > sl o VI TR SRR, P e —— PER) mtyect o deveioprmet of deteded demgn depe
Tl eSS . &\ Y <N Y = s N (e NI LIS TOWEL BYPASS 3
Ao Roko loopel - o | arw [ e 21 | o svicmen Compurart Natiw Impnct Sameect
AR s || TS JACOBS ———
{y»'“t" 4‘-‘»‘“'...“‘ - Varion Nome  Tet 4283 1 2000000 v AS o
sty and Spor Bornaagy mpes Sewarn m :mfﬁ — e DT——
" /o AM //

o Bty e
vy i il v et o Vebead

235




s Trawig e
32105301/MISFigure 6.22
Legend:
N _

_ Propased Developeent

L

—‘ ’7 — ammal underpass
————  Eadger fencing

Oter fendng
RS53
To Ballvbunnic

Flanfing - see nokes for descriplon

Bat and Bam owl hop-over. Line
of 3m high trees extending 10m
either side of hedgerow

Vepetation o be retined

Low scrub planting on embankment
to discourage foraging Bam owl

Low scruby planting on embankment

Retain egetation
to discourage foraging Bam owl

along rail line
where possible

Low scrub planting on embankment
to discourage foraging Barm owl

Low scrub planting
on embankment to
discourage foraging
Barm owl

Low scrub planting on embankment
to dizscourage foraging Bam owl

Low scrub planting on embankment
to discourage foraging Barmn owl

FIGURE .22 |

/__..)\__—___

FIGURE 623 |
FIGUREG21 | ——

| e

[ KEY PLAN
il CUTLINE TO FIG. 6.22 s Jprp— ol ontive
k = 1 |[] — — ——— T ——— — —,  — — — — | mutpec! ln derwoprma a Seimisc SEwgn miege
- w R S "-_h_ ' I Pe— ™ (-P':pu' T LIS TOAWEL B PASS ™)
@) "o Foko lompai . & | dTm | e 00 | o Putaicaman Lamzarar: . st —
I’ urascireachta sgas Spsin JACOBS Ths: Erniogy MBgeson - Sheet 4 of &
eparmant of Transpert Marion Hems  Talb <2531 335000 ] Aae Fy
S L :-;:::Huﬂ ;-:‘::;i:'i'bi MW g v, SR o 1 A 1 E2VIEON IS T 82T
g A, A . b, e M [ B A
e ———— o
B v e il v o

236




32105301/NIS/Figure 6.23

‘ Proposed Developrent

|

I

—— ammal undermpass

RS52 ————  Eadge fercing

To Ballylongford
Cifier fencing

|
|
|
|
|
|

Industnal
Estate

Ballygologue Road Flanng - see nofes for descripdon
L-1018

CUT LINE TO FIG. 6.23

| Vegetation o be relained

L-1018 Juncticn

MNES College
Lawr

od
o
w
Qo
(1
O
l—
m -
= FIGURE .22
-
5 e ggy | LFIGURES23
(@] \
_— e —— J FIGLRE 620
| KEY PLAN
l_ (U S A NN o N o e N e A e i A T e ¥ Y e e S R, W W\ S~ el W o S W - vl " - il iy ekt et i . |
' A ™ "y f_h o | oo | Descn ) 'f-bq.a- HET LIS TOWEL BY PASS N
@) o ok lomselr o | JTm | Agra i1 | Far Prtscanan Comacnare Mk Wipied Iiniacs
a'x R e JACOBS - e _
- ' o . et ke R
L - Dudn 4 [ ——— — M [E————— UG AT
b . AN J .. NP o apar

s Bl A e B T
[ —y r—— T

237




cawley

Figures 7.1 - 7.6: Surface Water Features

NE9 Listowel Bypass, Matura Impact Statement
Co. Kerry
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Figure 8 & 9: River Feale Bridge Temporary Works & General Arrangement

NEg Listowel Bypass, Matura Impact Statement
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Ecological Valuation Criteria

Appendix 6.5 Criteria to assess the Ecological Value & Significance of Habitats

Ecological Valuation Criteria

International Importance:

* ‘Eurcpean Site’ induding Special Area of Conservation (SAC), Site of Community Impertance (3C1),
Special Protection Area (SPA) or proposed Special Area of Conservation.

*  Proposed Special Protection Area (pSPA).

*  Site that fulfils the criteriz for designation as a ‘European Site’ (see Annex |ll ofthe Habitats
Directive, as amended).

*  Features essential to maintaining the coherence of the Natura 2000 Network. !

*  Site cont@ining ‘best examples’ of the habitat types listed in Annex | of the Habitats Directive.

*  Residentor resularly occurring populations (assesssdto beimportznt atthe national level)? of the

following:
o Speciesofbird, listed in Annex| and/or referred to in Article 4(2) of the Birds Directive;
and /or

o Species of animal and plants listed in Annex || and for IV of the Habitats Directive.
*  Ramsar Site (Convention onWetlands of Intemational Im portance Es pecially Waterfowl Habitat
1971).
*  World Heritage Site [Convention for the Protection of World Cultural & Natural Heritage, 1972).
* Biosphere Reserve [UNESCO Man & The Biosphere Programmie).

*  Site hosting significant species populations under the Bonn Convention [Convention on the
Conservation of Migratory Species of Wild Animals, 1973).

*  Site hosting significant populations under the Beme Convention (Conventionon the Conservation
of European Wildlife and Natural Habitats, 1979).

* Biogenetic Reserve under the Council of Europe.

*  European Diploma Site under the Council of Europe.

*  Salmonid water designated pursuant to the Eurcpean Communities (Quality of Salmonid Waters)
Regulations, 1988, (5.1. No. 293 of 1988).3

County Importance:

*  AreaofSpecial Amenity.®

*  Areasubject toa Tree Preservation Order.

*  Area of High Amenity, or equivalent, designated under the County Development Flan.

* Residentor regularty occurning populations (assessedto be imporantatthe County level)” ofthe
following:

o Speciesofbird, listed in Annex | andfor referred to in Article 4(2) of the Birds Directive;
o Species of animal and plants listed in Annex || and/or IV of the Habitats Directive;
o Species protected under the Wildlife Acts; and/or

o Species listed on the relevant Red Data list.

*  Site cont@ining area or areas of the habitat types istedin Annex | of the Habitats Directive that do
not fulfil the criteria forvaluation as of International or National importance.

* Cpunty important populations of species, orviable areas of semi-natural habitats or natural
heritage features identified in the National or Local Biodiversity Action Plan (BAP) if this has been
prepared.

#*  Sites containing semi-natural habitat types with high biodiversity in a county context and a high
degree of naturalness, or populations of species thatare uncommon within the county.
* Sites cont@ining habitats and spedes thatare rare or are undergoing a dedime inquality or extent

ata national level.

Mational Importance:

*  Site designated or proposed as a Natural Heritage Area (MHA)

*  StatutoryMature Reserve.

* Refuge for Fauna and Flora protected under the Wildlife Acts.

*  Mational Park.

*  Undesignated site fulfiling the criteria for designation as a Matwral Heritage Area (NHAJ; Statutory
Mature Reserve; Refuge for Fauna and Flora protected under the Wildlife Act; and/or a National
Park.

*  Residentor resularly occurring populations (assessedto beimpormnt atthe national level)* of the
following:

o Species protected under the Wildlife Acts; and/or

2 3Species listed on the relevant Red Data list.
*  Site containing ‘viable areas'® of the habitat types listed in Annex | of the Habitats Directive.

Local Importance [higher value]:
*  Locally important populations of priority spe des orhabitats or natural heritage features identified
inthe Local BAP, ifthis has been prepared;
* Residentor regularty occurring populations (assessed to be important at the Local level)® ofthe
following:
o Speciesofbird, listed in Annex | andfor referred to in Article 4(2) of the Birds Directive;
o Species ofanimal and plants listed in Annex || and/or IV of the Habitats Directive;
= Species protected under the Wildlife Acts; and for
o Species listed on the relevant Red Data list.
*  Sites cont@ining semi-natural habitat types with high biodiversity in a local context and a high
degree ofnaturalness, or populations of species that are uncommon in the locality;
#*  Sites or features contaming common orlowervalue habitats, including naturalised species that are
nevertheless essential in maintaining links and ecological corridors between features of higher
ecological value.

Local Importance [lower value]:
*  Sites cont@ining small areas of semi-natural habitat that are of s ome localimpor@ance for wildlife;

®  Sites or features contamng non-native spedes that are of some impor@nce in maintaining habitat
links.

! See Articles 3 and 10 of the Habitazs Directive.

! |t is sugmested that, in general, 1% of the national population of such species gualifies a5 an internationally important
population. However, a smaller population may qualify as internationally important where the population forms a critical
part of a wider population orthe species is at a critical phase of its life opcle.

¥ Note that such waters are designated based on these waters' capshifities of supporting salmon | Salmo saior), trout | Sz
trutta), char [Sahalinus) and whitefish [Coregonus ).

Y It is suggested that, in genersl, 1% of the national population of such speries qualifies as 3 nationally important
population. However. a2 smaller population may qualify as nationzlly important where the population forms a critical part
of 2 wider population or the species is at 3 critical phase of its [ife oyce.

* & “viable ares’ is defined as an ares of 2 habitat that, given the particular characteristics of that habitaz, was of a sufficient
size and shape, such that its integrity (in terms of species composition, and ecological processes and function) would be
maintained in the face of stochastic change [for example, as @ result of climatic variation).

¥ It should be noted that whilst aneas such as Aress of Special Amenity, areas subject to a Tree Presenvation Order and
Aress of High Amenity are often designated on the basis of their ecobogical value, they may also be designated for other
ressons, such as their amenity or recrestional value Therefore, it should not be sutomatically assumed that such sites are
of County imporiance from an ecological perspective.

" It is suggested that, in general, 1% of the County population of such species qualifies as 3 County important population.
However, 3 smaller population may gualify as County importance where the population forms a critical part of 2 wider
population orthe species is at a critical phase of its life oydle

! |t is suggested that, in genersl, 1%of the local population of such species qualifies a5 3 locally important population.
However, 3 smaller population may gualify as locally important where the population forms & critical part of & wider
population orthie spacies is at a critical phase of its life cycle.
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Appendix 6.6 Impact Assessment Methodology

The impact significance for terrestrial and aquatic habitats has been assessed using the Guidelines for Ecological Impact Assessment in the United Kingdom (IEEM, 2006), taking full cognisance of the
NRA'’s Guidelines for assessment of Ecological Impacts of National Road Schemes (NRA, 2009b). Ecological Impact Assessment was undertaken for all Key Ecological Receptors (KER'’s are defined in
the NRA guidelines (2009b), as “both of sufficient value to be material in decision making, and likely to be affected significantly”. According to the NRA guidelines, KER'’s are of Local Importance (Higher
Value) or higher as per NRA value criteria. Features of Local Importance (Lower Value) are not Key Ecological Receptors and are excluded from impact assessment. The Zone of Influence for each KER
is defined in Section 6.3.1 (a); the criteria used to characterise impacts are outlined in the Table below.

Table of Magnitude Parameters

Type of impact Positive/ Negative
Magnitude of impact Size or amount of impact
Extent Area over which impact occurs (may be the same as magnitude if whole habitat impacted)

Time over which impact is expected to last. For example, described as Short-term, Medium-term or Long-term in relation to

Duration relevant species/ habitat time-scales.
Reversibility Temporary/ Permanent
Timing and frequency Timing of impacts in relation to relevant life-stages or seasons
Near-certain: probability >95%
Likelihood of impact occurring LPJLCI)iiZlIJJ:e: B:gggg:::g 20585/(()%
Extremely unlikely: probability <5%

An impact is considered to be ecologically significant if it impacts the conservation status of a Key Ecological Receptor within a specified geographical area. If impacts are not found to be significant at the
highest geographical level at which the Key Ecological Receptor has been valued using NRA Valuation Criteria, then the impacts may be significant at a lower level. For instance, there may be a
significant impact at a local level on a species which is valued at an international level (Appendix 6.5). The highest levels of impact significance for each Key Ecological Receptor ‘value’ rating are shown
in the Table below.

Table of Significance

Table of Highest Levels of Impact Significance

Sensitive Ecological Highest significance level
Receptor ‘value’ rating

International Importance Significant Positive/ Negative impact at International level
National Importance Significant Positive/ Negative impact at National level
County Importance Significant Positive/ Negative impact at County level
Local Importance (higher value) Significant Positive/ Negative impact at Local level

Local Importance (lower value) Significant Positive/ Negative impact at Local level

Flora and fauna species have been evaluated in relation to the NRA criteria set out in Appendix 6.5 which includes for example legal protection they may be afforded (at International or National level),
their conservation status and local abundance. For instance, a species that is listed on Annex Il or IV of the EC Habitats Directive is considered to be of ‘International’ importance. As above, this does not
mean that an impact will necessarily be significant at an International level.
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DRAFT APPLICATION FOR LICEMCE WITH REGARD TO THE PROTECTION AFFORDED TO BADGER
MELES MELES UNDER SECTIONM 23 (5)(D) OF THE WILDLIFE ACTS 1976 AND 2000 (AS AMENDED)

RELATING TO THE PROPOSED N69 LISTOWEL BYPASS, CO. KERRY

DATE OF DRAFT APPLICATION: STH MAY 2017

Proposed Licensee:
To be confirmed — the appointed contractor

Proposed Scientific Agent:
Scott Cawley

College House

Rock Road

Blackrock

Co. Dublin

A94 FaX9
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1  INTRODUCTION

A licence is being sought to permit disturbance to, and the removal of, six badger setts located along the
Compulsory Purchase Order (CPO) fenceline/boundary of the NG9 Listowel bypass.

2  BACKGROUMND

As part of the EIA process, a dedicated Badger survey was carried out in April 2013 having regard to the
survey methodology set out in Ecological Sunveying Techniques for Pratected Flara and Fauna during the
Planning of National Road Schemes (National Roads Authority, 2009) and the Design Manual for Roads
and Bridges (Highways Agency, 2001). Any badger setts encountered during the course of other survey
works were also recorded. These surveys findings were updated following the undertaking of a repeat
site walkover in September 2016.

A total of 24 Badger setts were recorded overall. Of these, six setts were found to be within the zone of
influence of general construction activities for the N62 Listowel bypass based on the impact distance
bands {i.e. within 50 m) desaibed in the NRA guidance (Mational Roads Authority, 2006) — setts 52, 53, 54,
54a 515 and 522. See Table 1 below and the accompanying set of figures for sett locations relative to the
proposed developmeni (ie. Figures £.1.11-6.1.17 in Volume 3 of the EIS).

Table 1: Badger setts within the study area of the proposed development

Approximate distance from proposed
development boundary

Type of sert’

Status and description

- ubsidi Active sett with two entrances. In | 270 m west of the proposed development
ary hedgerow along field boundary. boundary
51a Dutlier Inactive mammal burrow. 260m west of the prog development
boundary
= Outlier Inactive sett with two entrances. In | Along the western edge of the proposed
hedgerow aloeng field boundary. development boundary
= outlier Active sett with a single entrance. In | Along the western edze of the proposed
hedgerow along field boundary. development boundary
= outlier Active sett with two entrances. In | aAlong the western edge of the proposed
hedgerow along field boundary. development boundary
. . : Along the western edge of the proposed
543 Dulier Active outlier satt. devel ant hound
Active satt with at least three entrances
- Main sett with fresh bedding and recently | 230 m west of the proposed development
excavated spoil. In woodland at the top | boundary
of the river bank/field boundary.
. Inactive sett with a single overgrown 160 m west of the proposed development
56 Outlier entrance. Along the bank of a small
boundary
stream.
Active sett with at least five entrances. i
57 Main sett In dense scrub cover at the top of the ::lm;: east of the pro development
river bank/field boundary. Y
- outliar Active sett with two entrances. in | 120 m south of the proposed development
hedgerow along field boundary. boundary

* main sett = breading sett, focus of most badger activity; Annexe sett = large sett, usually within 50 m of the main sett;
Subsidiary sett = smaller sett, mot peripheral, within territory of badger social group; Outlier sett = small sett, usually on
periphery of group territony; Minor sett = incidental sett, not on periphery of group territory.

N&2 Listowel Bypass
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1 " L Approximate distance from proposed
Type of sett Status and description e
- subsidia Active sett with five entrances. In | 80 m south of the proposed development
o hedgerow along field boundary. boundary
Inactive sett with a single entrance. In
<10 outliar hedgerow along field boundary. | 220 m  north-west of the proposed
Mammal burrow was in use by rabbits | development boundary
in 2016.
Inactive sett with a single entrance. In
a11 autlier hedgerow along field boundary. | 250 m  north-west of the proposed
Mammal burrow was in use by rabbits | development boundary
in 2016.
Inactive sett with a single entrance. In
513 outliar hedgerow along field boundary. | 260 m  north-west of the proposed
Mammal burrow was in use by rabbits | development boundary
in 2016.
Inactive sett with a single entrance. In
513 outliar hedgerow along field bowndary. | 270 m north-west of the proposed
Mammal burrow was in use by rabbits | development boundary
in 2016.
Active seft with a single entrance. In
514 Outlier hedgerow above wet ditch along field :Em I m n‘tmb:h-r:am of the proposed
boundary. suslopme Hneary
= Dutlier Inactive sett with a single entrance. In | Along the southern edge of the proposed
hedgerow along field boundary. development boundary
Active satt with three entrances. In
516 Annexe dense scrub cover at the top of the river E:Em:; west of the proposed development
bank/field boundary. i
Active sett with two entrances. In dense
517 Outlier scrub cover at the top of the river E:E:;:umh—eastufthe proposed development
bank;/field boundary. y
s1m outliar Inactive sett with a single entrance. | 1.3 km west of the proposed development
along hedgerow on river bank. boundary
. Inactive sett with a single entrance. In | 1.35 km west of the proposed development
519 Outlier .
dense scrub cover along the river bank. | boundary
. Inactive sett with a single entrance. In | 2890 m west of the proposed development
520 Dutlier .
scrub cover along the river bank. boundary
Active satt with two entrances. In dense
531 J— scrub cover at the top of the river | 240 m east of the proposed development
bank/field boundary. May be linked | boundary
underground to 57.
Mo-longer an active sett with a single
entrance. In hedgerow  along  field
= Dutlier boundary. 2016 Update: it appears that | Along the eastern edge of the proposed
this sett has been covered by large | development boundary
felled tres trunks which were placed on
top of it. Mo signs of activity in 2016.

Three of these six setts were active at the time of survey in 2015, with the remainder being inactive. The
affected badger setts were considered to be within two distinct badger territories, separated by the River
Feale; one territory along the southern bank of the river in the townlands of Coolnaleen Lower and
Garmyantanvally, covering an area of c.80ha, the second territory on the north bank in the townlands of
Scartleigh, Kilcreen and Islandganniv Morth, covering an area of ¢ 105ha. There was also evidence of
badger activity to the north of the R553 but no setis were present here; it is likely that this is from a
badger group located further to the north and represents the southern extent of this group’s territory.

NE2 Listowel Bypass 3 Badger Licence Application
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Five setts of the badger group found south of the River Feale lie along the proposed development
boundary (52, 53, 54 54a and 522). All of these setts are small, outlier setis on the periphery of the badger
group's territory. As @ minimum, these setts will be subject to indirect, temporary disturbance as a result
of increased human presence, noise and vibration associated with the construction works and will likely
be abandoned for the duration of construction works. However these setts may need to be removed to
facilitate the site clearance and construction waorks.

Given that these are outlier setts and that there are other alternative setts available to the badger group
within their territory (including the mains sett 55), the disturbance and (if required) removal of these
setts will not significantly affect the badger group long-term nor will it affect the conservation status of
the species.

One of the setts of the badger group north of the River Feale lies along the proposed development
boundary (S15). This is a small outlier sett on the periphery of the badger group’s territory. No other setts
in this badger territory are located within the zone of influence of the proposed development. As a
minimum this sett will be subject to indirect temporary disturbance as a result of increased human
presence, noise and vibration associated with the construction works and will likely be abandoned for the
duration of construction works. However this sett may need to be removed to facilitate the site clearance
and construction works.

Given that this is an outlier sett and that there are many other alternative setts available to the badger
group within their territory (including the mains sett 57), the disturbance and (if required) removal of this
sett will not significantly affect the badger group long-term nor will it affect the consenation status of the
species.

3 MITIGATION MEASURES

All exclusion works will be undertaken in accordance with the Guidelines for the Treatment of Bodgers
during the Canstruction of National Rood Schemes (National Roads Authority, 2005).

* A non-interference zone of 30 m, extended to 50 m during the breeding season (December to
June inclusive) if the sett is active, to be established using temporary fencing at the outset of
works (accompanied by appropriate signage). The fencing shall be of a post and rail type (or
equivalent) and of a sufficient durability to maintain the exclusion zone throughout the
construction period.

* Mo heavy machinery shall be used within 30 m of Badger setts at any time. Lighter machinery
(generally wheeled vehicles) shall not be used within 20 m of a sett entrance. Mo works shall be
under taken within 50 m of active setts during the breeding season. Meither blasting nor pile
driving shall be undertaken within 150 m of active setts during the breeding season (December
to June inclusive).

& |f necessary works within the distance bands described abowve will only be carried out in
consultation with the NPWS5 and only during daylight hours so as not to disturb foraging Badgers.

* |f the sett requires exclusion (or temporary exclusion for the duration of the construction period)
and removal this will be undertaken in accordance with the methodology detailed in the
Guidelines for the Treatment of Badgers during the Construction of National Road Schemes
(Mational Roads Authority, 2006). If the sett is active then it shall not be removed within the
breeding season (December to June inclusive).

N&2 Listowel Bypass 4 Badger Licence Application



cawley

cawley
REFERENCES Figures
Highways Agency (2001) Design Manual for Roads and Bridges: Volume 10: Environmental Design and Results of the N69 Listowel Bypass mammal survey
Management. Section 4; Nature Conservation: Part 2, HA 59/92; Mitigating against Effects on Badgers. ElS Wolume 3 Figures 6.1.11-6.1.17 Momma! Survey of the EIS
The Highways Agency.

Mational Roads Authority (2005) Guidelines for the Treatment of Badgers prior to the Construction of
National Road Schemes.

Mational Roads Authority (2009) Ecological Surveying Technigues for Protected Flora and Founa during
the Planning of National Road Schemes. National Roads Authority.

N&9 Listowel Bypass 1 Badger Licence Application

N&2 Listowel Bypass 5 Badger Licence Application

253



cawley

SCOTL
Cawley

DRAFT APPLICATION FOR DEROGATION WITH REGARD TO THE PROTECTION AFFORDED TO OTTER
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1 INTRODUCTION

A derogation licence is being sought to permit the disturbance of one potential otter holt in the vicinity of
the River Feale (the River Feale lies within the Lower River Shannon SAC at this location), during
construction works associated with the proposed N69 Listowel Bypass.

2 BACKGROUND

As part of the EIA process, a programme of otter surveys were carried out over the period April 2013 to
April 2014 having regard to the survey methodology set out in Ecological Surveying Techniques for
Protected Flara and Founa during the Planning of National Rood Schemes (Mational Roads Authority,
2009} and the Design Manual for Roads and Bridges (Highways Agency, 2001). Subsequent rechecks of
the survey route were undertaken in September 2015.

Evidence of otter activity was recorded frequently on watercourses within the locality and most notably,
due to these watercourses being crossed by the proposed development, along the banks of the River
Feale and on the Mill 5tream Lower (a tributary of the River Feale). Three potential otter holts and an
otter couch site were recorded within the study area (see Table 1 below and accompanying figures
{Figures 5.1.11-6.1 17 in Volume 3 of the EIS) which present the findings of the otter surveys).

Tohle 1: Otter holts/couches within the study area of the proposed development

Approximate distance from proposed

Ref. No. | Feature Status and description

development boundary

Active burrow. Hollow underneath | 1.95 km downstream of the proposed
H1 Potential holt exposad tree roots with well-worn | development boundary {c. 1.2 km straight
path into the entrance. line distance)
. Inactive potential holt.  Hollow 13 km downstream of the prc-pc-_sed
H2 Potential holt development boundary (c. 1.1 km straight
underneath exposed tree roots. R .
line distance)
13 km downst of th ed
. Active couch site within @ concrete o Sewnstream = prc-pc-_s
H3 Couch site . . developmient boundary (c. 560 m straight
pipe next to the river bank. R .
line distance)
Inactive potential holt. Hollow
Al the ed  develo nt
H4 Potential holt underneath exposed tree roots on one propes susiopme
boundary
the stream bank.

The zone of influence in relation to potential disturbance/displacement effects of construction works on
otter holts/couch sites is considered to be 150m, in @ worst case scenario (Mational Roads Authority,
2006 and Highways Agency, 2001). Therefore, only one potential otter holt (H4) will be disturbed by
construction  works  associated with the proposed N&9 Listowel Bypass at Coolnaleen
Lower/Garryantanvally. Although this burrow along the stream bank displays the characteristics of otter
holts, no evidence of any otter activity was recorded in its vicinity throughout the survey period. The
hedgerow/treeline embankment containing the potential otter holt will be retained and therefore, there
is no proposal to destroy/remove the potential holt site. However, the potential holt site may need to be
removed, if only partizlly in the event that tunnels extend beyond the embankment edge, to facilitate the
site clearance and construction works.

The impact of construction works on this potential otter holt will be temporary (i.e. restricted to the
construction period) and, given that no evidence of any otter activity had been recorded in its vicinity
throughout the survey period and that the other holt/couch sites are remote from any potential
disturbance effects, the works will not affect the conservation status of the species either locally or
within the Lower River Shannon SAC.

N&3 Listowel Bypass 2 Otter Licence Application
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3 MITIGATION MEASURES

Despite the absence of any evidence to suggest that H4 was in use by otter at the time of the surveys,
given this feature displays the characteristics of an otter holt (and could potentially have been used as a
resting site in the past), a precautionary approach is being taken with regard to seeking a licence to
monitor and carry out works in close proximity to this potential holt.

A norrinterference zone of 20 m, extended to 150 m if the holtf/couch is in use by a breeding female or
where cubs are present, will be established using temporary fencing at the outset of works (accompanied
by appropriate signage). The fencing shall be of a post and rail type (or eguivalent) and of a sufficent
durability to maintain the exclusion zone throughout the construction period. Works within the distance
bands described above will only be carried out during daylight hours so0 as not to disturb foraging otters.

A pericd of monitoring (of at least five days) will be required in order to determine the status of the
potential halt.

In the event that any confirmed holt will be directly affected and reguire removal, the following
procedure will apply. If inactive, the holt can be hard blocked for the duration of the construction
works, or removed immediately. If active, otter may be deterred from using the area during
construction and if the holt is abandoned (following a period of monitoring as above) the procedure
described above for inactive holts can be followed. If breeding otter or cubs present then no
exclusion procedures can be undertaken until the holt has been abandoned.

All works will be undertaken in accordance with the methodology detziled in the Guidelines for the
Treatment of Otters Prior to the Construction of National Rood Schemes (National Roads Authority,
2008) and the Design Manual for Roods and Bridges: Volume 10: Environmental Design and
Management. Section 4: Nature Conservation: Part 4, HA 81/99; Nature Conservation Adwice in
Relation to Otters (Highways Agency, 2001).
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Figures
Results of the NG9 Listowel Bypass mammal survey

ElS Wolume 3 Figures 6.1.11-6.1.17 Mammal Surveyof the EIS
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1 INTRODUCTION

The licence is being sought to permit works that will disturb/obstruct a sand martin nest site on the
banks of the River Feale at 0 97312 32484 (see Figure 1).

2 PROPOSED WORKS

The bridge is being constructed as part of the proposed N69 Listowel Bypass project. With regards to
sand martins, the construction of the proposed Mew River Feale Bridge ¢. 20m east of a breeding site
will not result in direct impacts to nests. Nonetheless, the nest site will be subject to disturbance
effects during the breeding seasons when the bridge is being constructed. Any disturbance to the
nest site will be short-term (i.e. would last for the duration of the bridge construction works), and is
considerad to be a local level impact given the small number of holes (three recorded within a 3m x
3m area of Cliff face) at the site.

3 MITIGATION MEASURES

The following mitigation measures are proposed:
MMB1: Substantive construction works will commence on the bridge in the period
1* October through 28 February incdusive. However, where this seasonal constraint cannot
be adhered to (e.g. due to high water levels or other constraints on construction works
commencing at the River Feale Crossing Point such as mitigation necessary for other species
or environmental criteria) then the measure below will be undertaken.

MMB2: The sand martin nest holes and the area of cliff face within the CPO boundary at the
River Feale crossing point which is suitable for nesting sand martin, will be covered over by
the installation of mesh netting or similar material prior to the commencement of the bird
breeding season (Le. before 1* March or after 31% August). This will prevent sand martins
from establishing nests within or immediately adjacent to the area of proposed works. Once
construction works at the crossing are completed, the fine mesh will be removed, restoring
access to the area for the species.
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Figure 1: Location of sand martin nest and suitable habitat in relation to the area of proposed
works.
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WILDLIFE ACTS 1976 TO 2012 - SECTION 22(9)(d)

APPLICATION FOR LICENCE TO EXAMINE, INSPECT OR TAKE THE NESTS OR EGGS OF
PROTECTED WILD BIRDS FOR EDUCATIONAL, SCIENTIFIC OR OTHER PURPOSES

ALL DETAILS IN BLOCK LETTERS

Proposed Licensee: To be confirmed — the
appointed contractor

Hame of applicant: Proposed Scientific Agent: Scoft Cawley Lid.

Address: (in full include Post Code) Proposed Licensee: To be confirmed - the

appointed contractor

Proposed Scientific Agent: College House, 71-73
Rock Road, Blackrock, Co. Dublin, AS4 F9X9

Email Address: To be confimmed — the appointed contractor

Telephone No: (Landline / Mobile) To be confimmed — the appointed contractor

Please fill in where necessary overleaf:

**N.B. Where necessary attach any additional relevant information.*

DECLARATION

| declare that all particulars are correct to the best of my knowledge and belief, and | apply for a licence in
accordance with these particulars.

| understand that any false declaration may lead to having my licence revoked.

Signature: . Date: 9™ May 2017

Please return the completed
application form to:

o " , 5 AR Roinn Ealalon, Gidhreachtn,
Wildlife Licensing _ i J“E-’ Grathai Reédgianacha, Tuaithe agus Gaeltachla
Mational Parks and Wildlife Service 'E e -
7 Ely Place EBET Deporiment of Ak, Heritage,
Dublin 2 L L Riegional, Rural and Gaelachi Affairs

Tel.: (D1) 888 3242
Email: wildlifelicencef@ahg.gov.ie

ALL DETAILS IN BLOCK LETTERS

1. Purpose of licence:

THE CONSTRUCTION OF THE PROPOSED NEW RIVER FEALE BRIDGE AS PART FO THE FROPOSED NE2
LISTOWEL BYPASS PROJECT INCLUDES WORKING WITHIN C. 20M OF A BREEDIMG SITE FOR SAND
MARTIM. WHILE CONSTRUCTION WILL NOT DIRECTLY IMPACTS NESTS, THE NEST SITE WILL BE SUBJECT
TO DISTURBANCE EFFECTS DURIMNG THE BREEDING SEASONS WHEM THE BRIDGE IS BEING
COMNSTRUCTED. ANY DISTURBAMNMCE TO THE NEST SITE WILL BE SHORT-TERM (IL.E. WOULD LAST FOR THE
DURATION OF THE BRIDGE CONSTRUCTION WORKS), AND IS CONSIDERED TO BE A LOCAL LEVEL IMPACT
GIVEN THE SMALL NUMBER OF NESTING HOLES (THREE RECORDED WITHIN A 3M X 3M AREA OF CLIFF
FACE) AT THE SITE.

2. Species Name: (Common & Scientific)

SAND MARTIN RIFARIA RIPARIA

3. Area(s) in which applicant will operate: (e.g. county & townland) (map{z) may be requested)
Finuge, Listowel, Co. Kermy. Irish Grid Reference @ 97313 32485
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6. Organisation to which applicant is affiliated:

To be confirmed — the appointed contractor's acientific agent to complete this

7. Period for which licence is required: (include startfend date)

To be confirmed by the appointed contractor

8. Number of previous licence (if any) and date of expiry:
To be confimmed — the appointed contractor's scientific agent to complete this

Mote: That insufficient information will lead to a delay in issuing your licence

4. State qualifications/experience in this field of activity:
To be confirmed — the appointed contractor's scientific agent to complete this

5. State any other supporting licence/permit(s): (include photocopy with application)

260




Appendix 6.8 Outline Invasive Species Management Plan

181



cawley

OUTLINE INVASIVE SPECIES MANAGEMENT PLAN

ME&9 LISTOWEL BYPASS, CO. KERRY

Prepared For lacobs Engineering Ltd.

Rew, Status Author Reviewed By Approved By Issue Date

ROO Fimal DBfCC AC AC 06/05/2017

Scott Cawley, College House, 71-T3 Rock Road, Blackrock, Co. Dublin, A6 X6V2, Ireland

Tel+353{1)876-9815  Fax £353(1) 676-0818

182

TABLE OF CONTENTS
1 INTRODUCTION ....... 1
2 METHODOLOGY cunars 1
4  MEASURES TO CONTROL/PREVENT THE SPREAD OF NON-NATIVE INVASIVE PLANT SPECIES wvvusesse s ssasnnnns 2
41 L=t L T S 2
42 (GENERAL MEASURES TO AWDID SPREADING [NV ASIVE SPECIES DURING CONSTRUCTION OR SOIL MOVEMENT ..o e 2
322 DHSPOSAL OF IVIATERLAL.. oo e oo et eems meme e me em e e e ems e es sas s sem e e m e em st e e e st e ems e n 3
4213 MEASURES TO BE FOLLOWED DURING THE APPLICATION O 3
424 POST-CONSTRUCTION BADNITORIMG .- oo e e emee s cee e 4
43 JaPAMESE KMOTWEED FALLOPIA TAPOWICA .. 4
1.4 INDIAN BALSAM IMPATIENS GLANDULIFERA . 5
45 SPANISH BLUEBELL & HYBRIDS HYACINTHOIDES HISPANTCA & HL 0 MASSARTIANA ..o ceeee e ec e ems e ere e mm s m em amnee 5
46 THREE-CORNERED GARLIC ALLILIM TRMILIETIELIM ... e e et em e ermas s amm s e eemms s e e s s A mt e et o st mm s mn e amrr e &
4.7 SITE SPECIFIC NOMN-NATIVE INVASIVE PLANT SPECIES CONTROL BEASWRES ....coresreenmssas e ses sas s s st s ans s ars samsssasm s stm snss s &
5 COMCLUSHON wonveenans 11
[ REFEREMCES 12
NE3 Listowel Bypass, o Invasive Species Management Plan
Co. Kemry



cawley

1 Introduction

This purpose of this Cutline Invasion Species Management Plan is to describe the mitigation options available to
the contractor to manage and prevent the spread of non-native invasive plant species recorded along the
alignment of the proposed N69 Listowel Bypass.

This outline planis intended to be a working document and will be updated by the contractor to form the detailed
Invasion Species Management Plan which will form part of the contractors Environmental Operating Plan (EOP) for
the construction of the proposed road development.

Conistruction (and potentially operational maintenance works) will disturb stands of non-native invasive plants
and/for soils contaminated with non-native invasive plant material. Given that the proposed development crosses
the Lower River Shannon cSAC [002165] and crosses watercourses that drain to the Cashen River Estuary pNHA
[001340] downstream, there is an identified risk of the plant species in question being spread locally (e.g. during
intentional movement of contaminated material, or accidentally where soils/plant material are spread by
machinery tracks/tyres) or washed downstream to the lower reaches of the River Feale and Cashen Estuary,
affecting habitats there.

Therefore, the implementation of the management measures st out in this plan is required to avoid any indirect
or ex-sity impacts to habitats and species within these areas designated for nature conservation, both during
construction and operation, and in the case of the Lower River Shannon cSAC, to avoid adverse effects on the
integrity of this European sita®.

2 Methodology

This report and the mitigation strategies relating to each invasive plant species have been prepared with regard to
the following guidance documents, where relevant:

®  Guidelines on the Management of Noxious Weeds ond Non-native Invasive Plant Species on National
Roads (National Roads Authority, 2010);

= Managing Japanese Knotweed on Development Sites (version 3, amended in 2013); The Knatweed
Code of Practice (Environment Agency, 2013);

*  Monaging Invasive Non-native Plants in or near Freshwater (Environment Agency, 2010);
®  Best Proctice Management Guidelines for Japanese Knotweed (Imvasive Species Ireland, 2008);

®  Royal Hortioultural Society guidance for the control of Spanish bluebell and hybrids
hittps:/ fwww. rhs. org uk/advice {profile ?pid=426; and

®  Royal Horticultural Society guidance for the control of Wild garlic
hitps:/fwww. rhs org uk/advice /profile ?PID=384.

3 Results

Habitat surveys were undertaken along the proposed alignment of the NE&9 Listowel Bypass during multidisdplinary
surveys carried out for the preparation of an Environmental Impact Statement and Natura Impact Statement from
the 3™ to 5™ April 2013, and as part of dedicated detailed botanical surveys carried out between the 17% and 185
July 2013 and on the 26™ June 2014 z2nd a site walkover conducted between 31° August and 2™ September 2016.

There were four non-native invasive plant species listed in the Third Schedule of the European Communities (Birds
and Natural Habitats) Regulations, 2011 as amended found to be present within, or in close proximity to, the
proposed alignment of the N&9 Listowel Bypass [see Table 1 below and Figures in Appendix B).

" European sites or Natura 2000 sites are defined under the Habitats Directive [Article 3) as & European ecological network of special areas of
ronservation composed of sites hasting the natural habitat types listed in Annex | ard habitats of the species listed in Annex || The aim of the netaork
is to aid the long-term survival of Europe’s most valuable and threatened species and habitzts. In lreland these sites are designed as European sites -
defined under the Planning Acts and/or Birds and Habitats Regulations &s (&) & candidate site of Community importance, (b) a site of Commaunity
importznce, (cj 3 mndidate special zrea of conservation, (d) = spedal area of conservation, (&) 2 candidate special protection area, or (f) 2 spedal
protection area. They ane commonly referred to in Ireland as candidate Special Areas of Conservation [SACs) and Special Protection Areas [5PAs).
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Tohie 1 Summary of non-native invasive plant species, listed in the Third Schedule of the Birds ond Hobitots
Reguiations 2011 fas amended). recorded along or near the alignment of the proposed N69 Listowel

Bypass
Comimon Scentific -
Liscation
Name Name
Along both banks of the River Feale in the vicinity of the proposed crossing point;
along field boundary within the proposed alignment at islandganniv Morth;
lapanese Faliopia
knotwesad Jjaponica along the disused railway embankment and in the unfinished housing estate near Ashfield -
Islandganniv Morth/Curraghatoosane;
along the north-eastern road verge at the tie-in with the R553
Inddian Impatiens Along both banks of the River Feale and a drainage ditch ¢.100 m north of the proposed crossing
balsam giandulifera pint
Spanish Hyacinthoides | slong the southern roadside verge at the tie-in with the R557;
blusbell & hispanica & H.
Hybrids x massartigng | Along a field/property boundary at the eastern end of the tie-in with the Greemille Road
Thrae- on the south bank of the River Feale at the proposed crossing point;
cornerad ﬂ;ﬁtmm on the bank of the River Feale/drainage ditch c.100 m north of the proposed crossing point;
garlic along property boundary ¢.50 m north of the tie-in with the Forge Road
4 Measures to Control/Prevent the Spread of Non-native Invasive Plant Species

4.1  Pre-construction Re-survey

As species may have spread, or their distribution may have changed, between the habitat surveys carried out for
the EIS and MIS, and the commencement of construction works, the implementation of this Outline Invasive
Species Management Plan will include a pre-construction re-survey within the Compulsory Purchase Order (CPO)
boundary and any additional areas where construction works are reguired (e.g. temporary Construction
compounds, haul routes etc.). In accordance with the NRA guidance this survey will produce accurate 1:5,000 scale
mapping for the precise location of invasive species. The pre-construction surveys will be undertaken by suitable
experts with competence in identifying the species concerned having regard to any seasonal constraint.

4.2 General Measures to Avoid Spreading Invasive Species during Construction or 5oil Movement

Many of the species noted abowve are highly invasive, and can easily spread to new areas. Most are particularly
effective at colonising disturbed ground (e.g. construction sites). Some species spread by the re-growth of cut
fragments or root material (Japanese Knotweed, Spanish Bluebell and Three-cormnered garlic and Canadian
waterweed), so if they are broken up during site cdlearance or other earthworks they can readily re-grow in new
areas to which soil is moved. In the case of Indian Balsam, Three-cornered Garlic and Spanish Bluebell, even if all
adult plants are removed, their seeds can remain viable in the soil for a number of years, and these can re-grow in
sites of former infestation, or seeds can be camried to other parts of the site during soil movements.

The unintentional spread of invasive species during construction works is a significant issue, and if not managed in
the correct manner, species like Japanese Knotweed could be spread to uninfested areas, which would increase the
future cost and effort required to contral the species, and could pose further public health and safety risks
(Japanese Knotweed can cause damage to buildings and infrastructure).

The most commaon ways that these species can be spread is:
+  Site and vegetation clearance, mowing, hedge-cutting or other landscaping activities;
+ Spread of seeds or plant fragments during the movement or transport of soil;
# Spread of seeds or plant fragments through the local surface water and drainage network;
+* Contamination of vehicles or equipment with seeds or plant fragments which are then transported to
other areas; and
* |mportation of soil from off-site sources contaminated with invasive species plant material.

NG9 Listowel Bypass, 2
Co. Kerry
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As road verges are routinely mowed and shrubby vegetation out back for road maintenance, it is recommended
that no mowing or hedge-cutting activities take place in any areas containing invasive species (refer to Table 1 and
Figures in Appendix B for locations) until successfully treated. It isimportant that no Japanese Knotweed plants are
cut prior to or during the lifetime of the treatment programme as this is the only invasive species presentalong the
alignment of the proposed road scheme which regrows from cut fragments.

Depending on the timescale for the construction of the proposed road scheme it may be possible to eradicate
some species prior to the onset of construction on the site; this would be preferable. However if control
programmes have not been achieved before construction begins, then it is recommended that the affected areas
should be fenced off prior to and during construction in order to avoid spreading seeds or plant fragments around
or off the construction site. Earthworks or machinery movement should be avoided in these areas until the relevant
species have been eradicated. In particular, all Japanese Knotweed and Indian balsam should be fenced off during
wiorks, using a buffer of 10m around the area. Signs should be erected to inform contractors of the risk.

If soil is imported to the site for landscaping, infilling or embankments, the contractor will gain documentation
from suppliers that the material is free from invasive spedes.

Japanese Knotweed in particular can be spread very easily during construction works. Even if stands of Japanese
Enotweed and Indian Balsam are treated using herbicide, care should still be taken regarding the future use of the
soil in the relevant area. For specific measures in relation to these species, reference should be made to the UK
Environment Agency document The Knotweed Code of Practice: Managing Japanese knatweed on development
sites (UK Environment Agency, 2006) and to the Best Practice Management Guidelines for lapanese Knotweed
(Invasive Species Ireland, 2008).

4.2.2 Disposal of Material

If any invasive species plant material is collected (e.g. by hand-pulling or mowing), it is important that its disposal
should not lead to a risk of further spread. The movement of invasive plant material requires a licence from the
Mational Parks and Wildlife Service (NPWS5) under Section 49 of the European Communities (Birds ard Natural
Habitats) Regulations, 2011 (as amended). Invasive species (particularly roots, flower heads or seeds) should be
disposed of at licensed waste facilities or compaosting sites, appropriately buried, or indinerated having regard to
relevant legislation (e.g. Section 32 of the Waste Management Act, 1996 to 2008; Section 4 of the Air Pollution Act,
1987; relevant local authority byelaws and any other relevant legislation). All disposals should be carried out in
accordance with the relevant Waste Management legislation (as per guidance from NRA, 2008). It should be noted
that some invasive species plant material or soil containing residual herbicides may be classified as either
‘hazardous waste” or ‘non-hazardous waste’ under the terms of the Waste Management Acts, and both categories
may require special disposal procedures or permissions. Advice should be sought by the contractor from a suitably
gualified waste expert regarding the classification of waste and the suitability of different disposal measures this
will be detailed further in the contractors detailed Invasion Species Managemenit Plan. As noted above, additional
specific measures for the management of Japanese Knotweed cuttings or contaminated soil can be found in the UK
Environment Agency document The Knotweed Code of Practice: Managing Japanese knatweed on development
sites (UK Environment Agency, 2013).

4,23 Measures to be Followed During the Application of Herbicides

The control of some species will require the use of herbicides (if not buried), which can pose a risk to human
health, to non-target plants or to wildlife. Inorder to ensure the safety of herbicide applicators and of other public
users of the site, a qualified and experienced contractor should be employed to carry out all work.

Itis advised that Kerry National Road Office and the contractor refer to the following documenits, which provides
detailed recommendations for the control of invasive species and noxious weeds:

+ Chapter 7 and Appendix 3 of the MRA Publication The Management of Noxious Weeds and Non-Native
Invasive Plant Species on National Roads (MRA, 2008)

* [nvasive Species Ireland Best Proctice Management Guidelines for Jopanese Knotweed [Available online at
www.invasive specdiesireland.com]

* The Knotweed Code of Practice: Managing Japanese knatweed on development sites (UK Environment
Agency 2013)

NG9 Listowel Bypass, 3
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These documents include measures to aid the identification of relevant spedies, with details for the timing,
chemicals and methodology for chemical control, and for measures to avoid environmental damage during the wuse
of herbicides. It is recommended that all contractors should prepare a specific plan in accordance with the relevant
guidelines and involving consultation of the Kerry National Road office before commencing works. In order to
ensure that the use of herbidides does not contravene legislation, the applicant must comply with Circular Letter
NPWS 2/08 dealing with the application on to mon-target areas from the National Parks and Wildlife Service (see

Appendix A).

4.2.4 Post-construction Monitoring

Following the construction of the road, itis important that the scheme is systematically re-surveyed to determine
the success of control measures and to identify areas where invasive plants are reinvading. This is particularly
important for lapanese Knotweed as road maintenance works [mowing and hedge cutting) have the potential to
spread this plant via the dispersal of shredded plant material. If invasive plants are found then they should be
treated as per the measures outlined in the plan and the species spedfic guidelines below.

4.3  lapanese Knotweed Follopia joponico

The guidance Knotweed Code of Practice: Managing Japanese Knatweed on Development Sites (UK Environment
Agency, 2013) and Invasive Species Ireland’s Best Practice Management Guideiines for Japanese Knotweed (151,
2008) provide very detailed information on the control of this species, including methodology for herbicidal
treatment, methodology for preventing re-growth in soil {burial, use of membranes etc ), and the management of
soil on site. Some general principles are summarised below

The area of infestation is generally accepted as being 7m horizontally from the nearest lapanese knotweed plant, in
order to take into account the area potentially infected by the network of underground rhizomes. If possible, the
plant shiould be eradicated prior to construction works taking place. The most effective contral of Japanese
Knotweed is achieved through chemical treatment. Numerous treatment methods are available; however in this
case the recommended treatment would be stem injection using a systemic herbicide (e.g. Picloram). Strong
systemic herbicides are most effective at targeting the persistent roots of Japanese Knotweed, however it should
be noted that they may also persist in the soil and/or kill surrounding vegetation. Stem injection is the most
effective approach for use in publidy accessible areas. Foliar spraying would also be effective, as recommended by
Invasive Spedies Ireland (151, 2008). The optimal time period for treatment is May - June and September - October.
If highly-persistent herbicides are used, it may be possible to eradicate the plant within one or two years. Chemical
control using a biactive formulation of glyphosate is the most appropriate herbicide for use in or near water
{Environment agency, 2010). As Glysophate is non-persistent it will be necessary to re-treat regularly in years two
and three, and then to conduct annual spot-checks in May-June to identify and retreat any re-growth. lapanese
Knotweed does not produce viable seed in Ireland, and therefore seed germination in subsequent years will not be
an issue.

If time constraints do not allow for herbicide treatment, infested soil can be excavated and buried. Movement of
contaminated soil will be done in consultation with a professional expert under licence from the NPWS. Material
should be buried at least 5m deep and the Japanese Knotweed material should be covered with a root barrier
membrane layer before infilling it to >m deep with inert fill or topsoil. Root barmier membranes that may have been
used to protect clean ground from vehicles involved in excavating Japanese Knotweed can also be buried as this
method relies on the depth of burial as the main Japanese Knotweed treatment, rather than the protection from
the root barrier membrane. Where on-site burial is used, it is strongly advised that the burial site is accurately
mapped and the location of the burial site recorded to prevent potential disturbance and re-infestation, and that
any future owners are advised of its position. Japanese knotweed is likely to survive for many years, depending on
how effective the treatment, if any, was before it was buried. It is essential that it isn"t buried where landscaping,
installing or access to services/utilities, erosion from a watercourse or subsequent development will disturb it

Ifitis not feasible for Japanese Knotweed to be eradicated prior to construction commencing then measures will
need to put in place to ensure that construction works do not spread the plant to new areas until such time as the
plants can be treated. If soil containing Japanese Knotweed material is being excavated under licence from the
MNPWS, it should be stored in a designated area and clearly fenced off and sign posted. A fence that can clearly be
seen should mark out the area of infestation. Signs should wamn people working there that there is Japanese
Knotweed contamination. Vehicles with caterpillar tracks should not be used within the infested area and vehicdes

NE2 Listowel Bypass, 4
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leawving the area should either be confined to haulage routes protected by root barrier membranes, or be pressure
washed. Vehides used to transport infested soils that are subject to pressure-washing must be done so in a
designated wash-down area before being used for other work. Areas infested by Japanese Knotweed that are not
going to be excavated should be protected by root barrier membrane if they are likely to be disturbed by vehicles.
Root barrier membranes will need to be protected from damage by vehicles with a layer of sand above and below
the root barrier membrane, topped with a layer of hard core or other suitable material as specified by an architect
or engineer. The material left after the vehicles have been pressure washed must be contained, collected and
disposed of along with the other Japanese Knotweed material. A clerk of works should oversee the Japanese
Enotweed management plan, including the provisions for avoiding contamination. Everyone working on site must
clearly understand the role and authority of the clerk of works. At the crossing point for the road scheme over the
River Feale, it is critical that earthworks do not lead to the dispersal of plant material downstream. This will take
the form of installing impermeable barriers down-slope of the area to be excavated.

After construction works are complete, follow up surveys should be conducted to survey for regrowth. If regrowth
is observed then foliar treatment should be conducted.

4.4  Indian Balsam Impatiens glandulifera

As this species does not reproduce asexually, contral is more straightforward than for Japanese Knotweed. Control
measures for Indian Balsam should aim to prevent flowering and are therefore ideally undertaken before the
commencement of flowering in June. Where flower production can be prevented, eradication may still take over 5
years. Mechanical control is only likely to be effective where good access is available and the ground smooth
enough to permit either mowing or cutting back. Where accessible, plants can be cut, mown or strimmed back to
ground level in April or early May; before flowering in June. Do not cut earlier than this period as this promotes
greater seed production in any re-growth. Unless the plant is cut to below the lowest node, it will re-sprout.
Regular mowing will control the plant provided the frequency of mowing is regular enough to prevent sprouting
and flower formation. Repeat annually until complete control is attained. As plants are very shallow rooted, they
can also be easily pulled by hand. Hand pulling will require a follow up pull in August due to new seeds sprouting.
Vegetative material can be disposed of by composting unless seeds are present, in which case the material should
be disposed of at a licensed landfill or burnt. The movement of invasive plant material requires a licence from the
Mational Parks and Wildlife Service (NPW5) under Section 49 of the European Communities (Birds and Natural
Habitats) Regulations, 2011 {as amended).

Chemical control of Indian Balsam is readily achieved with the use of glyphosate or 2, 4-D amine, which should be
applied during active growth in late spring but late enough to ensure that germinating seedlings have grown
sufficiently to be covered by the spray. Glyphosate is systemic and can be applied as a foliar spray where extensive
infestations ocour. However, itis a broad-spectrum herbicide and care should be taken where non-target species
are also present. In such cases, application can be made by weed-wiper. 2, 4-D amine is effective against many
broad-eaved weeds but does not affect grasses which may be important in stabilizing scils. It may therefore be a
preferable choice to glyphosate in certain situations where it would be preferable to retain some level of
vegetation cover at the treatment site. Repeat treatments or other means of controlling seedling germination will
be required for a period of five or more years. Annual monitoring of the site will be required in mid-spring and mid-
summer to assess the ocourrence of seedlings and determine appropriate control.

4.5  Spanish Bluebell & Hybrids Hyacinthoides hispanico & H. x mossartiano

Itis important when contralling Spanish Bluebells and their hybrids that native bluebell Hyacynthoides non-scripta
is not inadvertently targeted. It is recommended that comtractors familiarise themselves with the key
characteristics that separate the native species from Spanish and hybrid bluebell (see
hitp:ffwanw_bsbi.org uk/Hyacinthoides_Crib_pdf). This species can be spread via seeds or by vegetative means
(underground bulbs) and there is a risk that this species could be spread by the movement of soil during
construction. As bluebells are very resistant to most herbicides, control measures invalve the physical remaoval of
plants during the growing period [April-lune), by digging up the growing plants and bulbs and storing themin black
plastic bags for one year, before composting. Annual follow up visits to area of infestation will need to be
conducted due to the presence of a seed bank and the presence of bulbs that were not removed previously. Itis
preferable that this plant is removed before road construction works take place in order to minimise dispersal via
movement of soil containing seeds and bulbs. As this species has guite a restricted distribution along the proposed
route of the road scheme, control and removal should be straight forward. If invasive plant material is being
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transported from the site it requires a licence from the National Parks and Wildlife Service (NPWS) under Section
49 of the European Communities {Birds and Natural Habitats) Regulations, 2011 (as amended).

4.6  Three-cornered Garlic Alfium triguetrum

Like Spanish Bluebell and their hybrids, the Three-cornered Garlic can be spread via seeds or by vegetative means
(bulbs). Risk of dispersal of this species as a result of construction works Is particularly high due the large
population located at the crossing point over the River Feale for the road scheme. Excavation and construction
wiorks inthis area may lead to the deposition of plant material into the river that could disperse downstream and
take root in new locations. The species can be treated using Glysophate-based herbicides and is best applied during
the growing pericd just before the plants flower (March-lune). Crushing the plant before application of the
herbicide helps speed up the absorption of the herbicide.

4.7  Site specific non-native invasive plant species control measures
Table 2 outlines the Site spedific non-native invasive plant species control measures.

Tabie 2 Site specific non-native invasive plant species control measures

lapanese knotweed Follopia japonico

Location: Along both banks of the River Feale in the vicinity of the proposed crossing point

Prior to works commencing, a 7m exclusion zone will be established which will be clearly demarcated by fencing and signage. No
construction works requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasive plant control measures being implementad.

Optian 1 - Chemical Control

This is the preferred option for control and removal of this species within and in close proximity to the SAC, as there is a low risk of
other methods spreading plant material downstream in the River Feale. Given the ecological sensitivity of this location and its SAC
status, stem injection only will ke used to control Japanese knotweed in this area. & glyphosate based herbicide will be applied
during either the May-June or Septermber-October periods in years one, two, and three; and subject to ongoing monitaring of the
affected area, follow up applications in any to persistent regrowth during subsequent years, if required. Mo works movement of
heavy machinery, ground disturbance or vegetation clearance will be permitted within the 7m exclusion zone until such time as the
plant species has been eradicated from the contaminated area.

Cption 2 - Mechanicol Comtrol

In the event that chemical control is not feasible, the option of mechanical control measures is available as described above in
Section 4.3, however, employing these types of methods would require a detailed plan and site layout to clearly demonstrate that
there is no risk of contaminated material spreading from the works area.

Post-construction

Prior to routine maintenance works being carried out in this area during operation, if such works would result in ground
disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that Japanese knotweed has not
recolonised lands within the CPO boundary — this risk is noted due to the extensive coverage of Japanese knotweed along the river
banks in the immediate vicinity. If presant, then the chemical control measures detailed above will be implemanted.

Inorder to minimise the risk of lapanese knotweed recolonising lands within the CPO boundary from adjacent stands, a root barrer
membrane will be installed along the boundary fencing. However this would need to be buried to a depth of 3m to be effective
long-term.

Location: Along the southern bank of the Mill Stream stream near Greenwville Road

Prior to works commencing, a 7m exclusion zone will be established which will be clearly demarcated by fencing and signage. No
construction works requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasive plant control measures being implementad.

Chption 1 - Chemicol Control

This is the preferrad option for control and removal of this species, as there is a risk of other methods spreading plant material
downstream to the River Feale and the cSAC. Stem injection only will be used to control Japanese knotweed in this area. A
glyphosate based herbicide will be applied during either the May-June or Septaember-October periods inyears one, bwa, and three;
and subject to ongoing monitoring of the affected area, follow up applications in any to persistent regrowth during subsequent
years, if required. Mo works movement of heavy machineny, ground disturbance or vegetation clearance will be parmitted within
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the 7m exclusion zone until such time as the plant spedes has been eradicated from the contaminated area.
Option 2 - Mechanical Control

In the event that chemical contral is not feasible, the option of mechanical control measures is available as described above in
Saction 4.3, however, employing these types of methods would require a detailed plan and site layout to dearly demonstrate that
there is no risk of contaminated material spreading from the works area.

Post-construction

Prior to routine maintenance works being carried out in this area during operation, i such works would result in ground
disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that Japanese kmotweed has not
recolonised lands within the CPO boundary. If present, then the chemical control measures detailed above will be implemented.

In order to minimise the risk of lapanese knotweed recolonising lands within the CPO boundary from adjacent stands, a root barrier
membrane will be installed along the boundary fencing. However this would need to be buried to a depth of 5m to be effective
long-term.

Location: At Islandganniv Morth

Prior to works commencing, a 7m exclusion zone will be established which will be dearly demarcated by fencing and signage. No
construction warks requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasive plant control measures being implemented.

Option 1 - Chemicol Control

This is the preferred option for control and remaoval of this species, as there is lesser risk that this method would spread plant
material downstream of any nearby waterbodies. stem injection only will be used to control Japanese knotweed in this area. &
glyphosate based herbicide will be applied during either the May-June or September-October periods in years one, two, and three;
and subject to ongoing monitoring of the affected area, follow up applications in any to persistent regrowth during subsequent
wears, if required. No works movement of heavy machinery, ground disturbance or wvegetation clearance will be parmitted within
the 7m exclusion zone until such time as the plant species has been eradicated from the contaminated area.

Option 2 - Mechanical Control

In the event that chemical contral is not feasible, the option of mechanical control measures is available as described above in
Saction 4.3, however, employing these types of methods would require a detailed plan and site layout to clearly demonstrate that
there is no risk of contaminated material spreading from the works area.

Post-construction

Prior to routine maintenance works being carried out in this area during operation, if such works would result in ground
disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that Japanese knotweed has not
recolonised lands within the CPO boundary — this risk is noted due to the extensive coverage of Japanese knotweed along the river
banks in the immediate vicinity. If presant, then the chemical control measures detailed above will be implemented.

In order to minimise the risk of lapanese knotweed recolonising lands within the CPO boundary from adjacent stands, a root barrier
membrane could be installed along the boundary fencing. However this would need to be buried to a depth of 5m to be effective
long-term.

Location: Aleng the disused railway embankment and in adjacent field - Curraghatoosane

Prior to works commencing, 3 7m exclusion zone will be established which will be clearly demarcated by fencing and signage. No
construction warks requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasive plant control measures being implemented.

Oiption 1 - Chemical Control

This is the preferred option for contrel and removal of this species, as there is a lesser risk that this method would spread plant
material downstream of any nearby waterbodies. Stem injection only will be used to control Japanesa knotweed in this area. &
glyphosate based herbicide will be applied during either the May-June or September-October periods in years one, two, and three;
and subject to ongoing monitoring of the affected area, follow up applications in any to persistent regrowth during subsequent
wears, if required. Mo works movement of heavy machinery, ground disturbance or vegetation clearance will be parmitted within
the 7m exclusion zone until such time as the plant spedes has been eradicated from the contaminated area.

Option 2 - Mechanical Control

In the event that chemical contral is not feasible, the option of mechanical contral measures is available as described above in
Section 4.3, however, employing these types of methods would reguire a detailed plan and site layout to dearly demonstrate that
there is no risk of contaminated material spreading from the works area.
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Post-construction

Prior to routine maintenance works being carried out in this area during operation, i such works would result in ground
disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that Japanese knotweed has not
recolonised lands within the CPO boundary — this risk is noted due to the extensive coverage of Japanese knotweed in the adjoining
lands in the Ashfield housing estate. If present, then the chemical control measures detailed above will be implemented.

Inorder to minimise the risk of lapanese knotweed recolonising lands within the CPO boundary from adjacent stands, a root barrier
membrane could be installed along the boundary fencing. However this would need to be buried to a depth of 5m to be effective
long-term.

Location: Along the north-eastern road verge at the tie-in with the R553

Prior to works commencing, a 7m exclusion zone will be established which will be clearly demarcated by fencing and signage. No
constructien works requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasive plant control measures being implemented.

Cyptian 1 - Chemicol Control

This is the preferred option for control and remaval of this species, as there is a lesser risk that this method would spread plant
material downstream of any nearby waterbodies. Stem injection only will be used to control Japanese knotweed in this area. &
glyphosate based herbicide will be applied during either the May-lune or September-October periods inyears one, two, and three;
and subject to ongoing monitoring of the affected area, follow up applications in any to persistent regrowth during subsequent
wears, if required. No works movement of heavy machinery, ground disturbance or vegetation clearance will be parmitted within
the 7m exclusion zone until such time as the plant spedes has been eradicated from the contaminated area.

Optian 2 - Mechanicol Control

In the event that chemical control is not feasible, the option of mechanical control measures is available as described above in
section 4.3, however, employing these types of methods would require a detailed plan and site layout to clearly demanstrate that
there is no risk of contaminated material spreading from the works area.

Post-construction

Prior to routine maintenance works being carried out in this area during operation, f such works would result in ground
disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that Japanese knotweed has not
recolonized lands within the CPO boundary — this risk is noted due to the extensive coverage of Japanese knotweed along the river
banks in the immediate vicinity. If present, then the chemical control measures detailed above will be implemented.

Inarder to minimise the risk of lapanese knotweed recclonising lands within the CPO boundary from adjacent stands, a root barrier
membrane could be installed along the boundary fencing. However this would need to be buried to a depth of 5m to be effective
long-term.

Location: Along the both banks of the Mill stream from near Greenwille Road to the confluence with the River Feale

Prior to works commencing, a 2 m exclusion zone will be established which will be clearly demarcated by fencing and signage. No
construction works requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasive plant control measures being implementad.

Chption 1 - Monudl Control

This is the preferred option for controlling this species as there is a lessar risk of extensive soil disturbance from this method, due to
the shallow roots on balsam plants and the avoidance of a risk of water pollution that would exist with foliar spraying [note
proximity of these areas to the River Feale and csAC boundary). Hand pulling shall be conducted during the active growth period in
late spring but late enough to ensure that germinating seedlings have grown sufficiently to be pulled. This method will require a
follow up visit in August due to new seeds sprouting and the site will need to be revisited over a number of years and new plants
pulled until the seedbank is exhausted. Vegetative material can be disposed of by composting unless seeds are present, in which
case the material will be disposed of at a licensed landfill or burnt.

Option 2 - Chemical Control

In the event that physical control is not feasible, the option of chemical contrel measures using foliar spraying is available as
described abowe in Section 4.4, however, employing these types of methods would require a detailed plan and site layout to clearly
demonstrate that there is no risk of water pollution from the works area.

Post-construction

Prior to routine maintenance works being carried out in this area during operation, i such works would result in ground
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disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that Indian balsam has not recolonised
lamds within the CPO boundary — this risk is noted due to the extensive coverage of Indian balsam along the river banks in the
immediate vicinity. if present, then the chemical control measures detailed above will be implemented.

Location: Along both banks of the River Feale

Prior to works commencing, a 2 m exclusion zone will be established which will be clearly demarcated by fendng and signage. No
construction works requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone pricr to invasive plant control measures being implemented.

Chption 1 - Manual Control

Thiis is the preferred option for controlling this species within or in proximity to the SAC as there is a lesser risk from this method of
extensive soil disturbance, due to the shallow roots on balsam plants and the avoidance of a risk of water pollution that is exists
from foliar spraying. Hand pulling shall be conducted during the active growth period in late spring but late encugh to ensure that
germinating seedlings have grown sufficiently to be pulled. This method will require a follow up visit in August due to new seeds
sprouting and the site will need to be revisited over a number of years and new plants pulled until the seadbank is exhausted.
wegetative material can be disposed of by composting unless seeds are present, in which case the material should be disposed of at
a licensed landfill or burnt.

Oyption 2 - Chemicol Control

In the event that phiysical control is not feasible, the option of chemical control measures using foliar spraying is available as
described above in Section 4.4, however, employing these types of methods would require a detailed plan and site layout to clearhy
demonstrate that there is no risk of water pollution from the works area.

Post-construction
Prior to routine maintenance works being carried out in this area during operation, if such works would result in ground
disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that Indian balsam has not recolonised

lamds within the CPO boundary — this risk is noted due to the extensive coverage of Indian balsam along the river banks in the
immediate vicinity. if present, then the chemical control measures detailed above will be implemented.

Spanish bluehell & Hybrids Hyoonthoides hisponico & H. x massartiang

Location: Along the southern roadside verge at the tie-in with the R557;

Prior to works commencing, a 2 m exclusion zone will be established which will be clearly demarcated by fencing and signage. No
construction works requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone pricr to invasive plant control measures being implementad.

Cyption 1 - Manud Controd

&ll plant material (bulbs and leaves) shall be dug up by hand during the growing period [April-June) before the plants produce seed
and will be stored in black plastic bags for one year to allow the bulbs to die before being taken to a licensed landfill or bumt. This
will need to be repeated annually until no more plants are found.

Post-construction

Prior to routine maintenance works being carried out in this area during operation, if such works would result in ground
disturbance or require vegatation cutting/removal, the area shall be surveyed to ensure that Spanish bluebell and Hybrids have not
recolonised lands within the CPO boundary.

Location: Along a field/property boundary at the eastern end of the tie-in with the Greenwille Road

Prior to works commencing, a 2 m exclusion zone will be established which will be clearly demarcated by fendng and signage. No
construction works requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasiee plant control measures being implemented. The contractor who will carmy out the control must be
able to distinguish native bluebells from Spanish bluebells and their hybrids.

Manual Control

&ll plant material (bulbs and leaves) shall be dug up by hand during the growing period [April-lune) before the plants produce seed
and will be stored in black plastic bags for one year to allow the bulbs to die before being taken to a licensad landfill or burnt. This
will need to be repeated annually until mo more plants are found.

Post-construction

Prior to routine maintenance works being carried out in this area during operation, if such works would result in ground
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disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that Spanish bluebell and Hybrids have not
recolonised lands within the CPO boundary.

Three-cornered garlic Alfvm triguetrum

Location: On the south bank of the River Feale at the proposed crossing point;

Prior to works commencing, 3 2 m exclusion zone will be established which will be clearly demarcated by fencing and signaze. No
construction warks requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasive plant control measures being implementad.

Manual Control

This is the preferred option due to the absence of a risk of water pollution of the River Feale that is present with foliar spraying.
However, before any ground disturbance or vegetation clearance is undertaken within the 2 m exdusion zone, the works area must
be isolated from the River Feale to prevent any contaminated material getting into the surface water network.

&l plant material (bulbs and leaves) shall be dug up by hand during the growing period [April-June] before the plants produce seeds
and should be stored in black plastic bags for one year to allow the bulbs to die before being taken to a licensed landfill {under
licence from the NPWS] or burnt. This will need to be repeated annually until no more plants are found.

Chemical Control

In the event that physical control is not feasible, the option of chemical control measures using foliar spraying is available as
described above in section 4.6, however, employing these types of methods would require a detailed plan and site layout to clearly
demonstrate that there is no risk of water pollution from the works area.

Post-ronstruction

Prior to routine maintenance works being carried out in this area during operation, i such works would result in ground
disturbance or require vegetation cutting/remowval, the area shall be surveyed to ensure that three-cornered garlic has not
recolonised lands within the CPO boundary.

Locaticon: On the bank of the River Feale/drainage ditch c.100 m north of the proposed crossing point;

Prior to works commencing, a 2 m exdusion zone will be established which will be clearly demarcated by fendng and signage. No
construction warks requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasive plant control measures being implemented.

Manual Control

This is the preferred option due to the absence of a risk of water pollution of the River Feale that is present with foliar spraying.
However, before any ground disturbance or vegetation clearance is undertaken within the 2 m exclusion zone, the works area must
be isalated from the River Feale to prevent any contaminated material getting into the surface water network.

&l plant material (bulbs and leaves) shall be dug up by hand during the growing period [April-June] before the plants produce seeds
and should be stored in black plastic bags for one year to allow the bulbs to die before being taken to a licensed landfill ar burnt.
This will need to be repeated annually until no more plants are found.

Chemical Control

In the event that physical control is not feasible, the option of chemical control measures using foliar spraying is available as
described above in section 4.6, however, employing these types of methods would require a detailed plan and site layout to clearly
demonstrate that there is no risk of water pollution from the works area.

Post-construction

Prior to routine maintenance works being carried out in this area during operation, if such works would result in ground
disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that three-cornered garlic has not
recolonized [ands within the CPO boundary.

Lodation: Aleng property boundary .50 m north of the tie-in with the Forge Road

Prior to works commencing, 3 2 m exdusion zone will be established which will be dearly demarcated by fendng and signage. No
construction works requiring the movement of heavy machinery, ground disturbance or vegetation clearance will be permitted
within this zone prior to invasive plant control measuras being implemented.

Manual Control

This is the preferred option due to the absence of a risk of water pollution of nearby water bodies that is present with foliar
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spraying. However, bafore any ground disturbance or vegetation dearance is undertaken within the 2 m exclusion zone, the works
area must be selated from the River Feale to prevent any contaminated material getting into the surface water network.

&ll plant material (bulbs and leaves) shall be dug up by hand during the growing period | April-June] before the plants produce seeds
and should be stored in black plastic bags for one year to allow the bulbs to die before being taken to a licensed landfill or burnt.

Thiis will need to be repaated annually until no more plants are found.
chemical Contro!

In the event that phiysical control is not feasible, the option of chemical control measures using foliar spraying is available as
described above in section 4.6, however, employing these types of methods would require a detailed plan and site layout to clearly
demonstrate that there is no risk of water pollution from the works area.

Post-construction

Prior to routine maintenance works being carried out in this area during operation, i such works would result in ground
disturbance or require vegetation cutting/removal, the area shall be surveyed to ensure that three-cornered garlic has not
recolonised lands within the CPO boundary.

5 Conclusion

This report details the distribution of invasive plants along the proposed N&9 Listowe| Bypass at the times surveyed
and details the management options required to ensure that invasive plants are not spread to new areas during
construction or operational works associated with the proposed road development. A pre-construction re-survey
within the CPO boundary is required to gather up to date distribution maps for all invasive plant species prior to
control measures being implemented.
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Appendix A NPWS Circular Letter 2/08

Circular Letier NPWS 2/08
30 May 2008

Dear Manager

| am direcied by the Minister for the Ervironment, Heritage and Local Gevernment o
refer to Seofion 40 of the Wikdife Acl 1976, as amended by Section 46 of the Widife
{Amendmant) Act 2000 {which placea rasirictions on the destruction of vagetation on
uncultivated land during the period from 1 March lo 31 August in any year), and o the
Kabitals Regulations 1897-2005.

The Minister has reason to believe that there have been recent instances in which
extansive poarty-targetad spraying of road verges with herbicide has been carried out by
local authonties, ostensibly in an effort to cordrol noxious weeds. The Minister has been
In ponfact with the National Roads Authorily regarding a ciroutar which they Issued in
regard to the control of noxious weeds, and urdersiands thal thal circular, and
accompanying guidelines, condained detaded procedures that, # observed, would nol
havea led to such spraying

It must be amphasised that while Seclion 40 of the Wildlife Act permits the desiraying of
noxous weeds (section 40 (1) (d) of the Act as amended), It does nat in thal context
authorise the destruction of adjacent vegetaiion, Accordingly, the Minister bas asked me
10 say that extensive, untargeted spraying of road with harbicide s, prima facle,
an offence under Section 40 of the Wildlife Acts, and 1t is hia policy 1o prosecute In such
cases.

The National Parks and Wildite Service of the Depanment of the Environmen Heritage
and Local Government ars currantly consulling with tha National Roads Authority (NRA]
and the Depariment of Agricuture, Fisharies and Food regarding the requirements for the
protection of ecologically sensitive habitats and in particular lor Natura 2000 sites. It e
emvisaped that the NRA will issue comgrehensive guideines, which will, In additicn to
noxous weeds, alsa address the ssue of controlling invasive species.  In thes regard, the
raquirements of the Noxious Waeds Act, the Wildife Acts and the Europsan Caommunities
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{Matural Habiats) Regulatians must be considerad in tandem given the exgencies of the
national roads netwark with regard to the cortrol and management at noxiaus wesds and
1he requirsments of nasonal and EL law for the protection of wildife spacies and habals.
It is indercled that (hess guidelines will be avaiadle in advanos of the 2009 growing
SEARAN.

In conclusion, | @m o emphasies that, where there is the posalbility thet spraying (or any
other control method) could be detrimental to any Mature 2000 site or candidals sie or to
a spacies referad 1o in Annes |V of the Habitals Diective or 1o wikd birds or their habials,
the procedres sl cut 0 this Department’s Circular Letter PO 2107 and NPWS 1/07 and
Circular Letter MPWS 207 should, respeciieely, be followed before any spraying is
camed qut.  Where such issues need o be considered, the local Mational Parks and
Wildl#e staff showld be contacted.

Yours sincanaly
bouy L4y

Gerry Lichey
Asgistant Direcior

Mational Parks and Wildife Ssrdce
7 Ely Place:

Dublin £

Ta all Courty and CHy Managers, Town Clarks
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Appendix B The locations of invasive plants within the CPO for the N69 Listowel Bypass.
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See EIS Volume 3 Figure 6.1.6-6.1.10 Invasive Species
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This study was designed and implemented by BirdWatch Ireland under contract to Scott Cawley Ltd &
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O’ Clery, M. & Lusby, J. (2016). The status of Barn Owis within the study area for
the proposed N69 Listowel Bypass.
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SUMMARY

The Barn Owl Tyto alba is a Red-listed Bird of Conservation Concern in Ireland due to extensive
declines in their breeding population over recent decades (Colhoun and Cumimins, 2013). The
Breeding Birds Atlas [2007-2011) highlighted a decline of 39% in the breeding range of Barn Owls in
the Republic of Ireland over the 40-year period since the original Breeding Birds Atlas of Britain and
Ireland (1968-1972) (Balmer et al. 2013; Sharrock, 1976). Several studies have linked the increase
in major road networks to Barm Owl population declines (Illner, 1992; De Bruin, 1994). Due to their
hunting behaviour, low flight and poor peripheral vision, Barn Owls are particularly susceptible to
collision with vehicles [Seiler 2003, Ramsden 2003, Reijnen and Foppen 2006, Boves 2007), Road
mortality is a major cause of death for Barn Owls in Ireland (BirdWatch Ireland, unpublished; Lushy
et al, 2013), however the extent to which mortality from vehicle collision impacts the population is
not fully understoed. In addition to direct mortality, the development of road networks can also
affect the quality and quantity of available habitat for Barn Owls (Glista et al. 2009), and may cause
local displacement of birds through loss of nest sites.

The objective of this study is to determine Barn Owl distribution and abundance within the defined
study area for the proposed N69 Listowel Bypass, in order to inform the most appropriate route
selection to minimise negative impacts on the local Barn Owl population.

The Barn Owl survey area was selected based on information on Barn 0wl home range ecology to
include all sites which may be impacted by the route development. The survey area comprised
approximately 125km?. 4 detailed survey was carried out in July and August 2016 to determine Barn
Owl status and occupation. All roads within the survey area were systematically travelled and the
suitability of all buildings and quarries were assessed and categorised on a scale of 0 - 3 based on
their suitability for Barn Owls. A total of 83 sites were surveyed, of which the most commeon were
derelict cottages (55), followed by derelict two story houses (11), stone bams (11), metal-roofed
barns [3), castles (2] and a derelict mansion. A total of 17 (219;] sites were considered to be
unsuitable for Barn Owils, 36 (439%) offered potential for roosting, though were not suitable for
nesting, 19 (23%) were classed as having likely roosting and/or nesting opportunities and the
remaining 11 [13%) sites provided suitable roosting and nesting opportunities. The survey recorded
an availability of 24 sites per 100km? for Barn Owls within the survey area.

The presence of Barn Owls was confirmed at three sites, which included two breeding pairs in
derelict cottages (Shrone East and Cleontubrid North), and activity was also recorded at a derelict
cottage (Moyassa) although it was not possible to determine breeding status due to permissions to
access and monitor the site, Recommendations for future monitering and the development and
implementation of appropriate mitigation are also outlined.



1. BACKGROUND

1.1 The impacts of road networks on Barn Owls

Extensive declines in the distribution and abundance of the Barn 0wl Tyte alba population in Ireland
have been recorded in recent decades. The Breeding Birds Atlas (2007-2011) highlighted a decline of
3994 in the breeding range of Barn Owls in Ireland over the 40-year period since the original
Breeding Birds Atlas of Britain and Ireland (19658-1972) (Balmer et al,, 2013; Sharrock, 1976). The
2007-2011 atlas coincided with increased monitoring efforts for Barn Owl coordinated by BirdWatch
Ireland, and therefore the extent of the long-term declines are likely to be more substantial than
indicated through the atlas surveys. The Barn Owl is categorised as a Red-listed Bird of Conservation
Concern in [reland as the population is considered to have suffered losses of over 50% in the last 25
years (Colhoun & Cummins, 2013). The specific factors which influence the status and trends of Barn
Owls in Ireland, and which have brought about these widespread declines are not fully understood.
The population in Ireland is not limited by the availability of suitable nest sites to the same extent as
has been recorded in Britain and in other parts of their range [Petiy et al. 1994; Taylor. 1994; Lusby
et al, 2010a, 2010b & 2012). The intensification of agriculture, particularly the reduction of prey rich
foraging habitat, and the increased use of second generation anticoagulant rodenticides are known to
affect Barn Owl populations elsewhere in their range (Shawyer, 1998] and have been widely
implicated as the most influential drivers of the decline in Ireland. In addition, several studies have
linked the increase in major road networks to Barn Owl population declines (Illner, 1992; De Bruin,
1994). Barn Owls have been routinely recorded as road casualty victims in Ireland (BirdWatch
Ireland, unpublished: Lusby et al., 2013), and there has been concern over this aspect asa
contributing factor in the Barn 0wl decline with the recent significant expansions to the road
infrastructure in Ireland. The development of road networks can also affect the quality and quantity
of available habitat for Barn Owls (Glista et al. 2009, and may cause local displacement of birds
through loss of nest sites,

The increases in traffic, vehicle speeds and expansions to road infrastructures that have ocourred
throughout the world have coincided with the continued escalation in the number of wildlife
casualties on roads (Seiler et al, 2004). Due to their hunting behaviour, low flight and poor
peripheral vision, Barn Owls are particularly susceptible to collision with vehicles (Seiler 2003,
Ramsden 2003, Reijnen and Foppen 2006, Boves 2007). Several studies to assess avian mortality on
roads have recorded Barn Owls as the most frequently affected species. However, there are
numerous constraints when assessing the relative importance of road traffic accidents as a cause of
mortality and determining the impact of road networks on Barn Owls at the population level. The
potential to overestimate vehicle collisions as a cause of death due to methodological bias in
recording causes of mortality must be taken into consideration. The probability of finding a road
casualty is likely to be greater compared with a bird which died of natural causes, and therefore the
ratios of recorded causes of death may not be representative. Deaths caused by man, and especially
road deaths are routinely over-estimated in bird mortality studies (Hodson and Snow, 1965, Glue,
1971, Newton, 1979, Weir 1971].

Mner (1992) assessed the overall effect of road casualties on Barn 0wl population trends and
estimated that collision with vehicles accounted for approxmately 10 - 15% of adult Barn 0wl
deaths in Germany, suggesting that these losses were likely to have a significant impact on the
population. An intensive study over an eighteen-year pericd in Liemers in the Netherlands, also
atiributed long term Barn Owl population declines in the region to increases in major road networks
[De Bruin, 1994). Newton et al, [1997) showed that recorded Barn Owl road fatalities increased
dramatically in the UK since the early part of the last century, from 6% in 1910 - 54, to 15% in 1955
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- 69, to 35% in 1963 - 70 and 50% in 1991- 96. Ramsden (2005) studied the effects of road
developments on Barn Owl displacement, distribution and mortality over a 15-year peried in Devon
inthe UK The findings revealed that 72% of Barn Owls, which encounter a major road, are likely to
be killed. Ramsden (2005) also showed that the risk of mortality to Barn Owls from motorways
increased dramatically with proximity to nest and roost sites. New major road developments caused
the loss of all Barn Owls within 0.5km, and severe depletion of populations within 0.5 to 2.5km of the
route, An examination of body weights of carcasses and the time of year casualties were recovered
also showed that there was no indication that owls killed by traffic were predominantly weak or
underweight individuals and therefore in addition to dispersing juveniles, the adult breeding
population was also affected. Ramsden (2005) also estimated that the presence of major roads in
rural England has removed Barn Owls from an area of between 8,100 and 16,200km? and depleted
the population over an area of roughly 48,600km? which corresponds to 40% of the total area of

rural England.

Many studies have employed systematic searches of motorway verges for avian road casualties. In
Switzerland, seven Barn Owl casualties per 100km were estimated on an annual basis along a
36.9km stretch of motorway (Bourguin, 1983). Two other studies, both in north-eastern France,
estimated an annual casualty rate of 65 Barn Owls per 100km along a 25%km stretch of motorway
(Baudewvin, 1997) and 25 Barn Owl casualties per 100km per year on a 150km stretch of motorway
[Massemin & Zorn, 1998). In Britain, a 50km stretch of major road, with single and dual carriageway
sections, was searched intensively over two years, and the casualty rate for Barn Owls calculated at
68 per 100km per year (Shawyer & Dixon, 1999).

Although these studies are not directly comparable to Ireland due to differences in local population
densities, road types and characteristics, the combined results nevertheless illustrate the potential
impacts of major roads on Barn Owl populations. A long-term study through BirdWatch Ireland
provides the only data on the impacts of road networks relative to other forms of mortality in the
Irish context. Owver a nine year period (2006 - 2014) atotal of 279 Barn Owl mortality incidents were
recorded, of which the majority (649) were vehicle collision victims. The majority of road easualties
were recovered from Motorways or National routes [76%), which is in keeping with results from
other studies which suggest that motorways and dual carriageways, due to their design and high
vehicle speeds, present a greater threat to Barn Owls than other road types (Ramsden 2003, [ner
1992, Shawyer & Dixon 1999). A total of 61 Barn Owl collision victims were recorded on a stretch of
motorway in south Tipperary over a seven-year period, indicating that certain routes and certain
stretches may be “high risk” areas and may have an effect on Barn Owl populations at a local level,
Similar to other studies, peaks in the number of road casualties were observed outside of the
breeding season, with highest numbers recovered in February, October and November. Of 34 Barn
0wl carcasses which were retrieved and reliably aged, the majority were first calendar year or
second calendar pre-breeding season birds and therefore were unlikely to have been recruited to the
breeding population prior to being killed on the road. The weight at death of 23 road casualties
assessed was also significantly lower than the weight of a representative sample of twenty-five live
adult males trapped over the study period, which indicates that while adults and breeding birds are
killed on the roads, itis predominantly birds which have not yet reached breeding age or which are
in poor condition that are affected. This study also analysed 33 Barn Owl ringing recoveries between
2006 and 2013, to determine the relative importance of vehicle collisions as a cause of death from
ringed birds alone, which showed that one third of Barn Owl recoveries were attributed to road
traffic accidents [BirdWatch Ireland, unpublished).

An assessment of the extent and factors which influence Barn Owl mortality on the Tralee Bypass in
2014 and 2015 recorded a minimum casualty rate of 52 Barn Owls per 100km of route per year



(O'Clery et al, 2016), which is in the mid-range of similar estimates available for Europe and North
America. Barn Owl (n = 5) was the third most numerous of the 14 bird species recorded as road
mortalities on the Tralee Bypass, representing 7% of all avian mortalities [n = 65), despite having a
lower population density compared with other species for which there were two or more road
mortality incidents recorded. Of ten Barn Owl road casualties recorded on the Tralee Bypass, one was
recovered during the breeding season (March to July) with all other casualties [n = 9) recorded
outside of the breeding season (January to February and August to December). It was possible to
accurately age nine of the ten Barn Owl read casualties, of which eight (30%) were first calendar-
year or second calendar-year pre-breeding season birds (i.e. recovered before March of their second
calendar year] and one was an adult. The risk of collision was not significantly influenced by the
embankment height or width of grass verge on the Tralee Bypass. Despite the mortality rate, survey
work confirmed that all nest sites (n =2) recorded within Skm of the bypass remained active over the
study period (2014 — 2015), and there was an increase from two to four breeding pairs, indicating
that the Tralee Bypass has not caused the loss of sites or displacement of the local population over
the study period (0'Clery et al, 2016), as shown to be the case with major road developments in
other parts of the Barn Owls range.

12 Mitigation measures for Barn Owls

The speed of road traffic has been shown to be an important factor in relation to the risk of Barn Owl
mortality on major roads (Ilner 1992). Road types also have a significant bearing on the risk and
level of Barn Owl road casualties. In one study in Devon, it was found that, although owls were often
seen crossing miner roads, they were rarely seen to hunt along them, most likely because of the lack
of suitable wide verges of grassland habitat over which to hunt (Ramsden 2003). Several studies
have linked high Barn Owl road casualties to sections of dual-carriageway and motorway where wide
verges of open grassland habitat occur, thus encouraging owls to hunt along the road verges
(Bouguin 1953, Taylor 1994, Baudvin 1997, Shawyer & Dixon 1999). However, there is also evidence
to suggest that many owls are struck while crossing major roads and not hunting along them. In a
study on a 50km section of the A303 in southern England (Shawyer & Dixon 1999), it was found that
Barn 0wl road casualties were more likely to occur where the read traversed linear habitat features
along which the birds might hunt. In two studies, more Barn Owl casualties were found along raised
[embanked) and level sections of motorway than excavated (sunken) sections (Baudvin 1997,
Massemin & Zorn 1998] and that, in the latter case, most owls were killed along embanked stretches
which also lacked roadside hedges andfor which crossed open fields.

Specific mitigation measures for Barn Owls have not been regularly implemented in motorway
schemes in Europe, and there is also a subsequent lack of comprehensive information on the
effectiveness of suggested measures. Recommendations to reduce the impacts of motorways on Barn
Owls are primarily derived from data regarding the factors that present the greatest potential for
negaftive impact. Two main mitigation measures have been proposed to reduce the risk of Barn Owl
mortalities on major roads.

The first involves deflecting the flight path of Barn Owls that come into contact with major roads
away from the high-risk areas. This can be achieved by planting the werges with scrub, hedges or
trees, or by installing high screens that force birds to rise above passing traffic when traversing the
road. This mitigation is likely to be particularly effective on embanked sections of motorway where
Barm Owls are most susceptible to collision. There is conflicting opinion as to whether natural
vegetation or artificial barriers to flight are the most appropriate. It has been suggested that planting
natural vegetation at the edge of the roadside may have an adverse effect on other avian populations.
In a publication by the British Highways Agency. it is recommended that tree plantings are kept 15-
25m from the road edge, to reduced risk to a range of avian species such as Sparrowhawl Aceipiter
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nisus (Hill, 2001). This distance however would be too far from the road to deflect the flight paths of
Barn Owls when crossing the road.

The second measure is aimed at discouraging Barn Owls from coming into contact with major reads
or from hunting along motorway verges. The methods require limiting the quality and quantity of
suitable foraging habitat in the form of rough grassland. This can be achieved by intensive mowing or
by allowing dense vegetation such as bramble or gorse to prosper and dominate (Ramsden 2003,
Baudvin 1997, Muller & Berthoud 1997). Again there is conflicting opinion as to the validity of this
measure in terms of its benefits for wildlife in general. In the UK roadside verges have been
increasingly recognised for their importance as wildlife habitats (Spellerberg and Gaywood, 1993),
particularly for small mammal populations. It has been suggested that the presence of small
mammals on road verges may be more beneficial to some predator populations than the impacts of
road mortality (Garland, 2002). Planting readside verges with dense shrubs would serve to conceal
small mammals from foraging Barn Owls [Baudvin, 1997), and therefore birds would be less likely to
be attracted to the roadside. However, alternatively, such vegetation may also increase passerine
mortality, encourage deer and result in a reduction in the plant and invertebrate species associated
with rough grassland. An alternative, which could benefit Barn Owls, small mammals and
biodiversity in general, is to allow rough grassland habitat to flourish along the road side verges but
provide continuous screens adjacent to the road surface so that Barn Owls can forage along these
areas without high risk of collision (Ramsden, 2003]. Further research is required to develop
effective mitigation for Barn Owls on major roads which take account of local conditions and all
relevant environmental as well as health and safety, engineering and economic considerations.
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2. INTRODUCTION

The objective of the study is to determine Barn Owl distribution and abundance within the defined
survey area. The survey area was selected based on available information on Barn Owl home range
ecology to incorporate all sites which may be affected by the proposed development, in order to
inform the most appropriate route selection to minimise negative impacts on the local population.

2.1 The Barn Owl survey area

The defined Barn Owl survey area incorporates all lands within a Skm radius from the proposed N69
Listowel Bypass. The survey area extends to 1k east of Listowel town center in the townland of
Dromin, north of Listowel town along the existing John B. Keane Road, west of Listowel past
Islandganniv, and south across the Feale River near Garryantanvally. The survey area also includes a
section of the N69 Listowel to Tralee road just south of the junction with the R557, 2km to the south-
west of Listowel town center. The survey area comprises approximately 125km? as shown in the
map below (Fig 1.1).

Figure 1.1 The Barn Owl survey area.

The most recent Barn Owl population estimate for the Republic of Ireland derived through density
specific survey work is 400 - 500 pairs (Birdlife International, in prep.), however there is significant
geographical variation in the distribution of the population, with the south-west being the main
stronghold. In 2016, there were 44 active Barn Owl sites in Co. Kerry, which is the second highest
number of confirmed active sites per county in Ireland (County Tipperary having the highest number
of sites per county). Figure 1.2 shows the distribution of recorded Barn Owl sites in County Kerry in
2016.
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Barn Owl Active sites
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Figure 1.2 All active Barn Owl sites in County Kerry registered in 2016

2.2 Objectives

The objective of the study is to determine Barn Owl distribution and abundance within the defined
survey area. It is intended that the findings will inform the route selection of the proposed Listowel
Bypass. Recommendations on specific mitigation are outside the remit of the current study, however
recommendations for developing and implementing such mitigation in the future phases of this
development are outlined.

The specific objectives of this study are as follows:

¢ To undertake a comprehensive Barn Owl survey within the defined survey area, according to
best practice methods, to identify all buildings and other sites within the survey area used by
Barn Owls;

¢ To determine the activity and breeding status of all sites where Barn Owl occupation is
confirmed;

* To gather and collate all available Barn Owl records from within the survey area to
determine potential areas where tree nesting Barn Owls may occur; and

¢ To outline appropriate survey, monitoring and mitigation to be implemented within future
phases of the proposed scheme to determine impacts on the local Barn Owl population and
to reduce negative impacts

10



3. METHODS

3.1  Barn Owl Survey and monitoring in 2016

A desktop study in combination with ground truthing exercise was conducted in June 2016 to
determine the extent of the survey area potentially suitable for Barn Owls. This initial assessment
identified an area of c.2km? within Listowel town as largely unsuitable for nesting Barn Owls, which
was based on knowledge of nest site selection and requirements in Ireland. Although Barn Owls may

use urban areas for foraging, nesting within built up areas is not common (Copland and Lusby, 2012).

Therefore the overall survey area considered as potentially suitable and which was the focus for
further survey work comprised an area of c.123kmz. A map of the survey area is shown in the map
below (Fig 3.1).

Figure 3.1 The Barn Owl survey area (areas in grey are excluded from the survey)

The Barn Owl survey was undertaken between June and August 2016. A team of two surveyors
worked together and were equipped with official BirdWatch Ireland identification, a copy of the
BirdWatch Ireland insurance policy, Authorisation of Access letter and Health and Safety Statement
from Jacobs in addition to Personal Protective Equipment and health and a torch, hard hat, first-aid
kit, whistle and mobile phone.

Prior to initiating fieldwork all relevant information on existing and previously active Barn Owl sites
and sightings from within the survey area between the period 2009 to 2015 were extracted from
relevant BirdWatch Ireland databases, including the Barn Owl registered site and sightings database
and the recent Breeding Birds Atlas (2007-2011) database. All data was collated and the details
included on suitable large-scale Ordnance Survey maps.

A detailed survey sheet was used to record the following aspects for each site surveyed: date, county,
11
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grid reference, site type, site name, site suitability rating (0-3), status, nesting opportunities, signs,
and whether a roost watch was required and/or carried out. Additional information was recorded
relating to the suitability and presence of other raptors, corvids, or additional species of note,

All roads within the survey boundaries were systematically travelled and the suitability of all
buildings within the survey area was assessed. Sites that were considered to be potentially suitable
were comprehensively searched for signs of the presence of Barn Owls, All sites were categorized on
a scale of 0-3 based on potential nesting and roosting opportunities for Barn Owls, 0 for unsuitable; 1
representing potentially suitable sites for rocsting but unlikely for nesting: 2 being suitable roosting
or nesting sites and 3 representing sites considered to be very suitable.

At each site, a thorough search was conducted inside and outside of the building in order to locate
signs indicating the presence of Barn Owls, particularly pellets, evidence of whitewash splashings
and moulted feathers. Depending on the site characteristics, adjacent buildings and potential perches
in the immediate vicinity of the site were also assessed. At certain active Barn Owl sites, due to the
concealed nature of nest and /or roost sites (i.e. blocked chimneys, deep cavities etc.), signs are not
always obvious or accessible. Therefore at the particular sites where this was judged to be an issue it
was necessary to conduet a roost watch lasting a minimum of one hour and commencing at dusk in
order to confirm activity. These sites were then recorded as active if calls from an adult or owlets
were heard, or if a Barn Owl was observed either within the site or entering or exiting the site. These
methods were designed to locate all Barn Owl sites in buildings within the study area. All signs and
sightings of other raptors encountered during fieldwork were alsc recorded.

Tree sites were not assessed as part of this study. However information on Barn Owl activity was
sought from landowners encountered over the course of survey work and on an opportunistic basis
during fieldwork Interviews with landowners have been successfully used to assess Barn Owl
occupation in previous Barn Owl surveys (Toms et al, 2001). Landowners were asked a series of
standardized questions, shown images of Barn Owls and played vocalizations of the species for
identification purposes. An assessment was made as to the reliability of each individual report, based
on the account, the observer's description and their relevant level of kmowledge. Reports that were
considered to be potentially unreliable based on professional judgment of the surveyor were
discarded. Reliable reports were divided into two categories, breeding season’ which consists of the
period March to July and ‘non-breeding season’ which comprises the remainder of the year. Greater
importance was afforded to those sightings which originated from within the defined breeding
season period as these are likely to represent birds holding territory, as opposed to non-breeding
season sightings which could represent dispersing juveniles.

At all active or potentially active sites or those where it was deemed necessary to conduct a roost
watch to accurately determine status, additional nocturnal visits were carried out to confirm activity
and breeding status in July and August 2016,

Although the methods of this survey were specifically designed to confirm Barn Owl distribution
within the survey area, other raptor species encountered during survey work were also recorded.

12
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4. RESULTS
4.1  Barn Owl survey and monitoring

4.1.1 Existing knowledge of Barn Owls within the study area

Collation of existing data of active Barn Owl sites within the survey area highlighted three sites which
were recorded as previously active. A derelict cottage at Shrone East (IQ 974 368) and a derelict
mansion at Drombeg (IQ 993 375) were confirmed as active roost sites in 2013, nesting was not
previously recorded at either site. Barn Owl activity was also recorded at a derelict cottage at
Cloontubrid North (IR 021 379) in 2009.

Collation of existing information on Barn Owl sightings revealed four sightings of Barn Owls within
the survey area between 2010 and 2015, of which one was within the defined breeding season. These
were in the proximity of Drombeg (IQ 99 37) in spring 2015; Finuge (IQ 95 31) in winter 2011/2012,
and Listowel Racecourse (IQ 985 335) in February 2010 and December 2010.

The distribution of sightings and active sites in the study area between 2009 and 2015 is shown
below in Figure 4.1.
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Figure 4.1. The distribution of all active Barn Owl sites and sightings recorded in the study area between
2009 and 2015

4.1.2 Barn Owl status in the study area in 2016

Barn Owl survey and monitoring was carried out in July and August of 2016. A total of 83 sites were
comprehensively surveyed for the presence of Barn Owls in the survey area. Of these, the most
common site types were derelict cottages (55), followed by stone barns (11), derelict two-story
farmhouses (11), metal-roofed bamns (3), castles (2), and a derelict mansion (1). These are shown
below in Figure 3.2.
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Figure 4.2 Variation in all site types surveyed (n = 83).

Image 4.1 An example of a derelict cottage (near Listowel) which were the most common site type within the

survey area.
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Image 4.2. Two story house near Listowel and cottage at Shrone East, a Category 2 and Category 3 site
respectively.

Of the total of 83 sites, 17 (21%) sites were assigned to category 0 as they were considered to be
unsuitable for Barn Owls, 36 (43%) were assigned to Category 1, offering potential for roosting,
though unlikely for nesting, 19 (23%) were assigned to Category 2, having likely roosting and /or
nesting opportunities. The remaining 11 (13%) sites were Category 3, as they offered excellent
roosting and nesting opportunities (Figure 4.3 and 4.4 below). Therefore there were a total of 30
sites that could be used by Barn Owls in the survey area in 2016, representing an availability of 24
sites per 100km? for Barn Owls within the survey area. By comparison, within the study area for the
Tralee Bypass (193.5 km?), which also encompasses a Skm radius either side of the route, there were
55 buildings classed as suitable for breeding Barn Owls, representing a density of 28 suitable sites
per 100 km? within the study area. The availability of sites in the Listowel study area, though slightly
lower than that of the Tralee Bypass study area, is still higher than the recorded density of suitable
sites available to Barn Owls elsewhere in County Kerry, Cork, Limerick, Galway and Offaly which
ranged from 10.8 to 17 suitable sites per 100km?.
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Figure 4.3 The variation in suitability (categories 0 - 3) across all sites surveyed (n = 83)
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Figure 4.4 The distribution and suitability of all sites surveyed (n = 83)

The survey confirmed evidence of Barn Owl occupation at three sites within the survey area, which
included two sites previously known to BirdWatch Ireland (Clontubrid North and Shrone East), and
an additional previously undocumented site (Moyassa). All three active sites were in derelict

cottages.

A total of 12 nocturnal visits were carried out across ten of the eleven sites classed as category 3 in
2016 to determine occupation, and for those sites where signs were encountered, to determine
activity and breeding status. The derelict cottages at Shrone East and Cloontubrid North were
confirmed as nest sites. Barn Owl activity was confirmed at a third derelict cottage at Moyassa,
however permission to access the site was not granted and therefore it was not possible to
determine breeding status. A map showing the location and status of each site is shown below (Fig
4.5)
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Figure 4.5 The location and status of all Barn Owls sites within the survey area in 2016

Of the two confirmed nest sites, the pair at Shrone East successfully raised young while the pair at
Cloontubrid North failed to breed. The nest site at Shrone East was monitored and examined under
licence from National Parks and Wildlife. The nest was located within the main chimney of the
cottage. Two young, approximately 25 days old were ringed on the 29% of June (see Image 4.3
below). A summary of breeding status and outcome at all sites where activity was confirmed within
the survey area is shown below in Table 4.1.

Site Name Grid Ref. Site Type Pair Nest/Roost Successful
Shrone East IQ974 368 Derelict cottage Yes Nest Yes
Cloontubrid North 1Q 022 380 Derelict cottage Yes Nest No
Moyassa IQ011 315 Derelict cottage Unknown Unknown Unknown
Table 4.1 The location and status of all active sites in the study area in 2016
17
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licence from National Parks and Wildlife).

4.2  Other raptor records
Although the methods of this survey were specifically designed to confirm Barn Owl distribution
within the survey area, other raptor species, which were encountered during survey work were also

recorded. Three Kestrel roosts and two Kestrel sightings recorded are shown below in Figure 4.6.
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Figure 4.6 Active Kestrel roost sites and sightings of Kestrel in the survey area during survey work in 2016
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L. RECOMMENDATIOMNS

This study provides information on Barn Owl nest and roost site locations within the defined survey

ares, in order to inform the route selection for the proposed N&9 Listowel Bypass. Two breeding
pairs were confirmed, of which one was successful which fledged two young. A third site was
recorded as active however the breeding status of this site was not determined.

To minimise negative impacts of the route development to the local Barn Owl population, specific

mitigation measures should be developed as necessary if f'when the route is finalised. Should there be
the potential of disturbance or displacement of Barn Owls as a result of the construction of the route
then works should be planned accordingly to minimise negative impacts during the nesting season.
Alternative nesting opportunities in the form of artificial nest sites should be provided at suitable and

undisturbed locations in advance of any works. Monitoring during the post construction phase
should be implemented to assess the impacts of the route development on the local Barn Owl
population and to determine the effectiveness of any mitigation measures applied. This should

include monitoring of kmown sites to determine activity, survival and dispersal in combination with a

road casualty survey conducted over a two-year period to record the extent and location of road

mortalities and to identify potential *high risk” areas on the route which may require mitigation. This

will also take into consideration impacts on dispersing birds and not just those which might be
resident within the survey area.
- Provision of artificial nesting sites at suitable locations to compensate for disturbance,

displacement orloss of active or recently used sites arising from the development to include

active sites, and suitable nest sites which have been used by Barn Owls in the survey area

- A post-construction road casualty survey conducted over the period of two years to

determine the extent of Barn Owl road casualties, to determine the impact to local sites and

dispersing birds and to identify potential ‘high risk’ areas for Barn Owl vehicle collisions.
- Post-construction monitoring to determine activity and breeding status of all active sites
which may be affected by the route development.
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Appendix 6.10 Barn Owl Hop-overs Indicative Sketches
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Appendix 7.1 Soil Analysis Results and Risk Assessment Summary Table

Sample Identity BH101 BH102 BH104D BH104S BH105S BH106 BH107S TPO3 TP16 TP22 TP24 TP27 TP35 TP37
Depth 0.5 0.5 1 0 0 0.5 0 0.5 0.2 0.5 0.5 0.5 0.5 0.5
Sample Type SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
NG9 Listowel By-pass Sampled Date Not provided Not provided Not provided Not provided Not provided Not provided Not provided Not provided Not provided Not provided Not provided Not provided Not provided Not provided
Geology and Soils
Soil Chemical Analysis Results Sample Received Date 01/07/13 01/07/13 19/07/13 01/07/13 01/07/13 19/07/13 01/07/13 19/07/13 01/07/13 01/07/13 04/07/13 04/07/13 04/07/13 01/07/13
Human Health Risk Assessment for
Commercial End Use. Analysis Started Date 01/07/13 01/07/13 19/07/13 01/07/13 01/07/13 19/07/13 01/07/13 19/07/13 01/07/13 01/07/13 04/07/13 04/07/13 04/07/13 01/07/13
Exceedance of A ent Criteria Analysis Completed Date 08/07/13 08/07/13 26/07/13 08/07/13 08/07/13 26/07/13 08/07/13 26/07/13 08/07/13 08/07/13 11/07/13 11/07/13 11/07/13 08/07/13
Below Method Detection Limit Lab Sample Number Al190292 AI190293 Al96982 Al90296 Al90294 Al96983 Al90295 Al96980 Al90298 Al190297 Al91785 Al91786 Al91787 Al190299
Assessment No of
Criteria Excedances
(where
available)
Method
Detection
Method Accreditation Units Limit

640

Arsenic 2450 M mgkgt | 2 0 55 7.3 5.4 6.5 4.4 5.2 6.9 10 6.1 8.1 <20 12 5.3 45
Barium 2450 M mgkgt | 10 26 22 25 23 19 21 33 30 25 16 <10 94 39 21
Beryllium 2450 M mgkgt | 1 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 11 <1.00 <1.00 <1.00 <1.00
Boron (hot water soluble) 2120 M mg kg-1 0.4 192000 0 <0.4 <0.4 <0.4 <0.4 <0.4 1.7 <0.4 2 <0.4 <0.4 13 3.7 1.3 <0.4
Cadmium 2450 M mgkgt | 0.1 230 0 <0.10 0.44 015 <0.10 <0.10 0.14 <0.10 0.18 <0.10 <0.10 <0.10 039 <0.10 <0.10
Chromium 2450 M mgkgt | 5 30400 0 23 20 22 24 16 17 23 22 17 19 <5.0 28 14 13
Copper 2450 M mgkgt | 5 71700 0 16 21 17 17 12 13 13 23 13 16 <5.0 66 7.7 10
Mercury 2450 M mg kg-t 0.1 43 0 0.14 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.2 <0.10 0.2 0.13 <0.10
Nickel 2450 M mgkgt | 5 1800 0 26 26 30 31 21 25 27 33 22 13 <5.0 39 <5.0 17
Lead 2450 M mgkgt | 5 1100-7000 | 4 14 1 10 13 8.2 9.7 1 13 10 6.3 <5.0 65 11 71
Selenium 2450 M mgkgt | 0.2 13000 0 <0.20 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 3.9 <0.20 <0.20 <0.20 <0.20
Vanadium 2450 M mg kg-t 5 12 12 9.9 14 9.6 7.6 15 14 11 12 <5.0 22 12 9.3
Zinc 2450 M mgkgt | 5 665000 0 40 45 53 64 39 44 50 55 41 9 14 84 22 32
Chromium (hexavalent 2490 N mg kg-* 0.5 35 0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

TPH aliphatic >C5-C6 2675 N mg kg-! 0.1 3400 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TPH aliphatic >C6-C8 2675 N mg kg-! 0.1 8300 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TPH aliphatic >C8-C10 2675 N mg kg-t 0.1 2100 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TPH aliphatic >C10-C12 2675 M mg kg-t 1 10000 0 <1 <1 <1 <1 <1 <1 <1 <1l <1l <1 <1 <1 <1 <1
TPH aliphatic >C12-C16 2675 M mg kg-t 1 61000 0 <1 <1 <1 <1 <1 <1 <1 <1l <1l <1 <1 <1 <1 <1
TPH aliphatic >C16-C21 2675 M mg kg-! 1 1600000 0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
TPH aliphatic >C21-C35 2675 M mg kg-! 1 1600000 0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
TPH aliphatic >C35-C44 2675 N mg kg-! 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
TPH aromatic >C5-C7 2675 N mg kg-t 0.1 28000 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TPH aromatic >C7-C8 2675 N mg kg-t 0.1 59000 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TPH aromatic >C8-C10 2675 N mg kg-t 0.1 3700 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TPH aromatic >C10-C12 2675 M mg kg-! 1 17000 0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
TPH aromatic >C12-C16 2675 M mg kg-! 1 36000 0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
TPH aromatic >C16-C21 2675 M mg kg-! 1 28000 0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
TPH aromatic >C21-C35 2675 M mg kg-t 1 28000 0 <1 <1 <1 <1 <1 <1 <1 <1l <1l <1 <1 <1 <1l <1
TPH aromatic >C35-C44 2675 N mg kg-1 1 <1 <1 <1 <1 <1 <1 <1 <1l <1l <1 <1 <1 <1l <1
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Total Petroleum Hydrocarbons

2675

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

<10

Acenaphthene 2700 M mg kg-t 0.1 85000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1
Acenaphthylene 2700 M mg kg-t 0.1 84000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.15 <0.1 0.15 <0.1 <0.1
Anthracene 2700 M mg kg-1 0.1 530000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.37 <0.1 0.29 <0.1 <0.1
Benzo[a]anthracene 2700 M mg kg-1 0.1 9 <0.1 <0.1 <01 <0.1 <0.1 <01 <01 <0.1 <0.1 <01 <01 0.75 <0.1 <01
Benzo[a]pyrene 2700 M mg kg-1 0.1 14 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.67 <0.1 <0.1
Benzo[b]fluoranthene 2700 M mg kg-t 0.1 100 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.1 <0.1 <0.1
Benzo[k]fluoranthene 2700 M mg kg-t 0.1 650 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.75 <0.1 <0.1
Benzo[g,h,i]perylene 2700 M mg kg-t 0.1 140 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.2 <0.1 <0.1
Chrysene 2700 M mg kg-1 0.1 140 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.84 <0.1 <0.1
Dibenzo[a,h]anthracene 2700 M mg kg-1 0.1 13 <0.1 <0.1 <01 <0.1 <0.1 <01 <01 <0.1 <0.1 <01 <01 0.21 <0.1 <01
Fluoranthene 2700 M mgkgt | 01 23000 <0.1 <01 <0.1 <0.1 <0.1 <0.1 <0.1 <01 <01 0.73 <0.1 11 <01 <0.1
Fluorene 2700 M mg kg-t 0.1 64000 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.13 <0.1 <0.1 <0.1 <0.1
Indenol1,2,3-cd]pyrene 2700 M mg kg-1 0.1 60 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.61 <0.1 <0.1
Naphthalene 2700 M mg kg-* 0.1 200 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.22 <0.1 <0.1
Phenanthrene 2700 M mgkgt | 01 22000 <o0.1 <01 <01 <o0.1 <o0.1 <01 <01 <01 <01 <01 <01 054 <01 <01
Pyrene 2700 M mgkgt | 0.1 54000 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 0.89 <01 <01
Total (of 16) PAHs 2700 M mg kg-t 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 9.3 <2 <2

Methyl tert-butylether 2760 N ug kg-t 1 7900000 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Benzene 2760 M ngkgt | 1 28000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Toluene 2760 M ug kg-t 1 870000 <10 <1.0 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Ethylbenzene 2760 M ug kg-t 1 520000 <10 <1.0 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
m- & p-Xylene 2760 M Hg kg-t 1 620000 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
o-Xylene 2760 M Hg kg-t 1 480000 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Phenols (total 2920 M mg kg-t 0.3 3200 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

The assessment criteria used are :

SGVs published by the EA / DEFRA.

The newly published Category 4 Screening levels (C4SL) has been adopted for lead in the absence of a published SGV.

GACs developed using the Environment Agency / DEFRA Contaminated Land Exposure Assessment (CLEA) model, and published by authoritative sources (LQM / CIEH 2nd Edition July 2009 and EIC/ AGS/ CL: AIRE GAC December 2009).

ACM type detected (Asbestos) 2190 U None Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected Not Detected
pH 2010 M pHunits | ¢4 7.2 7.2 5.9 6.3 6.6 6.5 6.4 5.8 6.8 6.5 5 8.1 7.2 6.8

Total Organic Carbon 2625 M % 0.1 25 2.1 0.4 0.68 0.58 0.49 0.72 0.3 0.41 13 6.3 4.8 52 0.45
Moisture 2030 M % 0.02 18 19.4 13.7 14.1 224 16.6 26.7 10.1 14.8 69.7 83.6 7.47 29.1 23

Stones content (>50mm) 2030 M % 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

PLM result 2190 U 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes
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Appendix 7.2 Assessment of Impacts: Land Contamination (Pre-Mitigation)

Receptor

Importance of
Receptor /

Phase

Potential Impact

Magnitude of Impact

Impact Assessment

Limitations / Remarks

and culverts
Infrastructure

ground gases within confined spaces
e.g. pipes, conduits and culverts

Acute Risks to High Construction = Harm to human health from soil and Negligible (based on  Imperceptible The recent ground investigation did not
Construction groundwater contamination and no substantial soil or record any contamination in soil and
Workers potential ground gases via: groundwater groundwater above assessment criteria.
Dermal contact and ingestion contamination It is not known if any significant
Contaminated imported fill materials recorded during contamination will be uncovered during the
Inhalation of wind-blown contaminated recent Gl) construction works, therefore extent of
dust and airborne asbestos fibres (if Significant / construction worker’s exposure cannot be
encountered) Moderate Adverse Moderate determined
Inhalation of ground gases and (if significant
asphyxiation when working in potential = contamination is
confined spaces encountered during
construction including
asbestos and ground
Human Health gases)
Chronic risks to | High Construction = Harm to human health from soill Negligible Imperceptible Impact is limited to the offsite users that will
offsite users contamination via: be using the road and surrounding areas
Inhalation of wind-blown contaminated during the time of construction works.
dust and airborne asbestos fibres (if Details of any planned road closure or
encountered) isolation is not known at this stage.
Chronic Risks to | High Operation Harm to human health from soil Potential for ground gases at the site for
Site Users / contamination and potential ground underlying peat .
Maintenance gases via: The nature and extent of future
Workers Inhalation of ground gases and maintenance works on the proposed
asphyxiation when working in potential | Negligible development is not known at this stage
confined spaces Imperceptible
Dermal contact and ingestion
Infrastructures Degradation of structures as a result of | Small adverse Moderate / Slight Potential for aggressive ground conditions
including piles, High Operation aggressive ground conditions and Moderate Adverse Significant / at the site from underlying peat and alluvial
pipes, conduits accumulation of potentially explosive Moderate deposits..

Assessment of aggressive ground
conditions not undertaken as part of this
assessment and will require a seperate
geotechnical assessment at the detailed
design stage.
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Appendix 7.3 Residual Impacts and Mitigation Measures: Land Contamination

Receptor

Human Health

Infrastructure

Importance of
Receptor /
Sensitivit

Phase

Impact Assessment

(Pre - Mitigation)

Mitigation Measures Impact

Assessment

Acute Risks to High Construction Imperceptible Risk to construction workers from contamination within the soil and groundwater could
Construction be mitigated by the application of control measures such as correct use of Personal Imperceptible
Workers Significant / Protective Equipment (PPE), adoption of good working practices and appropriate health
Moderate and safety risk assessments.

Appropriate response procedures should be developed in the EOP in the event that

significant areas of contamination are identified through visual or olfactory evidence

during the construction works. Representative samples should be taken and laboratory

tested to determine the risk to receptors and potential for reuse within the proposed

development or disposal off site.

As a worst case, if significant contamination is found where ground works cannot be

avoided, then the material may need to be taken off-site (for disposal in an appropriate

waste treatment facility) and replaced with clean materials prior to any groundwork

Appropriate response procedure should be developed in the EOP in the event that

suspected asbestos is identified during construction works.
Chronic risks to | High Construction Imperceptible Use of dust suppression during ground works Imperceptible
offsite users Road closure or use of isolation barriers should be adopted particularly in any known

contaminated areas
Chronic Risks to = High Operation Imperceptible
Site Users / Imperceptible Procedures for working in confined spaces should be developed as part of the health
Maintenance and safety risk assessment process.
Workers
Infrastructures High Operation Moderate / Slight If peat and alluvial soils are to remain below proposed infrastructure then appropriate Imperceptible

including piles,
pipes, conduits
and culverts

Significant /
Moderate

geotechnical investigation and risk assessment will be undertaken to identify potential
risks and to implement required mitigation measures through geotechnical design.
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Laboratory Number
Customer Sample Ref.

Sample Matrix
Analyte

Method

Drinking
Water
Regulations
2007

Table Notes

Jul-13
13630472
Well 06
Ground
waters

Dec-13
13819549
Well 06
Ground
waters

Jul-13
13630473
Well 07
Ground
waters

Dec-13
13819547
Well 07
Ground
waters

Jul-13
13630474
Well 08
Ground
waters

Appendix 7.4 Private Well Supplies - Water Quality Results

Dec-13
13819550
Well 08

Ground waters

Aluminium,Total as Al WASO049 mg/I 0.2 B <0.100 <0.100 0.504 <0.100 <0.100 <0.100
Arsenic, Total as As WASO051 ug/l 10 C <1.4 <1.4 <14 <14 <1.4 <1.4
Barium, Total as Ba WAS049 ug/! - - 38.1 22.3 27.7 12.1 11 8
Beryllium, Total as Be WAS049 ug/l - - <2.10 <2.10 <2.10 <2.10 <2.10 <2.10
Boron , Total as B WAS049 ug/l 1000 B <230 <230 <230 <230 <230 <230
Cadmium , Total as Cd WASO049 ug/l 5 B <0.600 <0.600 <0.600 <0.600 11 1.6
Chromium - Hexavalent WASO031 mg/I - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chromium , Total as Cr WAS049 mg/| 0.05 B <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Chromium IlI CALC mg/| - - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Copper , Total as Cu WAS049 ug/l 2000 B <9.00 10.6 <9.00 <9.00 <9.00 <9.00
Iron, Total as Fe WASO049 ug/l 200 C <230 <230 297 <230 <230 <230
Lead, Total as Pb WAS049 ug/l 10* B <6.00 <6.00 <6.00 <6.00 <6.00 <6.00
Manganese , Total as Mn WAS049 ug/I 50 C 22.7 8.3 28.3 21 1730 1730
Mercury, Total as Hg WASO013 ug/I 1 B <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nickel , Total as Ni WASO049 ug/l 20* B <3.00 <3.00 <3.00 <3.00 <3.00 <3.00
Selenium, Total as Se WASO051 ug/l 10 B <1.6 <1.6 <1.6 <1.6 <1.6 <1.6
Sodium , Total as Na WAS049 mg/| 200 C 154 14.7 13.7 18.1 32.9 36.8
Vanadium, Total as V WAS049 ug/I - - <4.00 <4.00 5.8 <4.00 57 55
Zinc , Total as Zn WAS049 ug/l - - <18.0 <18.0 23.2 <18.0 <18.0 <18.0
pH WASO039 pH units | >6.5-<9.5 C 6.3 6.7 6.9 7.4 7.2 7.6
Conductivity- Electrical 20C | WAS039 uS/cm 2500 C 349 306 676 561 815 839
Alkalinity as CaCO3 WAS025 mg/| - - 127 99 146 172 292 318
Total Hardness as CaCO3 WAS049 mg/I - - 147 131 339 268 383 440
Turbidity WASO066 NTU 1* C <0.24 0.26 12.2 0.56 3.52 1
Ammoniacal Nitrogen as N WASO036 mg/| - - <0.27 <0.27 <0.27 <0.27 <0.27 <0.27
Chloride as CI WASO036 mg/I 250 C 28.8 24.7 14.8 23.9 64.6 67.6
Nitrate as NO3 WAS067 mg/| 50* B 16.9 24.2 8.2 13.7 <1.3 <1.3
Sulphate as SO4 WAS036 mg/| 250* C 135 12.6 222 109 81 85.6
Dissolved Oxygen
concentration WAS052 mg/I - - 1.8 <0.5 7.7 N/S 1.3 <0.5
No Ab.
TOCasC WASO005 mg/I Change C 1 <0.7 2.2 <0.7 2.7 2.5
Phenols Mono (Phenol
Index) WASO019 mg/| <0.15 <0.15 <0.15 <0.15 <0.15 <0.15
Methyl Tertiary Butyl Ether GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,2-Dichloroethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Benzene GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Ethyl Benzene GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic VPH >C5 - C6 GEO45 ug/l <10 <10 <10 <10 <10 <10
Aliphatic VPH >C6 - C8 GEO45 ug/l <10 <10 <10 <10 <10 <10
Aliphatic VPH >C8 - 10 GEO45 ug/l <10 <10 <10 <10 <10 <10
Aliphatic VPH >C5 - C10 GEO45 ug/l <10 <10 <10 <10 <10 <10
Aromatic VPH >C5 - C7 GEO45 ug/l <10 <10 <10 <10 <10 <10
Aromatic VPH >C7 - C8 GEO45 ug/l <10 <10 <10 <10 <10 <10
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Laboratory Number
Customer Sample Ref.

Sample Matrix
Analyte

Drinking
Water
Regulations
2007

Table

Notes

Jul-13
13630472
Well 06
Ground
waters

Dec-13
13819549
Well 06
Ground
waters

Jul-13
13630473
Well 07
Ground
waters

Dec-13
13819547
Well 07
Ground
waters

Jul-13
13630474
Well 08
Ground
waters

Dec-13
13819550
Well 08

Ground waters

Aromatic VPH >C8 - C10 GEO45 ug/l <10 <10 <10 <10 <10 <10
Aromatic VPH >C5 - C10 GEO45 ug/l <10 <10 <10 <10 <10 <10
VPH >C5 - C10 GEO45 ug/l <10 <10 <10 <10 <10 <10
Aliphatic EPH >C10 - C12 GEO46 ug/l <10 <10 <10 <10 <10 <10
Aliphatic EPH >C12 - C16 GEO46 ug/l <10 <10 <10 <10 <10 <10
Aliphatic EPH >C16 - C35 GEO46 ug/l <10 <10 12 <10 <10 <10
Aliphatic EPH >C35 - C44 GEO46 ug/l <10 <10 <10 <10 <10 <10
Aliphatic EPH >C10 - C44 GEO46 ug/l <10 <10 12 <10 <10 <10
Aromatic EPH >C10 - C12 GEO46 ug/l <10 <10 <10 <10 <10 <10
Aromatic EPH >C12 - C16 GEO46 ug/l <10 <10 <10 <10 <10 <10
Aromatic EPH >C16 - C21 GEO46 ug/l <10 <10 <10 <10 <10 <10
Aromatic EPH >C21 - C35 GEO46 ug/l <10 <10 <10 <10 <10 <10
Aromatic EPH >C35 - C44 GEO46 ug/l <10 <10 <10 <10 <10 <10
Aromatic EPH >C10 - C44 GEO46 ug/l <10 <10 <10 <10 <10 <10
EPH >C10 - C44 GEO46 ug/l <10 <10 12 <10 <10 <10
Aliphatic VPH/EPH >C5 -

C44 GEO45/GEO46 | ugl/l <10 <10 12 <10 <10 <10
Aromatic VPH/EPH >C5 -

C44 GEO45/GEO46 | ugl/l <10 <10 <10 <10 <10 <10
VPH/EPH >C5 - C44 GEO45/GEO46 | ugl/l <10 <10 12 <10 <10 <10
Acenaphthene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthylene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Anthracene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo (a) anthracene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo (g,h,i) perylene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo (a) pyrene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo (b) fluoranthene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo (k) fluoranthene GEO19 ug/I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chrysene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Dibenz (a,h) anthracene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluorene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Indeno (1,2,3) cd pyrene GEO19 ug/Il <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Naphthalene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Phenanthrene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene GEO19 ug/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
PAH, Total GEO19 ug/l 0.5 B <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,1,1-Trichloroethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Bromodichloromethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Bromoform GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Carbon Tetrachloride GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Tetrachloroethene GEO56 ug/l 10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dibromochloromethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Total THM GEO56 ug/l 100 0.4 <0.40 <0.40 <0.40 <0.40 <0.40
Trichloroethene GEO56 ug/l 10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,2-Propanediol GEO39 mg/I <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
1,1,2,2-Tetrachloroethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,1,2-Trichloroethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
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Laboratory Number
Customer Sample Ref.

Sample Matrix

Drinking
Water

Regulations

Notes

Jul-13
13630472
Well 06
Ground
waters

Dec-13
13819549
Well 06
Ground
waters

Jul-13
13630473
Well 07
Ground
waters

Dec-13
13819547
Well 07
Ground
waters

Jul-13
13630474
Well 08
Ground
waters

Dec-13
13819550
Well 08

Ground waters

Analyte 2007

Dutch Target
Chloroform GEO56 ug/l 6* Value 0.4 <0.10 <0.10 <0.10 <0.10 <0.10
Diethylene Glycol GEO39 mg/I <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
Ethylene Glycol GEO39 mg/I 4.6 <2.00 <2.00 <2.00 <2.00 <2.00
mé&p Xylene GEO56 ug/l <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
0-Xylene GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Styrene GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Total Xylenes GEO56 ug/l <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,3-butanediol GEO39 mg/I <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
1,3-propanediol GEO39 mg/| <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
1,4-butanediol GEO39 mg/| <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
Clostridium Perfringens SUBCON cfu/100ml | O* 0 3 0 1 16
E-Coli Coliforms SUBCON cfu/200ml | O 0 >100 0 0 0
Qual Odour Stagel With CI2 | WPM10 TEXT 0 0 0 1P 1Z
Total Coliforms SUBCON cfu/200ml | O 0 >100 0 0 0
Triethylene Glycol GEO39 mg/| <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
TVC22 SUBCON cfu/ml >300 57 >300 >300 76 42

Laboratory Number |
Customer Sample Ref.

Sample Matrix
Analyte |

Method

Drinking Water
Regulations
2007

Jul-13
13630437
Well 02

Ground waters
* Mains Water

Dec-13
13819551
Well 02

Ground waters

- Jul-13
13630438
Well 03

Ground waters

Dec-13
13819552
Well 03

Ground waters

Jul-13
13630439
Well 06

Ground waters

Dec-13
13819548
Well 06
Ground
waters

Arsenic, Total as As WASO051 ug/l 10 C <1.4 <1.4 <l.4 <1l.4 <14 6.2
Barium, Total as Ba WAS049 ug/l <7.00 <7.00 56.7 33.6 19.9 18.5
Beryllium, Total as Be WAS049 ug/l <2.10 <2.10 <2.10 <2.10 <2.10 <2.10
Boron, Total as B WAS049 ug/l 1000 B <230 <230 <230 <230 <230 <230
Cadmium , Total as Cd | WAS049 ug/l 5 B <0.600 <0.600 0.9 1.7 <0.600 0.7
Chromium - Hexavalent | WAS031 mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chromium , Total as Cr | WAS049 mg/I 0.05 B <0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
Chromium llI CALC mg/l <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Copper , Total as Cu WAS049 ug/l 2000 B 26.5 <9.00 <9.00 <9.00 <9.00 <9.00
Lead , Total as Pb WAS049 ug/l 10* B <6.00 <6.00 <6.00 <6.00 <6.00 <6.00
Mercury, Total as Hg WAS013 ug/l 1 B <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nickel , Total as Ni WAS049 ug/l 20* B <3.00 3.8 5.7 6 <3.00 <3.00
Selenium, Total as Se WAS051 ug/l 10 B <1.6 1.7 <1.6 <1.6 <1.6 <1.6
Vanadium, Total as V WAS049 ug/l <4.00 5.9 6.9 6.5 <4.00 <4.00
Zinc , Total as Zn WAS049 ug/l 20 <18.0 <18.0 <18.0 <18.0 <18.0
pH
pH WASO039 units >6.5-<9.5 C 7.3 7.3 6.9 7.1 7.4 7.7
Conductivity- Electrical
20C WASO039 uS/cm | 2500 C 294 920 1120 860 821 817
Alkalinity as CaCO3 WAS025 mg/I 33.9 401 487 439 287 303
Total Hardness as
CaCos3 WAS049 mg/I 26 519 460 485 277 313
Ammoniacal Nitrogen as | WAS036 mg/l <0.27 <0.27 10.2 0.88 <0.27 0.29
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| Jul-13 Dec-13 Jul-13 Dec-13 Jul-13 Dec-13
Laboratory Number | 13630437 13819551 13630438 13819552 13630439 13819548
|

Customer Sample Ref. Drinking Water Well 02 Well 02 Well 03 Well 03 Well 06 Well 06
Regulations Ground

Sample Matrix Ground waters  Ground waters | Ground waters  Ground waters  Ground waters  waters

Chloride as CI WAS036 mg/I 250 C 28.5 91.9 83.8 54.3 105 106

Nitrate as NO3 WASO067 mg/l 50* B <1.3 9.7 8.1 9.8 <1.3 <1.3

Dissolved Oxygen

concentration WAS052 mg/I 7.4 2 4.2 1 2.9 2.4

TOCasC WASO005 mg/I No Ab. Change | C 2.8 0.8 5.3 2.9 <0.7 <0.7

Phenols Mono (Phenol

Index) WAS019 mg/I <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Methyl Tertiary Butyl

Ether GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

1,2-Dichloroethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Benzene GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Ethyl Benzene GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Aliphatic VPH >C5 - C6 | GEO45 ug/l <10 <10 <10 <10 <10 <10

Aliphatic VPH >C6 - C8 | GEO45 ug/l <10 <10 <10 <10 <10 <10

Aliphatic VPH >C8 - 10 | GEO45 ug/l <10 <10 <10 <10 <10 <10

Aliphatic VPH >C5 - C10 | GEO45 ug/l <10 <10 <10 <10 <10 <10

Aromatic VPH >C5 - C7 | GEO45 ug/l <10 <10 <10 <10 <10 <10

Aromatic VPH >C7 - C8 | GEO45 ug/l <10 <10 <10 <10 <10 <10

Aromatic VPH >C8 -

C10 GEO45 ug/l <10 <10 <10 <10 <10 <10

Aromatic VPH >C5 -

C10 GEO45 ug/l <10 <10 <10 <10 <10 <10

VPH >C5 - C10 GEO45 ug/l <10 <10 <10 <10 <10 <10

Aliphatic EPH >C10 -

C12 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aliphatic EPH >C12 -

C16 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aliphatic EPH >C16 -

C35 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aliphatic EPH >C35 -

C44 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aliphatic EPH >C10 -

C44 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aromatic EPH >C10 -

C12 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aromatic EPH >C12 -

C16 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aromatic EPH >C16 -

Cc21 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aromatic EPH >C21 -

C35 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aromatic EPH >C35 -

C44 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aromatic EPH >C10 -

C44 GEO46 ug/l <10 <10 <10 <10 <10 <10

EPH >C10 - C44 GEO46 ug/l <10 <10 <10 <10 <10 <10

Aliphatic VPH/EPH >C5

- C44 GEO45/GEO46 | ug/l <10 <10 <10 <10 <10 <10
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| Jul-13 Dec-13 Jul-13 Dec-13 Jul-13 Dec-13
Laboratory Number | 13630437 13819551 13630438 13819552 13630439 13819548
Customer Sample Ref. Drinking Water Well 02 Well 02 Well 03 Well 03 Well 06 Well 06

Regulations Ground
Sample Matrix Ground waters  Ground waters | Ground waters  Ground waters = Ground waters waters

Analyte |

Aromatic VPH/EPH >C5

-C44 GEO45/GEO46 | ug/l <10 <10 <10 <10 <10 <10
VPH/EPH >C5 - C44 GEO45/GEO46 | ug/l <10 <10 <10 <10 <10 <10
PAH, Total GEO19 ug/l 0.5 B 0.014 <0.01 <0.01 <0.01 <0.01 <0.01
1,1,1-Trichloroethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Bromodichloromethane | GEO56 ug/l 22.7 <0.10 <0.10 <0.10 <0.10 <0.10
Bromoform GEO56 ug/l 1.07 <0.10 <0.10 <0.10 <0.10 <0.10
Carbon Tetrachloride GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Tetrachloroethene GEO56 ug/l 10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dibromochloromethane | GEO56 ug/l 8.06 <0.10 <0.10 <0.10 <0.10 <0.10
Total THM GEO56 ug/l 100 77.7 <0.40 <0.40 <0.40 <0.40 <0.40
Trichloroethene GEO56 ug/l 10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,2-Propanediol GEO39 mg/l <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
1,1,2,2-

Tetrachloroethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,1,2-Trichloroethane GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Chloroform GEO56 ug/l 6*/400* 45.9 <0.10 <0.10 <0.10 <0.10 <0.10
Diethylene Glycol GEO39 mg/I <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
Ethylene Glycol GEO39 mg/l <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
mé&p Xylene GEO56 ug/l <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
0-Xylene GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Styrene GEO56 ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene GEO56 ug/l 0.12 <0.10 <0.10 <0.10 0.17 <0.10
Total Xylenes GEO56 ug/l <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,3-butanediol GEO39 mg/l <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
1,3-propanediol GEO39 mg/l <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
1,4-butanediol GEO39 mg/l <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
Triethylene Glycol GEO39 mg/l <2.00 <2.00 <2.00 <2.00 <2.00 <2.00
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Appendix 7.5 Groundwater Quality — Ground Investigations Results

isChemtest

The right chemistry to deliver results

Depot Rioad
Newmarket

CBE 0AL

Tel: 01638 6G060TO

Causeway Geotech Lid.
8 Drumahizkey Road
Balnamore, Ballymoney
Co. Anfrim

BTS3 7L

FAQ P Dunlop/D O'Mahony
03 September 2013

Dear P Dunlop/D O"Mahony

Test Report Mumber 237423
Your Project Reference 13-201 N&3 Listowel Bypass Road Improvement Scheme

Please find enclosed the results of analysis for the samples received 27 August 2013.
All soil samples will be retained for a period of one month and all water samples will be retained for
7 days following the date of the test report Should you require an extended retention period then

please detail your reguirements in an email to customerservices@chemtestco.uk. FPlease be
aware that charges may be applicable for extended sample storage.

If you require any further assistance, please do not hesitate fo contact the Customer Services
team.

Yours sincersly

Wofes io SCcompany nepnt
. The 5iga < means Tess fan’
. Tests marked U hoid UMAS accrediadion
. Tests marked W hold WCerS fand LIAS) accredfadion
. Tesis marked W' do rof currend)y hold LICAS accreoifation
Tests marked ‘5" wene swtconfracied fo an apprmoved Aaboratory
rie means not svakaed
' i's means Tnsuci=nl samake’
. V5 means unsutadie sample’
Comments of inferprefations ans heyond the srope of UAS aocredfation
The nesuils refafe oniy o the Bems dested
All resulis are expressed on @ dry welght basis
. The foilowing d=sts were anaiysed on samples a5 recefved and Me nesuils subsequently
comectad do g dry welght basis TPH, BTEX, VOCs, SVOCs, PCEs, phanols
For al offer d=sts five sampies wens dded af < 370 prior o analysis
Uncerfainties of measurement for Me deferminands fested are avaliadie upon reguess
Mone of the fe-st reswls Incivded in Mis report Aave heen recovery oomeched

Tect Rupord IITEZE Cower Thast

Registered In England & 'Wales - Registation Mumber 6511736 - Regisbered Ofice: 11 Depot Road Newmarket Suffolk CEE DAL
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Causeway Gaotech Lid,
B Drumahiskay Road
Balnamaore, Ballymoney
Co. Aminm

BTS53 TOL

FAQ P Dunlop/D O'Ma hony

LABORATORY TEST REPORT imnChemtest

Thes rigii Chammiry §0 Chmnr resils
Results of analysis of 13 samples
received 2T August 2013 Report Date

01 November 2013
13-201 N63 Listowel Bypass Road Improvement Scheme

Batch Mo 237423
& MW7 58 A0ET A0 ) 0aTaA T2 & JET 83
Sampla 10 EH101 EH102 B O30 EH1045 B H 040 B 1 05 B
Sampla Na
Sampling Data 2282013 2R3 2aRrma 2282013 2282013 2m2Ma
Capth
Matnly WATER WATER WA TER i TER WATER WATER
S0P ) Datarminand ) CAS Mol Uriks =
100 |pH PH u 7.5 T3 75 7.3 7.9 8.0
1020 [Becical Conducivity EC 5 am- u &S00 720 570 720 FiL) 220
1220 Alkalinty ALK mg CaCo3 |- i 2D 230 480 =40 =20 230
Chiarda 16387008 mg |-* U 47 £8 44 L 72 45
Armrariace NEmgen AMM MNITROG g |- u 0.12 0.08 0.0 0.05 0.38 022
[Hirata 147 STEES mig |- u =), 50 1.7 0,50 1.1 ), 50 1.0
1810 Taota Organic Caron TOC mig |-* M 2.1 22 30 3.8 2.1 a7
1270 Hardnass HARD _TOT | mg CaCD3 - u 260 310 230 310 250 180
1450 Arsarms TA4FED yg I u 1.4 <10 1.0 <110 180 s57
[Baran 440428 pg - u 700 760 G680 620 TE0 &00
|Barium 7440393 ug |- U 15 T4 1 8.3 49 5.8
Barylliurm 7440417 pg - u =1.0 =1.0 =1.0 =10 =1.0 =1.0
Cadmium 7440435 pg - u <0080 <, 0f:0 <, 00 <0080 <0080 <, 080
Chramum 4480472 ug - u 1.9 27 18 2.7 2.1 18
Coppar 80504 pg - U 2.0 11 ) <10 1.3 24
Marcury TAXETE pg - U <0.50 =0.50 <050 <0.50 <0. 50 <0.50
Michal 7440020 pg - u 2.0 <10 1.5 <10 <1.0 <1.0
fLaad Ta3E 1 pg - U <1,0 <1,0 <1.0 <10 <1.0 <1.0
S fum Tra2aaz ug - U & 4 2.7 5.5 2.4 5.1 3.2
Vanadium 7440622 pg - u =1.0 =1.0 1.0 =10 =1.0 24
Zinc 7440666 yg I+ u 26 11 14 4.3 1.3 1.7
1480 [Chramium (Tivalant] 1606 S pg - M <20 < 20 = 20 < 20 = 20 = 20
Chramium (nexava|nt 18540259 ug - U <0 <20 < 20 <20 <20 <20
1675 [TPH diphaic =C5-C8 pg - M =01 <01 < 0.1 < 01 <01 =01
A1 et ursderiaken be ween ZTAO0BZ013 and OO0 Column pags 1
* Aol taton S0 Rt page 1 of 3
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Causeway Geolech Lid,

LABORATORY TEST REPORT imChemtest

& Drumahiskey Road

Balnamaone, B allymoney Thes el Clusrrising §o Ceirs rasis
Co. Antrim Results of analysis of 13 samples

BTS2 70L received ZT August 2013 Report Date

0 November 2013

FAQ P Dunlop/D O'Mahony 13-201 N&8 Listowel Bypass Road Improvement Schemse

Batch Mo 237423
& 0057 a5 & 009783 ANIETET aJETas SANETT0
Samgple 1D BFH1055 B0 B 1 OF Al BEHA1 a0 BH1049 BFH110
Sampla Ma
Sampling Date 22582013 2282013 2Rrma 228R2MNM3 22852013 2282013
Chapth
Mainly 1 TER WATER WAaATER WA TER i TER WATER
50@ ) Detarminand ! CAS Mol Unigs ) -
1010 jpH P+ u 7.5 7.8 TA 7.7 7.7 T8
1020 Bacrical Canducivity EC pSam-* u 720 520 TZ20 530 220 20
1220 Alkalinity Al mg Caldae u 110 230 120 a0 230 220
Chianda 18387005 mg H u 55 45 L 45 44 44
Srnrnaniaca Nifragan AMM_NITROG mg k" u 006 D2 .05 .17 0,16 L f: ]
it 14797 558 mg b u 1.7 1.8 Z4 4.0 3.8 24
1610 [Tota Organic Carbon TOC mg k" N 2.3 3.8 23 T 3.8 356
1270 Hardnass HARD TOT | mg Cac03 b u 330 150 310 180 180 150
1450 Arsanic T440382 g k! u 1.5 1.2 <1.0 1.1 < 1.0 <1.0
[Baran Ta4(1428 g+ u T30 &30 520 530 B30 ol
Barium T440333 ug k' u 5.5 =50 5.9 5.5 =50 =5.0
Ba iyl e T&40417 pg u <1.0 =1.0 <1.0 =1.0 <1.0 <1.0
Cadrmiurm TA40439 g u <0080 <0, (80 <0, B0 <0 080 <0080 <, (B0
Chramum Ta40473 pg e U Z. B 1.8 258 Z.0 1.8 1.7
Compar T 440533 ug u <1.0 21 «<1.0 2.8 2.3 22
PMdereary T4I9E7H pg u <050 <0 .50 <0.ED <050 <. 50 <D.ED
ikl TA40020 g u <10 <1.0 <1.0 <1.0 3.6 <1.0
Laad TLIG921 pig k-t u =10 =1,0 =1,0 =10 =10 =1,
Sl i TTa2432 g u 2.0 2.5 19 3.1 2.8 2.7
Warnadum T440622 pg u <1.0 2.3 <1.0 2.8 2.5 2.5
FinG T440658 g u <1.0 .8 a7 3.5 7.3 18
1480 Chromium {fivalant | 1608581 pig b L = 20 = 20 = 20 = 20 = 20 = 20
Chramium {nasavaian) 18540299 ug - u =20 <20 <20 <20 <20 =20
1875 [TFH diphatsc =C5-06 g k! M < i1 < 0.1 =< 0.1 < 0.1 < 01 < 0.1
Colurmn pags 2

* dcoreditation Slat
This repo s shouid be inferprefed in conjunction with the nofes on the sccompen ying cover page.
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Causeway Geotech Lid,
B Drumahiskey Rosd
Baln amore, Ballymoney
Co. Aninm

BTS3 TOL

FAQ P Dunlop/D O'Mahony

LABORATORY TEST REPORT

Results of analysis of 13 samples
received 27 August 2013

12-201 N&9 Listowel Bypass Road Improvement Scheme

imChemtest

Thes i Clmmsiny B Ot ros. il

Report Date
01 November 2013

Batch Mo 237423
Sariga ID BH 1030
Sampla Na Duplicat
Sampling Date 2232013
Dapth
Mainly e TER
S0P 1 Detarminand | CAS Mal Urits -

1010 [ o u 7.7
1020 [Bacrical Conducivisy EC pS5aomt u ]
1220 \Alkalinity AL mg Calhaw U 470
Chiodda 18397008 mg +' U 44
Armrnariaca Mitmgan AMM _NTROG mg b u 0.08
Hiyaa 14747658 mg b u 1.8
16810 [Tonal ﬂr‘;ﬂr‘lﬂ Caroon TOS mg ' | 32
1270 Hardnass HARD TOT | mg Cal0d U 20
1450 Arsamnc T440382 g u 11
Baran 7440428 ug b U 720
Barum 7440303 ug +* T 12
B rpllurm TA440417 g u <1.0
Cadmium Ta40439 g u < Q80
Chramium Ta40473 fg b u 1,8
Coppar T440508 pg - u 3.0
Meroury 7439978 g b u <0.50
ik 7440020 ug - u 1.8
Laad TG g - u <10
S e [ Tra2432 ug = U 5.1
vanadium TA40E2 2 g b u =10
Zine 7440888 pg u 20
1460 Chramium {frivalant) 1606581 fg b M < 20
Chromium (haxavaiant ) 185402599 Hg " U <20
1875 [TPH diphatic »C5C8 g+ H <0.1

* Acoredination A

This repod should be inferprefed in conjunchion with the nofes on the scompan ying cover page.
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IO museway G otech Lid,

LABORATORY TEST REPORT T r_Qﬁ.-mtest

8 Drumahiskey Road

Balnamore, B allymoney T chemsiny 10 Cener resls
Co. Antrim Results of analysis of 13 samples

BTS53 TOL received 27 August 2013 Report Date

01 November 2013

FAQ P Dunlop/D OMa hony 13-201 N&S Listowel Bypass Road Improvement Scheme

2AT423
A0ET 58 AJ0ET a0 HAJ0ETE AJ0ETE3 AN0ET a4
BF101 BH102 =1 3D BHA1045 BEFH1040 &1 05 E0
2282013 E2BEMN 3 ERBEMA 2282013 2282013 E2BEMN 3
WATER WATER WATER Vs TER WATER WATER
1875 TFH diphafc »C8-CA pg - M = 01 =01 =01 < 0.1 = 01 =01
TFH diphafs >Ca8-C10 pg - L < 01 <1 < .1 < 0.1 < 01 <1
[TPH aiphatc =G 1012 wg I [r <0.1 <0.1 <0.1 <0.1 < 0.1 <0.1
TFH diphatie =C12-C18 g - M = 0,1 =01 < 0,1 = 0,1 =01 =01
TFH diphafc =C18-C21 pg - M = 01 =01 =01 00 = 01 =01
TPH aiphafc =C2 1-035 pg I M < {1 <1 < i0.1 130 < 01 <1
[TPH aiphatic >C35-C44 ug I [ <01 <01 <01 <01 <01 <01
TPH aromatic =C5-C7 ug - M =01 =01 <01 = 0.1 =01 =01
TPH aramaic =C7-C8 pg - M <01 =01 <01 < 0.1 < 0.1 =1
TPH aromaic =C8-C10 g I N < 0.1 14 < 0.1 < 0.1 7.6 <0.1
[TPH aromafic >C10-C12 ug I [ <01 <01 <01 <01 <01 <01
TPH aromatic =C12-C18 g - M <01 <01 <01 < 0,1 <01 =01
TFH ararmaic =518-021 pg - M < 0.1 =01 = 0.1 12 < 0.1 =01
TFH ararmafic =C21-035 pg - L < {1 < 1 < .1 11 < {1 < 1
TPH araomaic =C35-C44 pg - L « 0,1 = i1 = 0,1 = 0,1 « 0,1 =01
Tolal Painolaum Hy dnosaron s ug - M =10 il < 10 =250 =10 < 10
Tatal Aliphatic Hydmcatans pg - 2 < & < K <5 230 =5 =5
Total Aramafic Hydrocarbans g 1-* M < 5 14 <8 23 g <8
1700 HNaphshalana S12083 pg - u =20, 1 =201 =201 =01 =201 =0.1
Acan aphiylana 203983 ug - u <01 =0.1 <01 <01 <01 =0.1
Acenaphihana a3329 pg I-* u <0.1 <0.1 =0.1 =0.1 <0.1 =0.1
Fluarana BETIT pg - u <0, 1 0,1 0.1 <i,1 <0, 1 0,1
jPhanarthrana 45014 pg - u =201 0.1 =201 =01 =201 0.1
Anthracana 120127 ug - u <01 =0.1 <01 <01 <01 =0.1
Fluaranhena 208440 pg I-* u <0.1 =0.1 =0.1 =0.1 =0.1 =0.1
Al pests uredertaken e damen 2TAOEI01D and OO0 Column page 1
* B el S Faget page I of 3
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Causeway Geolech Lid,
B Dirumahisiey Rosd
Balnamore, Ballymoney
Co. Andrim

BTS3 TOL

FAD P Duniop/D O'Mahony

LABORATORY TEST REPORT

Results of analysis of 13 samples

received 2T August 2013

13-201 N&5 Listowel Bypass Road Improvement 5cheme

tsChemtest

T

Charmalny §0 Cei e el

Report Date
01 Movember 2013

ANaTa T AaJignaa ST 0
BH13155 BEFE136 B 1 OF A0 B 1 08D B 109 EBH110
22853013 2282013 228Rma 2282M 3 2282013 2282013
e TER HATER ATER A TER e TER WATER
1875 |[TPH aiphaic =CE-Ca g 4] = 01 = i1 = 01 = 01 = i1 = i1
TFH diphaic =C8-C10 Hg i < i1 < i1 < 01 < 01 < i1 < i1
TPH aliphafc =C10-C12 g k1 Ly = 01 = i1 « 01 « 01 < 01 = 0,1
TPH diphate =512-C18 ug - M =01 =01 =01 =01 =01 = 0.1
THEH aiphafic =C168-C21 g 4] = 01 = i1 = 01 = 01 = i1 = i1
TPH aighafc =C21-C35 g - [ < 0.1 =<1 = 0.1 =< .1 < {1 =i
TPH aliphafc >CA8-C4d g k1 Ly = 01 = i1 « 01 « 01 < 01 = 0,1
TPH aramatic »C5-C7 ug L [} = 01 = 01 = 0.1 = 0.1 =1 = o1
TPH aroma s »C7 -0 g i < 01 < 01 < 0 < 0 < 01 < 01
TFH aromaic =Ca-C1d Hg i < i1 < i1 < 01 < 01 < i1 < i1
TPH aromata =C10-C1 2 g k1 Ly = 01 = i1 « 01 « 01 < 01 = 0,1
TPH aramatic =C12-518 ug L [} = 01 = 01 = 0.1 = 0.1 =1 = o1
TPH arormaic =C18-C21 g i < 01 < 01 < 0 < 0 < 01 < 01
TFH aromaic =02 1-C35 Hg i < i1 < i1 < 01 < 01 < i1 < i1
TPH aromaic =C35C44 pg b [y = 0,1 = 0,1 = 01 = 01 = 0,1 = 0,1
Total Petralaium Hydrnazarans ug 3] = 10 = 10 = 10 = 10 = 10 = 10
Total Aliphatic Hydmcafans g bt 4] = K = K = 5 < K < 5 = &
Tota Ararnase Hydrocarbans pg b M <5 <5 <5 =5 <5 <5
1700 Naphthalana #1203 pg b u =1 =, 1 =0, 1 =1 =01 =0, 1
Acanaphtfiflana 203383 Hg i =01 =01 =01 =01 =01 =01
=Ty E il oy Ty HI3Z g i <01 <1 <01 <01 <01 <1
Fluarana aETar g u <1 <=, 1 <, 1 =1 =1 <=, 1
Fhanarnmrana a5018 pg - U <01 <0, 1 <0, 1 <01 <0,1 <D, 1
AT oana 12M27 g K u <01 <. 1 =01 =01 =01 =01
[Fluaran Fieria 205440 g i <01 <1 <01 <01 <01 <1
Colurmn pags 2
* el TRt SIATE [Ripecas poggyl o 3
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Causeway Gaotech Lid,
B Drumahiskey Rosd
Balnamane, B allymoney
Co. Anirm

BTS3 TOL

FADQ P Dunlop/D O'Mahony

LABORATORY TEST REPORT

13-201 N&9 Listowel Bypass Road Improvement Scheme

Results of analysis of 13 samples
received 27 August 2013

imChemtest

T faghil Sharmsing B0 Calar reeils

Report Date
01 November 2013

237423
B 1 030
Dugiicate
2213
e TER
1875 [TPH Aighais =C8-C8 T3] k-t ] =01
TPH dighasc >Ca-C10 g b M < 0.1
[TPH aiphatc >C10-C12 ug b M <0.1
TPH aiphatc >C12-C18 ug k' N <01
TFH diphase >C 168-C21 ug M 0.1
TPH diphase >C21-C35 yg b M < 0.1
TPH aiphatc >CA5-C 44 g B M < 01
TH aramaic =C5-07 ug ' Ly < i1
TPH aromasc >C7-Ca ug +* [ < 0.1
TFH aromafic =Ca-C10 g k! M < {1
TFH aromaic =S 0012 Mg M <i,1
TPH aramatic =512-518 ug ' 5| <01
TPH aromatc >C168-02 1 ug +* [ < 0.1
TEH aroma$s =02 1-C35 ug k! M < i1
[TPH aromatic >C35-C44 ug M <0.1
Tonal P atnoiaurm Hyd noa risd s ug ' 4] < 10
Total Aliphatic Hydmcambans ug +* M <5
Tata Aromatc Hydrocarbans g b [ <5
1700 Maphthalana 5 208 g b i =0, 1
Acanaghtiylana 208368 ug u <0.1
Aycai 1 g o o #3324 pg k! u =1
fFluarana mTar pg - u <01
[Prhanarmirana a5018 pg b u =0.1
aniEcans 120127 ug B! U =1
Fluarantana 205440 pg u =01
* Bl L s AN

This repo should be inferpreted in conjuncrion with the nofes an the secompen ping cover page.
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Causeway Geolech Lid,
B Drumahiskey Rosd
Balnamore, Ballymoney
Co. Antrim

BTS3 TOL

FAD P Dunlop/D O'Mahony

LABORATORY TEST REPORT

Results of analysis of 13 samples
received 27T August 2013 Report Date
01 HNovember 201 3

i Chemtest

T el Charmsing 5o Cairer resis

13-201 NE3 Listowel Bypass Road Improvement Scheme

2AT423
A 0T 58 AN0ET80 AJ0g7TE1
BEFH101 BHH102 EH1 D BH1045 B 1020 B 1 105 =D
228013 2|23 el 22013 223013 |2 A
WATER WATER WA TER s TER WATER WATER
1700 [Py mna 129000 g - u <1 .1 <1 =01 <. 1 =0.1
|Banzo slanfimoansa 58553 pg - u <1 <1 < 1 <1 <1 <=1
Chrysana Hama ug - u =0, 1 0.1 0.1 =01 0,1 =0, 1
[Banzd bflucranana 205332 g - L =0, 1 =0, 1 =l 1 <0, 1 =0, 1 =0, 1
[Banza KPuarant hana 207089 g - N <0.1 <0.1 <0.1 <0.1 <. 1 <0.1
[Banzo sloyrans SO028 pg - u =0, 1 =1 <01 =01 <0.1 =0, 1
[Dibarzdla hlamtracena 53703 pg - u =0, 1 <0, 1 <01 <0.1 =, 1 =0, 1
ndandg 1 2 _3-cd)pyrans 193395 ug - u =0, 1 =0, 1 = 1 =, 1 =20, 1 =0, 1
Banzagh.ijperyena 191242 pg - u <1 <0.1 <1 <01 <1 <1
Tats jof 18] PAHS pg I u <2 2 =2 <=2 <2 L
1760 Moty Sari-butylethar 1634044 pg - i =1,0 =1,0 =10 =10 =10 =1,0
HBHZH'IH 71432 ug - u <1.0 <1.0 <1 0 <10 <1,0 <1.0
Taluans 108833 pg - u =1.0 =1.0 =1.0 =1.0 =1.0 =1.0
Cikrlanana 100414 g 1 u <1.0 <1.0 <110 <10 <1.0 <1.0
m- & p-¥yana 1330207 pg - u =1,0 11 =10 =10 2.3 <1, 0
- ylena 25470 ug - u =1.0 5.1 =1.0 =1.0 7.1 =1.0
1790 [Efrlana glyoal 107211 mg |- L =0.1 =0.1 =0.1 =0.1 =0.1 =0.1
1820 Fhm'nlu {satal) myg |- | < i3 < b3 < i, 03 < 0,03 < 003 < i I3
AJl bty LncherTaker D Swmen ZTA0EE0T 3 and OO0 3 Solurmn page 1
* By ek A Rt el 3 o4 3
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Causeway Geotech Lid,
& Drumahiskey Road
Balnamore, Ballymoney
Co. Antrim

BTS53 TQL

FAQ P Duniop/D O'Mahony

imChemtest

Thes rgnl Chammsiry 10 Con rowit

LABORATORY TEST REPORT

Results of analysis of 13 samples
received 27 August 2013 Report Date

01 November 2013
13-201 N&9 Listowel Bypass Road Improvement Scheme

237423
A, 0087 B85 A IO B8 ANETaT AJOETEE A, 0087 568 ANET T
BH1055 EH108 B 1 OF A B 3ED E1049 aH114d
2252013 222013 Z|rma 228203 2282013 222013
WA TER WATER WATER WATER WA TER WATER
1700 Pyrana 129000 ug b U <0.1 <0.1 <0.1 0.1 =0.1 <0.1
iBare oajarthracena 58553 pg u <0.1 <01 <01 <0.1 =0.1 <01
Chrysana 218019 pg K U <0,1 .1 .1 <01 <0.1 .1
[Barz oo fucranhana 2059932 ug - N <01 =01 =01 <01 =01 =01
Bare ok fuarantana 2070849 g b M <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Barzdalpyrens S032a pg u <0.1 <01 <01 <0.1 =0.1 <01
[Dibarzafa hlarthracena ST g u <i,1 0,1 0,1 <01 <0,1 <1
indana(1.2 3-cdjoyrena 193395 ug - u <{,1 =0, 1 =0, 1 <0,1 <0,1 =0, 1
[Barzafg h.ijparylans 191242 pg H* U <0.1 <0.1 <0.1 =0.1 =0.1 <0.1
Tota (af 16) PAHs ug u <2 <2 <2 <2 <2 <2
1760 Mathyl tart-buty mfhar 1634044 pg - M <10 <1.0 <1.0 <10 <10 <1.0
Barzana 1432 ug - u <10 =<1, 0 =<1, 0 <10 =10 =1,0
Taluans 108883 pg H* U <10 <1.0 <1.0 <1.0 <1.0 <1.0
[Eirylbanzana 100414 pg k! u <10 <1.0 <1.0 <10 <10 <.
m- & p-¥ylana 1330207 g u <10 <1,0 <1,0 <10 <10 =10
o-Xylana 25478 ug H U <10 <1.0 <1.0 <1.0 <1.0 <1.0
1790 Ermylana glyod 1072311 mg b+ | <i0.1 0.1 0.1 <01 <01 =1
1920 Phenals (lta) g b N <003 < (.03 < 0,03 < 0.03 < 0.03 < 0.03
Column page 2
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Causeway Geotech Lid,

LABORATORY TEST REPORT imChemtest

& Drumahiskey Road
Balnamone, B alymoney T righil Chmmsiry 10 Chiir resuls
Co. Antrim Results of analysis of 13 samples
BTS3 70U received 27 August 2013 Report Date
01 November 2013
FAD P Dunlop/D O'Mahony 13-201 N&S Listowel Bypass Road Improvement Scheme
237423
BH1030
Duplicate
22852013
WA TER
1700 Pyrana 129000 g H* T =0.1
|Bare ofajartFracens 58553 Hg - U <0.1
Chrysana Ha0ia pg b U <01
|Barzofb Fucmnhana 205392 ug - N <0,1
|Bare ol Puaranhana 2070489 pg +* H <0.1
Bare oajpyrena 50328 ug - u <0.1
[Dibarzafa hlarthracena AT pg b u <01
ndanc(1.2 3-cdjpyrena 193395 ug H* T <0,1
|Barzofg h ijparylana 191242 g b u <0.1
Tota (of 16) PAHs ug u <2
1TED Mathyl tart-buty mhar 1634044 ug M <10
[Barzana 71432 ug - u <10
Taluena 108883 pg b u =10
[EXFyibanzana 100414 ug - u <10
m- & p-Xylana 1330207 pg - U <10
- ylena 25478 g+ u =10
1780 |Ethylana glyod 107211 g b-* N <0.1
1820 Phenals (folal) g b-* H <003
Colurmn page 3
* A o $50 Repcr page 3003
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Appendix 7.6 Detailed Hydrogeology Impact Assessment
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Receptor

Importance of

Receptor /

Potential Impact

Magnitude of Impact

Impact Assessment

Limitations / Remarks

Surface &
Ground Water

Sensitivity
Shallow Low - Medium  Construction = Degradation of groundwater quality via Construction materials storage
groundwater Accidental spillages Moderate Adverse Slight to Moderate solution not known at this stage.
(within the Alluvial Contaminated imported fill materials M Piling methodology not known at this
Deposits and Pathways created by piling activities stage
Glacial Till) Integrity of current scheme drainage
is unknown
Low - Medium | Operation Degradation of groundwater quality via Source(s) and nature of proposed
Leaching of contaminants from Negligible/Small Imperceptible / Slight imported fill materials not known at
contaminated re-used site won Adverse this stage.
materials Imperceptible / Slight Re-use potential for any site won
Leaching of contaminants from Negligible / Small material has not been determined
imported fill materials Adverse Imperceptible / Slight Nature of concrete (and additives) to
Leaching from concrete (including be used not known at this stage.
additives) from structures and piles Negligible / Small Moderate
Accidental spillages resulting from road = Adverse
the road use during operation.
Moderate Adverse
Deeper Low - Medium  Construction = Degradation of groundwater quality via Sources and nature of materials to be
Groundwater Migration of contaminants from shallow imported to site not known at this
groundwater to the deeper aquifer via Moderate Adverse Slight to Moderate stage.
pathways created by piling activities Piling methodology not known at this
stage. Contractor’s piling risk
assessment not known at this stage.
Nature of concrete (and additives) not
known at this stage.
Low - Medium @ Operation Degradation of groundwater quality via Integrity of the existing drainage on
Migration of contaminants from shallow the scheme is not known
groundwater to the deeper aquifer via Moderate Adverse Slight to Moderate
accidental spillages resulting from the
road use during operation
Private water High Construction | Degradation of potable water quality It is not known if there is hydraulic
supplies (PWS) via Small Adverse Slight to Moderate connection between the groundwater
located between Migration of contaminants present in at the site and the offsite PWS
40m and 120m of both the shallow and deeper
the scheme groundwater to the offsite PWS.
High Operation Degradation of potable water quality It is not known if there is hydraulic
via Small Adverse Slight to Moderate connection between the groundwater
Migration of contaminants present in at the site and the offsite PWS
both the shallow and deeper
groundwater to the offsite PWS.
Surface waters High Construction = Degradation of surface water quality Construction materials storage

(including River
Feale, streams,
drainages)

via

Accidental spillages

Dewatering discharges

Sediment ingress

Migration of contaminant in shallow
groundwater to surface waters

Moderate Adverse

Slight to Moderate

solution not known at this stage.
Piling methodology not known at this
stage

Integrity of current scheme drainage
is unknown

Dewatering requirements not known
at this stage.
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Receptor

Importance of
Receptor /
Sensitivit

Phase

Potential Impact

Magnitude of Impact

Impact Assessment

Limitations / Remarks

Designated Site

Human Health

Infrastructure

High Operation Degradation of surface water quality
via Small Adverse Slight/Moderate Integrity of the existing drainage on
Accidental spillages resulting from road the scheme is not known
use during operation Negligible Imperceptible
Migration of contaminant in shallow
groundwater to surface waters

Lower Shannon High Construction = Soil and groundwater contamination at = Small Adverse Slight/Moderate Piling methodology not known at this
SAC the site via excavation activities and stage
piling for the proposed bridge structure Impact is anticipated to be temporary
during construction works.

High Operation Soil and groundwater contamination at | Negligible Imperceptible Impact is anticipated be negligible on
the site via excavation activities and completion of construction works.
piling for the proposed bridge structure

Acute Risks to High Construction  Harm to human health from soil and Negligible (based on | Imperceptible The recent ground investigation did
Construction groundwater contamination and no substantial soil or not record any contamination in soil
Workers potential ground gases via: groundwater and groundwater above assessment
Dermal contact and ingestion contamination criteria.
Contaminated imported fill materials recorded during It is not known if any significant
Inhalation of wind-blown contaminated @ recent GI) contamination will be uncovered
dust and airborne asbestos fibres (if Significant / Moderate during the construction works,
encountered) Moderate Adverse therefore extent of construction
Inhalation of ground gases and (if significant worker’s exposure cannot be
asphyxiation when working in potential | contamination is determined
confined spaces encountered during
construction including
asbestos and ground
gases)
Chronic risks to High Construction | Harm to human health from soll Negligible Imperceptible Impact is limited to the offsite users
offsite users contamination via: that will be using the road and
Inhalation of wind-blown contaminated surrounding areas during the time of
dust and airborne asbestos fibres (if construction works. Details of any
encountered) planned road closure or isolation is
not known at this stage.
Chronic Risks to High Operation Harm to human health from soil Presence of ground gases at the site
Site Users / contamination and potential ground is not known as no ground gas
Maintenance gases via: monitoring was undertaken as part of
Workers Inhalation of ground gases and Small Adverse Moderate / Slight the recent ground investigation.
asphyxiation when working in potential The nature and extent of future
confined spaces Negligible maintenance works on the scheme is
Dermal contact and ingestion Imperceptible not known at this stage
Infrastructures Degradation of structures as a result of | Small adverse Moderate / Slight Presence of ground gases at the site
including piles, High Operation aggressive ground gas conditions and | Moderate Adverse Significant / Moderate is not known as no ground gas

pipes, conduits and
culverts

accumulation of potentially explosive
ground gases within confined spaces
e.g. pipes, conduits and culverts

monitoring was undertaken as part of
the recent ground investigation.
Assessment of aggressive ground
conditions with respect to concrete
classification not undertaken as part
of this assessment (see geotechnical
assessment).
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Analyte

pH

EC Env Objective
(Surface Water Regs
2009)

Soft Water 4.5< pH <
9.0

pH

Hard Water 6.0< pH <
9.0

SWO0L1 (Feale Upstream)

7.962

SwWo2
(Islandganniv_ North)

8.431

Appendix 8.1 Baseline Water Quality Sampling Results Summary

SWO03 (Ballygrenane)

8.079

SWo4
(Feale Downstream)

8.021

SWO05
(Ballygrenane)

7.712

SWO06
(Ballygrenane)

7.892

SWO07

(Mill Stream)

8.382

SWO08

(Mill Stream)

8.275

8.0

SWO09

(Mill Stream)

8.096

8.1

SW10

(Mill Stream)

7.947

7.7

DO

mg/l

95%ile >80%
saturation lower
saturation saturation
Limit

95%ile <120%
saturation upper klimit

10.02

7.93

10.04

10.08

9.71

7.29

8.11

8.64

8.6

8.45

9.0

7.88

6.5

Conductivity

us/cm

N/A

218

656

371

187

570

423

490

481

235

477

371

481

336

Temperarure

Not greater than a
1.501C rise in ambient
temperature outside
the mixing

zone

4.1

7.0

5.5

5.6

7.2

7.5

5.0

5.6

55

6.2

Copper,
Filtered as Cu

ug/l

5 (water hardness <
100)

or

30 (water hardness <
100)

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

<9.00

Zinc , Total as
Zn

ug/l

8 (water hardness <
10 mg/l) or

50 (water hardness >
10 mg/l =100
mg/1)100pg/l
elsewhere

<18.0

<18.0

<18.0

<18.0

<18.0

<18.0

<18.0

<18.0

<18.0

<18.0

<18.0

<18.0

<18.0

22.8

<18.0

23.5

<18.0

<18.0

<18.0

<18.0

Total
Hardness as
CaCo3

mg/l

No Standard

39.2

64.7

297

258

146

100

35.3

43.5

259

220

175

109

213

93.5

202

114

200

166

195

152

Ammoniacal
Nitrogen as N

mg/l

<0.065

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27

<0.27
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EC Env Objective

(Surface Water Regs SWO1 (Feale Upstream) SW02 SWO03 (Ballygrenane) | SW04 SWO05 SWO06 SWO07 SWO08 SW09 SW10

2009) 9 P (Islandganniv_ North) (Feale Downstream) | (Ballygrenane) | (Ballygrenane) | (Mill Stream) (Mill Stream) (Mill Stream) (Mill Stream)
Nitrate as N mg/l No Standard 0.4 0.8 2 21 <0.4 0.8 0.4 0.8 1.1 1.6 <0.4 0.9 <0.4 0.7 <0.4 1.0 <0.4 1.4 0.6 1.3
Phosphate, I 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 12 | <12 | <12 | <12 | <12 | <12 | <12 |<12 |<12 |<12 |<12 |<1.2
Ortho as P mg <0.035 <L <l <L <L <1 <l <L <L <1. <1. <1. <1l. <l <l <1. <1. <1. <1. <1. <1.
Total
Suspended mg/! No Standard 2 6.00 3 4.00 3 4.00 1 10 3 8.00 |2 3.00 |1 16.0 |2 16.0 |1 6.00 |12 8
Solids
EH >C6 - C40 | ug/l No Standard <10 <10 <10 <10 <10 <10 <10 16 <10 12 <10 <10 <10 60 <10 41 <10 <10 15 20
EH >C6 - C8 ug/l No Standard <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
EH >C8 - C10 | ug/l No Standard <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
EH >C16 -
Co4 ug/l No Standard <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 25 <10 21 <10 <10 <10 <10
EH >C24 -
ca0 ug/l No Standard <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 35 <10 20 <10 <10 15 <10
EH >C10 -
c16 ug/l No Standard <10 <10 <10 <10 <10 <10 <10 16 <10 12 <10 <10 <10 <10 <10 <10 <10 <10 <10 20
BODS + ATU | mg/l <1.5mgflor<2.6 <1 23 <1 1.4 <1 23 <1 23 <1 <10 | <1 |17 <1 |31 |<«1 |22 |11 |18 |26 |32

(95%ile) mg/l

Note : In situ probe malfunction onsite
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1 Introduction

Jacobs Engineering Irefand Lid (Jacobs) has been commissioned by the Kemy
Mational Road Design Office (KWNRDO) fo produce a Detailed Flood Risk
Assessment to support the planning application for the proposed WNe9 Listowel

Bypass in County Kerry.

The flood risk to the site has been assessed in accordance with the Guidelines for
Planning Authorities 20: The Planning System for Flood Risk Management (GPA20)
which defines the requirements for flood risk assessment in Ireland. Stage 1 and 2
assessments have Deen completed. The stage 2 initial flood risk assessment
identified the need for a detailed flood risk assessment to quantify the potential level
of flood risk. Therefore, the purpose of the assessment is fo determine the risk of
flooding to the Listowel Bypass and the impact of the Listowel Bypass on flood risk
within the surrounding area. Mitigation measures will also be developed to manage
any flood risk as a result of the proposed development.

This report considers fluvial flood risk in addition to other types of flood risks such as
groundwater, surface water, sewer flooding and the failure of water management
infrastructure.

1.1  Description of the Proposed Site

Listowel is an historic market town in the south west of Ireland. The town is located
on the River Feale, a ¥5km river running north-eastwards from its source in the
Mullaghareirk Mountains, through the urban areas of Abbeyfeale and Listowel
before discharging into the Shannon Estuary close to Moneycashen.

The Ned is classified by the Mational Roads Authority (NRA) as a ‘Mational
Secondary Road', which stretches between the town of Tralee on the west coast of
Ireland and the Cily of Limerick. From Tralee, the road crosses the River Feale
approximately 700m south of Listowel town centre before running north through the
town centre; the road exits the town to the east. The road is one of the main access
routes between the east of Ireland and the south west of Ireland connecting County
Kerry to the cities of Limerick, Galway and Dubilin.

1.2  Description of the Proposed Development

Following a feasibility study commissioned by KNRDO in September 2006, it was
concluded that a proposed bypass of Listowel, titled the N&2 Listowel Bypass, would
offer significant benefits in terms of improving road safety, easing traffic congestion
and reducing travel imes.

A route selection process undertaken by KNRDO, which examined various options
and which included public consultation, identified the maost favourable route o be a
combination of Options C/D', presented in this report as the proposed development,
and generally as illustrated in Figure 1-A where it is in the vicinity of the River Feale.

! Kemy County Council (2012) NED Listowel Bypass, Route Selection Report.

1
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Proposed River
Crossing

Agure 1-A Listowal Bypass Site Location

The proposed development essentially comprises the provision of a new single
carriageway road which runs northwest, crossing both the River Feale and a
separate river, titled the Mill Stream, to the west of Listowel before turning northeast
and entering the town from the west. The bypass then merges with the John B.
Keane Road (R553), after the Clieverargh Road junction.

The proposed development includes the following works:

= The new bypass road around the west of Listowel;
« A significant embankment raising the road across the River Feale floodplain,
including the following structural features:
o A road bridge across the River Feale
o 8 new culverts for existing small watercourses
o 3 underpasses for access to agricultural land, residential dwellings
and to aid the movement of livestock
= Associated junctions and fie in improvement Works;

A site plan can be found in Appendi A.
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2 Background to the Flood Risk Assessment Process

This section provides an overview of the legislative background covering flood risk
and development control in Ireland. It is intended to provide a basic understanding
of the reasons for, and the objectives of, a Flood Risk Assessment exercise.

For full details of how flood risk is considered by Irish planning legislation, reference
should be made to Guidelines for Planning Authorities 20: The Planning System for
Flood Risk Management (GPA20).

21 The Flooding Problem

Flooding is a natural process that can happen at any time in a wide variety of
locations. Flooding can come from rivers or the sea, as well as from prolonged or
intense heavy rainfall which can cause sewer, overland flow and groundwater
flooding. The frequency, pattern and severity of flooding are likely to increase as a
result of climate change.

Flooding has significant impacts on human aclivities. People who live and work in
areas at risk from flooding have to deal with the day to day threat of risk to life,
property and belongings. Following a flood event, the clean-up and repairs to rectify
the damage can take months or years. The impact in terms of health can be
significant, even after the event. Studies have shown that the stress caused by
flooding can have serious long-term health consequences.

For business and the economy, the impacts of flooding can be far-reaching. After a
flood many businesses fail to reopen or re-locate to other areas.

Flooding to infrastructure often has an immediate risk to life. For example road
traffic accidents as a result of flooding to roads can result in death. The disruption
caused by damage to infrastructure can be extremely expensive fo rectify.
Furthermore, the incomvenience and disruption can have long-term impacts on local
communities.

In the past, poor planning decisions have increased the level of flood risk by
allowing new developments to be constructed in flood-prone areas without the
necessary mitigation and resilience measures.

The planning system plays a major role in ensuring development is promoted and
guided in 2 manner that is sustainable in economic, social, and environment terms
and at an acceptable risk from flooding. The curment guidelines for planning and
flood risk are explained below.

2.2  Guidelines for Planning Authorities 20: The Planning System and
Flood Risk Management

GPAZ20 emerged from the 2004 Report of the Flood Policy Review Group. The
report highlighted the nesd to pro-actively manage flood risk and the important role
that the planning system plays in avoiding and reducing flood risks to new
developments.
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The Key principles of flood risk management laid out in GPA20 are:

« Avoid development in areas at risk from flooding, unfess there are proven
wider sustainability grounds that justify development. Where this is the
case development must be appropriate and flood risks must be effectively
managed to reguce the level of risk.

« Adopt a Sequential Approach fo flood risk management when assessing
the locations for new development based on avoidance, reduction, and
mitigation of risk

« [ncorporate flood risk assessment into planning appication decisions and
appeals

2.3  The Sequential Approach

GPA2D Recommends that a Sequential Approach is taken for the flood risk
management for new developments. This approach is summarised in Figure 2-A.

A V 0 I D Preferably choose lower risk flood
zones for new development.
Ensure the type of development
proposed Is not espaclally vulnerable o
the adverse impacts of Tlooding.
Ensure that the development is being

Ensure fiood risk is reduced to
accaptable levels.

Cmly where Justification Test passed.
Ensure emergency planning measures
are in place

Agure 2-A Sequential Approach Principies in Flood Risk Management (GPA20 Section 3 Rgure
3.1

As shown in Figure 1-A in section 1, the proposed route of the N89 Listowel Bypass

Road Improvement Schome cuts across the Rver Feale and is potentially located in an
area of flood risk.

At this stage of the scheme development, it is noted that the horizontal alignment of the
proposed development will not vary significantly dus to unaveidable construction and
environmental related constraints and also cannot be relocatad.

With reference to Table 3.1 of the GPA20, the proposed development falls under the
following land use and type of development description:

‘Essontial infrastruciure, such as primary transport and utlliies distibution, including
electiaty generating power stations and sub-staffons, water and sewage freatment and
potential significant sources of pollution (SEVESQO sites, IPPC Sitas, stc.) in the avent of
flonding. ©
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Therefore, in accordance with GPA20, the proposed scheme is classed as a ‘Highly
Yulnerable Development’.

Table 4 below has boen extracted from GPA20 and illustrates the types of development
that are considered appropriate to each flood zone and those that are reguired to meet
tha Justification Test.

Flood Zone A Foraione B | Flood Zone C (Low
(High Probability Probability of Probability of
of Flooding) Flooding) Flooding)
Highly
Vulnerable Justification Tast Justification Test Appropriate
Development
Loss
Vulnerable Appropriato Appropriato Appropriate
Development
Water-
Compatible Appropriate Appropriate Appropriate
Development

Table 4: Matrix of vulnerabliiry versus flood zone to llustrate appropriae development and that
required to mest the Justification Test

With reference to Table 4, tha N&9 Listowel Bypass will need to meet the crteria of the
Justification Test, as it passes through Flood Zones A and it is considered a Highly
Yulnerable Development.

2.4 The Justification Test

Undar the Justification Tast, it is necassary first to demonstrate, in accordance with
GPA20, that:

“The subject lands have been zoned or otherwise designated for the particular use or
form of development in an operafive development plan, which has been adopted or
variad taking account of these guiddines.”

As stated in Section 1, the NE9 Listowel Bypass has been identified as a national
strategic road investment under national policy and is covered undar the following
deovelopment plans within County Kerry:

Kermv County Development Plan, 2009 — 2015
This Plan sets out the following national road policy objectives:

* Objective INF 8-15: “Construct new National Roads along RHoute Options lisfed
in Table 8.57

+ Objective INF 8-18: “Prohibit developmeant on lands which will be needed for the
construction of the Route Options listed in Table 8.5 and'or identified an Maps
82-8.10"

It is noted that Table 8.5 of the Plan specifically refers to the N&3 Listoweal Bypass.

This Plan sets out the following road policy objectives:

« Ohjective MAC 32: “Reserve Land for and co-operate with Kery County
Council and the NRA in order to provide the Listowsl N63 Bypass and to

]
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protect the Route Option Comidor for the Bypass from further development
prior fo the estabishment of a final route”.

Therefore, referring to these plans, it has been demonstrated that the lands necessary
to construct the proposed development have been designated’zoned accordingly in the
applicable Developmant Plans.

Further to demonstrating that the development is for strategic reasons, it is then
necessary as part of the Justification Test that the flood risk assessment considers the
mitigation measuras and demonstrates that:

* ‘The dovelopment proposed will not increase flood risk elsewhere and, if
practicable, will reduce overall flood risk”

* ‘The development proposal includes measures tfo minimise flood risk fo
people, property, the economy and the emvironment as far as reasonably
practicabla”

* “The development proposed incudes measuras to snsure that residual risks to
the area and'or development can be managed fo an acceptable level as
regards the adequacy of existing flood protection measuras or the design,
implementation and funding of any fuiure flood risk management measures and
provisions for emergency services access.”

Consequently, it is necessary to consider the risk of flooding to the proposed
development, the risk that the development will increase risk elsewhere and provide
mitigation of these risks as appropriate.

2.5 Assessing Flood Risk

GPA20 outlines the key principles that should be used to assess flood risk to
proposed development sites.

It is recommended that a staged approach to flood risk assessment should be used:

« Stage 1 Rood Risk Identification — fo identfy any flood risks that may
warrant further investigation

« Stage 2 Initial Flood Risk Assessment — fo confirm sources of flooding, fo
appraise the availability of existing information and fo assess the potential for
mifigation measures

+ Stage 3 Detailed Flood Risk Assessment — fo allow design of the
proposed development and assess the effectiveness of proposed mitigation
measLUres.

2.6 Purpose of this Assessment

This FRA has been prepared to ensure that the proposed Ne9 Listowel Bypass
meets the requirements of GPAZ0.

As previously stated, stage 1 and 2 flood risk assessments have been completed.
The stage 2 initial flood risk assessment identified the need for a detailed flood risk
assessment to gquantify the potential level of flood risk.

This report represents a Stage 3 Detailed Flood Risk Assessment (see Section 2.5)
and provides an ovendiew of the potential flood risks to the proposed site and

assesses the potential impact of the proposed development under consideration. It
also proposes mitigation principles that should be considered as part of the design.
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It pravides an overview of the potential flood risks to the proposed site and assesses .
the potential impact of the proposed development. These impacts, where 3 Assessment of Flood Risk to the Proposed Development
appropriate, have been quantified through the construction of a detailed hydraulic

flood model.

During the Stage 2 initial flood risk assessment of the Meg Listowel Bypass, it was
identified that some elements of the proposed development could be at risk of
flooding from a range of different sources.

In this section the fiood risks to the proposed development are identified and
discussed.

3.1 Potential Sources of Flooding

There are several potential sources of flooding to the proposed development, these
are listed below:

Coastal — flooding from the sea;

Fluvial — flooding from rivers and watercourses;

Estuarine - flooding from a combination of fluvial and coastal sources;

Owverland Flow — flooding that is caused by runoff during extrems rainfall

events;

« Artificial Drainage Systems - flooding that cccurs as a result of
surcharging or blockage of the drainage networks,; and

* Groundwater — flooding when water normally stored below the ground rises

above surface level or info below ground spaces (such as basements).

3.2  Flood Risk from Coastal Sources

Coastal flooding is caused by higher sea levels than normal, resufiing in the sea
overflowing onto the land. Coastal flooding is influenced by three main factors which
often work in combination. These are:

= High Tide Levels —cause by normal, and predictable, astronomical factors;

« Storm Surges —where sea levels are artificially raised by areas of low
baromefric pressure such as depression weather systems,; and

« Wave Action — this is dependent onwind speed and direction, as well as
local topography and exposure.

The town of Listowel is situated approximately 25m above sea level and is located
10km from the Sharon Estuary. As such, the risk of flooding from coastal sources is
considered to be negligible and has not been assessed.

3.3 Flood Risk from Fluvial Sources

Fluvial flooding refers to flooding from rivers, streams and other inland
watercourses. Fluvial flooding is usually caused by prolonged or intense rainfall,
generating high rates of runoff which overwhelm the capacity of the river or channel.

There is a high presence of watercourses within the study area. These are shown in
Figure 3-A. The largest of these being the River Feale.

The Mill Stream, a smaller watercourss, represents a fributary of the River Feale
and orginates within an area of agricultural land to the west of Listowel. This
watercourse comprises two small channels, Mill Stream East and Mill Stream West,
which comverge within a small section of cubvert to form the Mill Stream

7 a
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Watercourse. The watercourse travels west for 1.3km before discharging into the
River Feale, refer to Figure 3-A. To the south of where the proposed development
crosses the River Feale, the proposed development also crosses two small
unnamed watercourses.

Fluvial flood risk is assessed using the Office of Public Works (OPW) National Flood
Maps, although, a review of this dataset suggests that there is no mapping available
for the area surrounding the development site. However, a proportion of the site is
situated within an area classified as ‘Benefitting Land’” which is considered to be
prone to flooding and is characterised by poor drainage, refer to Figure 3-B.

Figure 3-A Watercourses within the study area.

The proposed development will involve the construction of a new section of
carriageway across the River Feale floodplain and will also involve crossing various
smaller watercourses.

In order to assess the risk, detailed flood modeliing has been undertaken to evaluate
the impact of the River Feale and smaller watercourses on the proposed
development.

The two unnamed watercourses to the south of the River Feale were not modelled.
The flood risk from these watercourses is considered to be small in relation to that
from the Mill stream and the River Feale. These watercourses are land drains and
will have culverts designed so that the passage of flow will not be impeded.

The resuits of the modelling” indicate the proposed development cuts through Flood
zone A®, see Appendix C Figure C1-1, in certain locations. These locations can be
described as Areas 1, 2 and 4, see Appendix C Figure C1-1.

% Technical details of the modelling approach taken can be found in the Modelling Report in
Appendix B.
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In Area 1 and 2, the levels of the proposed development are dictated by an existing
raised embankment on the south bank of the River Feale. Due to the required height
of the road in this area the risk of flooding to the proposed development in the area
is low.

In Area 4, North of the River Feale crossing, there is a risk of flooding to the
proposed development from a fluvial source. Mitigation will be required to ensure the
level of the proposed development is higher than the predicted water levels at this

point.

The results of the modelling indicate that the proposed development has moderate
risk of flooding from a fluvial source.

Agure 3-8 Benefiting lands within the study area.

3 Flood Zone A is defined as where the probability of flooding from rivers is highest (greater
than 19 or 1in 100)
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3.4 Flood Risk from Estuarial Flooding

As previously noted, the site is located approximately 10km from the Shannon
estuary. Therefore the risk from estuarine flooding is negligible and has not been
assessed.

3.5 Flood Risk from Overland Flow

Overland flow is defined as water flowing over the ground that has yet to enter a
drainage channel or similar. It usually occurs as a result of an intense period of
rainfall, which exceeds the infiltration capacity of the ground.

Typically, overland flow occurs on sloping land where the ground surface is
relatively impermeable as a result of either natural conditions such as soil type or
geology, or as a result of development which places a large area of impervious
material over the ground surface (i.e. paving or roads).

In relation to new carriageway sections, there are limited areas adjacent to the
proposed development which are hard standing and of low permeability. The
majority of the lands adjacent to the proposed development are agricultural.

The topography as features on OS and topographic mapping suggests the surface
water catchment is moderately sloping and the site is located at the bottom of the
River Feale Valley, see Figure 3-C. As such, the area could potentially be affected
by high velocity surface water flows which could result in the rapid inundation of the
site.

Due to the topography of the surrounding area and the ability of the catchment to
generate surface water flows, the site is considered to be at moderate risk of
flooding from overland flow and mitigation will be required. This will be outiined in
Section 5.3.

Figure 3-C Topography within the study area.

1"
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3.6 Flood Risk from Artificial Drainage Systems

Water containment infrastructure such as canals or land drainage ditches can pose
a risk of flooding, particularly where the infrastructure is at the same level or higher
than the site. Flooding caused by the failure of infrastructure can occur with little or
no warning.

3.6.1 Reservoir Failure

Reservoir failure is particularly dangerous as it causes the release of large volumes
of water at high velocity, which can result in severely deep and widespread flooding.
A review of OS Mapping suggests that the nearest reservoir is situated
approximately 67km from the site on the River Shannon. In the event of breach or
failure of the reservoir, flow is likely to be channelled along the watercourse and into
the Shannon Estuary.

Additionally, reservoir inspection and design procedures are rigorous, such that the
risk of failure is extremely low.

The site is considered to be at low risk from reservoir flooding should this ever occur
and no mitigation is necessary.

3.6.2 Flood Risk from Drainage Infrastructure

The existing road network and urban development on the proposed site is served by
surface water drainage systems. Should these systems block, or the capacity of
these systems be exceeded during a rainfall event, flooding of the carriageway and
surrounding areas could potentially occur.

As mentioned in Section 3.5 the surrounding topography could potentially channel
overland flow towards the site from the northeast. However, it is unlikely that
significant amounts of debris would be transported onto the carriageway by these
flows, blocking the drainage network. Additionally, these drainage systems are
maintained by Kerry County Council in order to ensure that they remain fully
operational and free of blockages.

The risk of flooding from drainage infrastructure is therefore considered to be low
and no mitigation is required.

3.7 Flood Risk from Groundwater

Groundwater flooding occurs where groundwater levels rise above the ground
surface. Flooding can occur where local geology is dominated by permeable rocks,
there is a high water table and the land is low lying relative to its surroundings.

In accordance with The Geological Survey of Ireland (GSI) Groundwater Aquifer
Map, the proposed development is situated above three different aquifers. The
majority of the site is situated above a regionally important karstified aquifer, with the
remainder situated above a locally important aquifer and a poor aquifer.

Furthermore the proposed new road will cross low lying River Feale
floodplain; therefore there is the potential for high groundwater tables within the
area.



JACOBS

Due to the low-lying nature of the proposed development site there is a potential for
prolonged rainfall to raise the groundwater level within the aguifer and the overlying
superficial deposits above ground level, resulting in flooding.

However, the majority of the proposed development, particularly through the River
Feale floodplain, is to be raised above the existing ground level and constructed on
embankments. The road will not be lowered below the cument ground elevation
amywhere along its length. The proposed raised road surface profile ensures that
any potential groundwater flooding issues will not significantly affect the
development.

Therefore the risk to the proposed development from groundwater flooding is
considered to be low and no mitigation is required.

3.8  Summary of Flood Risks to the Proposed Development

Summary of Risk to
Flood Risk the Development

Site

The site is situated
appraximately 10km from
the coast

Coastal Low

Certain secfions of the *
proposed development will
Fluvial Moderate be a risk of flooding from
the 0.719% AEP flood event
and mitigation is required

The proposed development
is sifuafed approximately
10km from the Shannon X
Estuary and is therefore not
consigderad

Estuarial Low

The proposed development
will be at some risk from of
Overland Flow Moderate flooding from overland flow v
and drainage systems will
be required as mifgation

Highway Drainage Systems
are managed by the Kerry
County Council and the risk X
of Blockage is considered to
be low

Land Drainage
Infrastructure Low

New sections of
carriageway are sifuafed
above the extent of
groundwater flooding and X
the highway is assumed to
have adequate drainage
systems

Groundwater Low

Tatie 3-A4 Summary of Flood Risks to the Proposed Development Site
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Flood Risk from the Proposed Development

Whilst the development site can be at risk from flooding, it is also possible for
development to cause changes to wider flooding patterns and mechanisms, which
can result in an increase in the risk of flooding in other areas. This section examines
the potential impacts the proposed bypass has in other areas.

41  Impacts on Coastal and Estuarial Flooding

As previously mentioned in Section 1.1 the proposed development is located
approximately 10km from the Shannon Estuary and thersfore the proposed
development is unlikely o affect the risk of coastal or estuarial flooding elsewhere.

Therefore the impact from the proposed development on estuarial and coastal
flooding is considered to be low.

4.2  Impacts on Fluvial Flooding

The development may increase the risk of flooding within the surrounding area
throwgh several mechanisms:

« Loss of floodplain — by the construction of embankments in areas at risk of
flzoding thereby reducing the volume of storage available

+ Altered flow dynamics — through removal and replacement of channels and
culverts

+ |ncreased surface water discharge — as a result of additional surface water
discharge from the new sections of highway which increase the total area of
impermeable surfaces

The impacts of these mechanisms have been investigated in more detail and the
findings are discussed below.

4.21 Results from Hydraulic Model

The results of the hydraulic model are displayed in Appendic C1; Figure Ci-1
displays the existing flood risk while Figure C1-2 displays the post proposed
development scenario. For comparison, a number of areas have been highlighted
on the maps in Appendix C1 (Areas 1-4). The flood levels shown overleaf indicate
the peak flood levels, derived from the hydraulic modeliing for the 1% plus climate
change Annual Exceedance Probability (AEF) event.
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1% AEP + CC Flood Lavel {m)

Ground
Leval {(m —
(mj Map 1 - Existing sevelopment
(difference)

1A 9.80 10.32 +0.97
Area 1 1B 10.72 10.72 +0.57

1C 9.14 10.13 -0.19

24 a.81 9.58 -0

2B 8.50 9.88 -0.99
Arga 2

2C 9.70 10.04 +0.42

2D 9.62 994 +0.15

3A 10.22 1099 +0.1
Area 3

ae 10,63 1098 +0.18

44 9.58 9.85 +0.58
Arga 4

4B 9.41 967 -0.07

Tabie 4-A Flood Depths at Locations Shown on Maps 1 & 2

The existing flow paths of the floodplain will be altered by the construction of the
proposed development. Generally, the raised carriageway of the road passes
through areas of flood risk. This will remove a potential flow path and lead to loss of
floodplain storage.

In Area 1, the flood depth is increased by 970mm from the existing scenario to the
east of the proposed development at Point 1A. Flood waters are restrained in this
area by the proposed development and to the west of the proposed development
the flood depth is lower than the existing scenario.

Figure C1-1 and C1-2 show that the introduction of the proposed development
provides a barrier to the flow of flood waters, which increases the flood depth at the
Morth of Area 2, points 2C and 2D, by 420mm and 150mm respectively and reduces
the flood depth at the South of Area 2, points 2A and 2B, by 10mm and 990mm
respectively.

Once again in Area 3, the proposed development provides a barrier to flood flow. In
this area, the capacity of the Mill stream is exceeded and there is “backing up” at an
existing sfructure.

Figure C1-1 and C1-2 indicates for Area 4 that the proposed development is acting
as a barrier to flood flow in this location, which causes an increase in flood depth
and extent to the properties directly to the South of the proposed development at
point 4A.

Without mitigation the potential impacts identified through hydraulic modelling are
significant. The hydraulic modelling process has indicated that construction of the

15
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proposed development without any mitigation would lead to an increase of flood
depth and extent to a number of properties.

Therefore, the risk of fluvial flooding to other areas as a result of the development is
considered to be high and mitigation is required, refer to Section 5.1.

4.3 Impact on Overland Flow

Mew development can increase surface water generation within a particular area
and alter existing flow-paths and drainage routes, potentially causing overland flow
to flood areas that are not currently susceptible to flooding.

It is anticipated that the bypass road is likely to increase the volume of surface water
runoff due to the creation of new impermeable surfaces. Additionally, following a
review of the topography, the highway could potentially channel surface water flows
towards residential areas situated either side of the carriageway.

Therefore the impact from the proposed development on overland flows is likely fo
be moderate and mitigation is required, refer to Section 5.1.

4.4 Flooding from Artificial Drainage Systems

Additional development on the site will increase the number of artificial drainage
systems in operation. This could potentially increase the risk of flooding as a result
of the failure of one of these systems.

The systems have been designed to HD 33/06 and will have trash screens where
required and will be maintained by the local authority. Therefore flood risk from
artificial drainage systems to the area from the proposed development is considered
low.

4.5 Impact on Groundwater

Although parts of the proposed site are at risk of groundwater flooding, it is unlikely
that the proposed development on this site would significantly impact on the risk of
groundwater flooding from groundwater in other areas.

The majority of the proposed development will be elevated above ground level by an
embankment that varies in height along the proposed development. Additionally,
minor surface works do not significantly impact on groundwater aquifers and the
proposed site does not involve significant excavations or large areas where below
ground works are proposed.

It is considered that the potential for the proposed development to impact on
groundwater flooding is considered to be low and flood risk from ground water
sources from the development is considerad to be low and no mitigation is required.
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Flood Risk

Coastal

Summary of Risk
from the
Development Site

Low

4.6 Summary of flood risk from the proposed development

The site is sifuated
approximately 10km from
the coast

Mitigation

Required

Fluvial

Medium

Floodplain storage has
been lost and a barrier to
the flow of flood waters has
been created. Thereis also
increase in flood depth and
extent to flooded properties

Estuarial

Low

The proposed development
is sifuated approximately
10km from the Shannon
Estuary and is therefore not
considered

Overland Flow

Low

Highway Drainage Systems
are assumed fo be
adequate to manage
flooding from overand flow

Land Drainage
Infrastructure

Low

Highway Drainage Systems
are managed by the NRA
and the risk of blockage is
considered to be low

Groundwater

Low

New sections of
carrniageway are situated
above the extent of
groundwater flooding and
the highway is assumed to
have adequate drainage
systems

Table 4-B Summary of flood risk from the proposed development
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5 Mitigation Measures

The analysis of flood risk to and from the proposed development has indicated that
mitigation is required to reduce the risk from fluvial flow and overland flow from the
proposed development and to reduce the risk of floeding to the proposed works from
overland flow.

5.1 Mitigation of flood risk from fluvial sources to the proposed
development

As discussed in Section 3.3, the proposed development cuts through 3 areas of
flood risk. Due to the required elevation of the road the proposed development is not
at risk of fluvial flooding in Areas 1 and 2. However, in Area 4 North of the River
Feale crossing there is a risk of flooding to the proposed development from a fluvial
source.

In providing mitigation measures in Area 4 to alleviate flood risk in the area from the
proposed development, 6 No. 900mm diameter flood relief culverts will be provided,
see Section 5.2 below. To allow for the flood relief culverts under the proposed
development the road surface will be raised above the floodplain. This brings the
level of the proposed development above the predicted water levels at this point.
Therefore the risk of fluvial flooding to the proposed development at this point is low
and no further mitigation measures are required.

5.2 Mitigation of flood risk from fluvial sources from the proposed
development

As discussed in Section 4.2.1, the existing flow paths of the floodplain will be altered
by the construction of the proposed development. The raised carriageway of the
road passes through areas of flood risk and this will remove a potential flow path
and lead to loss of floodplain storage.

The mitigation measures include the addition of a series of flood relief culverts as
part of the proposed development. The flood relief culverts remove the barrier of the
proposed development to the flow of flood waters. Additionally, localised profiling of
the Mill Stream has been prescribed.

A location plan of the proposed mitigation measures are shown in Appendix C2
Figure C2-1. This figure also illustrates any areas of increased flood risk from the
proposed development with mitigation measures in place.

In general the increase in predicted water levels, with the mitigation measures in
place, range from 10mm to 500mm. The areas where there is an increase in
predicted flood levels are also at risk of flooding in the existing scenario and no
properties are affected.

5.21 Loss of floodplain and altered flow dynamics mitigation

The 1% AEP plus climate change event has been used for comparison purposes. In
Area 1, the following flood mitigation measures are implemented:

e 10 No. 900mm diameter flood relief culverts;
¢« 4 No. 2100mm diameter flood relief culverts.

i8
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The flood relief culverts allow a flow path for flood water from the East of the
proposed development to the West of the proposed development. With these
mitigations measures in place, the predicted flood depth to the West of the proposed
development remains at the same level as in the existing scenario, at point 1C, and
the predicted flood depth to the East of the proposed development will marginally
increase by 130mm.

In Area 2, the following flood mitigation measures are implemented:

¢« 3 No. 900mm diameter flood relief culverts;
¢« 5 No. 2100mm diameter flood relief culverts.

Following the introduction of the culverts in Area 2, there is no increase in flood
levels at points 2A and 2B in comparison to the existing risk. Point 2C shows that
the existing flood depth increased by approximately 40mm from a depth of
approximately 340mm in the existing scenario. The property at point 20D shows no
increase in flood level.

The following flood relief measure is implemented in Area 3:

« Local re-profiling of the Mill Stream embankments for approximately 2m
directly to the East of the existing bridge at this location.

The results at points 3A and 3B show that the flood level is not increased from the
existing scenario when the mitigation measures are introduced. It should be noted
that the Mill Stream is currently maintained by the OPW. As part of the flood
mitigation measures, the local re-profiling of the Mill Stream embankments will also
need to be maintained.

In Area 4, the following flood mitigation measures are implemented:

+« 5 No. 900mm diameter flood relief culverts
+ |ntroduction of a land drain

The results at point 4A and 4B indicate that the flood levels are decreased from the
existing scenario following the implementation of the above mitigation.
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5.2.2 Summary of Mitigation modelling results

In Appendix C2, the details and results of the mitigation measures are displayed.
Figure C2-1 depicts the changes in flooding after the mitigation measures have
been implemented. The existing and post proposed development flood levels are
also shown in Table 5-A below for comparison (Figure C1-1 and Figure C1-2
respectively). All comparisons have been made using the 1% plus climate change
AEP event.

Flood Level {m)
Figure C1-2 Risk Figure C2-1 Risk
from proposad e ——————
Figure C1-1 development dovelopment with
Existing without Mitiqation
Situation (m) Mitigation ( “g;m n
(difference in metres)
metres)

14 9.80 10.32 +0.97 +0.13
Aroa 1 1B 1072 10.72 +057 a

1C 9.14 10.13 -0.19 0

28 8.81 9.88 -0.01 0

2B 8.50 9.88 -0.99 -0.02
Area 2

2c 970 10.04 +0.42 +0.04

2D 9.63 9.94 +0.15 0

A 1022 10.99 +0.1 0
Area 3

B 1063 10.98 +0.18 -0.02

48 958 9.85 +0.58 -0.05
Area 4

4B 9.41 9.67 -0.07 -0.02

Table 5-A: Flood Depths at Locations Shown on Figures C1-1,C1-2 and C2-1

The results of the modelling show, that following the provision of these mitigation
measures, there is no increase in flood risk to receptors in the area. Although there
is an increase in flood levels in some areas, due to the minimal nature of this
increase it does not represent a significant increase in flood risk and there is no
increase in the flood extent.

As the mitigation measures described above reduce the level of flood risk to an
acceptable level no additional storage has been provided to compensate for the loss
of floodplain storage from the proposed the development.
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5.3 Mitigation of overland flow flood risk from, and to, the proposed
development

As discussed in Section 3.5 due to the steep topography of the surrounding area
and the ability of the catchment to generate surface water flows, the site is
considered to be at moderate risk of flooding from overland flow.

As part of the proposed development, drainage systems will be provided. The
highway drainage systems will be designed to HD 33/06 — Surface and Sub-surface
Drainage Systems for Highways. Therefore any increase in surface water volumes
resulting from the proposed development will be captured by the upgraded highway
drainage systems. The systems will be managed and maintained by Kerry County
Council.

With the drainage systems in place as a mitigation measure to overland flow, flow
risk both to the development and from the development from overland flow will be
reduced to low.

5.4 Summary of Flood Risk following Mitigation

Following mitigation, the risk of flooding from fluvial or overland flow is considered to
be low. There is no increase in flood risk to receptors in the area.

21
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6 Summary and Conclusions

6.1 Summary of Flood Risk

The assessment has found that the flood risk to the proposed development is low
from all potential sources apart from fluvial and overland flow sources. Similarly risk
from the proposed development from all potential sources, apart from fluvial and
overland flow sources, was found to be low.

Detailed hydraulic modelling has been undertaken to assess the risk from fluvial
sources. The existing flood risk has been assessed and compared to the effect of
the construction of the proposed development. The proposed development built
without mitigation has a significant effect on flooding in the area. The raised
carriageway of the proposed development blocks floodwater flow across the existing
floodplain and the construction of the proposed development will also lead to the
loss of floodplain storage.

The mitigation described in the previous section reduces the level of flood risk to
low. A series of culverts have been included to maintain the existing flow paths of
flood waters. A land drain has also been introduced, along with localised re-profiling
of the Mill stream. The predicted flood risk from fluvial sources to any receptors in
the area has been completely removed by these mitigation measures. Although
there is an increase in flood levels from fluvial flood sources in some areas, the level
of this increase is negligible.

Road drainage has been provided along the proposed development to mitigate the
potential flood risk from overland sources to and from the proposed development.

As the mitigation provided reduces the flood risk to acceptable levels the
development meets the requirement of the Justification test for GPAZ20.

6.2 Conclusion

This report provides a detailed assessment of the flood risk issues that could affect
the proposed development. The assessment has included investigations into the
potential flood risks that could affect development on the site and also what impacts
the development could have on the flood risk in the surrounding area. It was found
that a number of mitigation measures are successful in reducing the overall risk to
low.

In conclusion, the proposed N69 Listowel bypass is at low risk of flooding and will
not significantly increase the risk of flooding elsewhera.
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Appendix A Detalled Site Plan
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N69 Listowel Bypass
Hydraulic Modelling Report

August 2014
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1 Introduction 1 1.1 Background and Objectives of the Hydraulic Modelling
1.1 Background and Objectives of the Hydraulic Modelling 1 A hydraulic modelling exercise has been undertaken to support the Detailed Stage
1.2 Software used and Modelling Approach 1 3 Flood Risk Assessment (FRA) for the N69 Listowel Bypass.The requirement for a
Modelled detailed Stage 3 FRA, including hydraulic medelling, was identified in the ‘Initial
1.3 cdelled area 3 Assessment of Flood Risk’ (Stages 1 & 2) FRA'.
2 Model Construction and Schematisation 4
21 Data Collection 4 As part of the Stages 1 and 2 FRA and in accordance with the Office of Public
: Works (OPW) Guidelines for Planning Authorities (GPA) MNo. 20, it was determined
2.2 Hydrology 4 that the proposed development, which comprises a bridge and associated
. I embankments, is within areas of medium to high probability of river/fluvial flooding
23 Hydraulic Model Schematisation 5 and is considered a Highly Vulnerable Development. Therefore, the development
2.3.1 River Channel Schematisation (1D ISIS model) 5 will be required to meet the Justification Test. As part of the Justification Test, it is
. _— necessary to assess the potential level of flood risk to the proposed development as
23.2  Floodplain Schematisation (2D TUFLOW model) 6 well as the impact of the proposed development on the site and elsewhere. A site
2.3.2.1 Linking 1D and 2D elements 6 specific hydraulic model has been developed for this purpose. In addition, the model
23929 Grid 6 has been used to develop mitigation measures and assess residual risks.
2.3.2.3 Breaklines 7 This hydraulic modelling report discusses the hydraulic modelling methodology,
; ; assumptions and associated data used to develop the hydraulic model used in the
2.3.24 1D Elements in the floodplain 7 Stage 3 FRA study. The report presents model results in terms of water levels, flows
2.3.3 Proposed Development model 7 and flood extents and provides details on the flood alleviation options considered.
2.3.4  Hydraulic Friction 7 .
, 1.2 Software used and Modelling Approach
2.3.5 Hydrological Inflows ]
L The hydraulic model developed for this study was constructed using the ISIS-
2.36  Downstream Conditions 8 TUFLOW link based on the combination of the one dimensional (1D) river modelling
3 Model Performance and Sensitivity Analysis 10 package ISISv3.6 and the two dimensional (2D) modelling software TUFLOW
(version 2012-05-AE-iDP-w32).
3.1 Model Performance 10
e . The methodology adopted for the hydraulic modelling of the river system is based
3.2 Sensitivity Analysis 10 on the approaches described by the TUFLOW modelling manual. The user sets up
4 Key Model Assumptions and Limitations 14 a model as a combination of 1D network domain representing the river channel,
5 Model results (Existing situation) 15 dynamically linked to a 2D TUFLOW domain representing the adjacent floodplain,
using the hydrodynamic programme to form one model.
5.1 Model runs and outputs 15 The 1D and 2D domains can be linked by three separate methods which are as
5.2 Flood mechanisms in existing scenario 15 follows:
6 Mitigation modelling 18 + Heplace part of a 1D model by nesting a 2D domain inside a broader scale
6.1 Proposed Development 18 1D model;
6.1.1 Flood mechanisms -proposed development (no mitigation) 18 * Insert 1D networks underneath a 2D domain or through an embankment;
6.2 Mitigation measures schematisation 19 * Heplace or carve a 1D channel through a 2D domain.
6.2.1  Flood mechanisms - proposed development (with mitigation) 19 The latter option was the methodology adopted in this study.
7 Conclusion 23 A 1D ISIS model of the river channels was “carved” through the 2D TUFLOW model
of the floodplain as schematised in Figure 1.1.

" N&9 Listowel Bypass FRA Initial Assessment of Flood Risk, Jacobs, April 2013



Figure 1.1: Modelling a river channel in one dimension and the floodplain in two
dimensions (TUFLOW Manual, 2010)

The 2D domain was based on a regular grid comprising individual 5m x 5m square
cells. Each cell was given characteristics relating to the topography such as ground
elevation, bed resistance value and initial water level.

On either side of the modelled watercourse boundary lines were digitised along the
bank crests to select 2D open flow boundary cells representing the dynamic links
between the 1D network and the 2D TUFLOW domain. 2D cells falling within the 1D
network domain are simply ignored by the model and considered as inactive.

At each 1D ISIS model node, the corresponding river cross sections was trimmed at
bank top level to exactly match the 2D domain topography informed by the bank top
survey information or failing that LIDAR data. The 1D model nodes were then
connected to the 10/2D boundary cells as shown on Figure 1.2. These allowed
flood water to spill to and from the 2D domain when the calculated water level
exceeded the banks crest elevation.

Overland flow in the 2D domain was modelled by a set of rules that determine when
the grid cells may be wet or dry, which in turn is defined by the layout of the model
topography ( also named “Digital Terrain Model (DTM)”) across the floodplain.
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Figure 1.2: 1D/2D linking mechanism (TUFLOW Manual, 2010)

1.3  Modelled area

The exients of the hydraulic model are shown in the model schematisation Figure
2.1. It includes the following watercourses:

* Approximately 7km of the River Feale, from 1.8km upstream of the existing
Listowel Bridge to downstream of the Kerry County Council Water
Abstraction Point.

« Mill Stream, small right-bank tributary of the Feale (3.2km long for the East
branch and 0.2km long for West branch).



2 Model Construction and Schematisation

2.1 Data Collection

The datasets used to construct the hydraulic model of the Listowel area are
summarised in Table 2.1.

Table 2.1: Datasets used to build the hydraulic model

Data Description Source

Light Detecting And Hanging (LIDAR) digital terrain
Filtered LIDAR models at 2m resolution. The datasets were used to oSi
inform the hydraulic model with ground elevation
information (see Section 2.3.2).

Ordnance Survey Ireland Maps (NTF Vector maps,
5k, 25k and 50k) were used for background

OS Map mapping as well as to inform the hydraulic model OSi
with landuse type and spatial distribution (see
Section 2.3.2).

Cross-section profiles of River Feale and structures
provided by the OPW (28.09.2012).

lﬁﬁ?ggﬂc Cross-section profiles of Mill stream and structures, SEE% Kerry
provided by Kerry NRDO (29/05/2013). See Section
2.3.1).
Bank top survey was conducted along key
Bank top survey (defended) sections of the River Feals. OPW
(19/10/2012)
Proposed
Development Drawings of the proposed development design Jacobs
design

2.2  Hydrology

To support the development of the hydraulic model, a hydrological assessment of
the Feale River and Mill Stream was carried out using FSU technigues. The
hydrological analysis provided inflow hydrographs to the hydraulic model for: 50%
(Qmed, median of annual maximum flood), 1% and 1% plus Climate Ghange2
Annual Exceedence Probabilities (AEP) design flood events at pre-determined
inflow locations shownin the model schematisation Figure 2.1.

A summary of the peak flows associated with each inflow hydrograph is presented
in Table 2.2.

2 A 20% increase on flow was adopted as Climate Change allowance
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Table 2.2 Peak flows of each hydrological inflow to the model
50% AEP

12:AEP 1% AEP + Climate

Nodes Qmed (m?/s) Change (m¥s)

(m?s)

Feale, F1 369 815 a7
Listowel Trib 2.0 4.3 5.2
Mill_Trib_West 2.3 5.1 6.2
[Mill_Trib_East 0.9 2.1 2.5
Mill_Crossing 0.2 0.4 0.4
Mill DS 0.2 0.4 0.5

2.3 Hydraulic Model Schematisation

As previously discussed, the hydraulic model consists of two interlinked models:
¢ An SIS one dimensional model representing the in-bank channels;
e A TUFLOW two dimensional grid-based model representing the adjacent
floodplain {Out of bank model).

2.3.1 River Channel Schematisation (1D ISIS model)

The 15IS one dimensional model was constructed using the river cross-section and
hydraulic structure survey data detailed in Table 2.1.

There are a total of 14 hydraulic structures across the Feale River and Mill Stream
that were included in the hydraulic model. Table 2.3 below details these structures
and how they were represented within the 1515 model.

Table 2.3: Hydraulic structures included in the model

Model Reach Name of Structure ISIS Node ISIS Unit

Arch Bridge unit. A spill

Listowel Bridge unit is attached to the

(Bridge Rd) 03FEL01331 structure to allow
overtopping.
USEPR Bridge unit. A spill
Bridge (near Listowel 03EEL00108 unit is attached to the
Castle) structure to allow
Feale overtopping.
USEPR Bridge unit. A spill
Bridge (Racecourse 02FEL04331 unit is attached to the

structure to allow
overtopping.

Weir (Kemy County
Council Water 02FELO1280 Broad Crested Weir unit.
Abstraction Point)

Baox Cubvert. Spill to allow

. overtopping is
Bridge (off R553) 02MILO1414 represented in the 2D
maodsl.
) Baox Culvert. Spill to allow
Ml Bridge (R553) 02MIL01326 reprﬁiiﬁfﬁfmgm'i 0
model.
Sprung Arch Gulvert. Spill
Bridge (R553) 02MIL01313 to allow overtopping is

represented in the 20

5



Model Reach MName of Structure ISIS Node ISIS Unit
model.

Arch Bridge unit. A spill |
unit is attached to the
structure to allow
overtopping. ]
Arch Bridge unit. A spill
unit is attached to the

Bridge (old railway) 02MILo0628

Bridge (Greenville

Road) 02MIL00113 structure to allow
overtopping.
Chbstruction by a 0.6m Orifice and spill unit to
diameter crossing pipe 02MIL00109 allow overtopping.
Circular Culvert G:?::ﬁiﬂgﬂ;;gﬁ;g'"
brg:gf]tlaﬂfnrmllrltlr;:::nj O2MILO00S0" | represented n the 2D
model. ]
_ Arch Bridge unit. A spill
Bridge (Kilcrean 01MILD1110 unit is attached to the
House) structure to allow

overtopping.

Arch Bridge unit. A spill
unit is attached to the
structure to allow
overtopping.

Bridge (unnamed rd) o1MILooSas

Double Flapped
Circular Cubvert (92m
upstream of junction

Orifice unit with flap

01MILooOS2 option.

with River Feale)

2.3.2 Floodplain Schematisation (2D TUFLOW model)

2.3.2.1 Linking 1D and 2D elements

The boundary linking the 1D model to the 2D domain was digitised using bank top
survey, where available, and LiDAR. The 10/2D boundary is represenied by the
bank top line in the model schematisation, Figure 2.1.

Due to an issue with model stability the downstream extent of the Mill Stream, at its
confluence with the River Feale, has been modelled in 2D.

23.22 Grid

The 2D model is based on a grid comprising individual cells of 5m size. Each cell
was given characteristics relating to the topography such as ground elevation using
LiDAR data (2m horizontal resolution) and bed resistance value (hydraulic friction).

This allowed for adequate representation of features in the floodplain such as roads
and buildings, while not becoming computationally cumbersome considering the
size of the study area.

The maximum area covered by the 2D model is shown in Figure 2.2 and covers an
area of approximately 9.2km=
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2.3.2.3 Breaklines

Breaklines were used in the 2D domain to accurately represent any geographical
features that have a significant impact on the propagation of the flood wave across
the floodplain. It is particularly useful where the TUFLOW fixed grid discretisation (in
our case 5m) does not guarantee that the crest along, for example, a narrow earth
embankment, is picked up from the LIDAR data.

The main breaklines included into the 2D model are summarised in Table 2.4.

Table 2.4 Breaklines in the 2D domain

Breakline Type Geographical Feature

Right and Left bank crests along the modellad

Bank top watercourses using bank top data from the
topographical survey

Drains [ ditches running in the modelled area and not

Drains implemented in the 10 model have been represented
using breaklines to create continuous flow paths
Walls Masonry walls running on the right bank of the Feale

river upstream of the Listowel bridge.

2.3.2.4 1D Elements in the floodplain

An existing culvert under a road, located in the Mill stream floodplain, has been
represented using an Estry 10 element along with a breakline. 1D-2D
boundaries/links have been used to allow for flow connectivity between the 2D grid
and the 1D element.

Underpasses and flood relief culverts for the model representing the proposed
development situation were included as Estry 1D elements (see Section 6).

Figure 2.1 illustrates these breaklines along with the 1D element used fo represent
the culverted section

2.3.3 Proposed Development model

The baseline (existing) scenario was set up as outlined in the preceding sections. In
order to assess the impact of the proposed development on flood risk, a version of
the model was produced which includes a representation of the proposed bridge
and embankment in the development. The baseline model was amended to include
the proposed development. This version of the model includes the proposed flood
risk mitigation measures that could be included in the development design. Full
details of the design version of the model are provided in Section 6.

2.3.4 Hydraulic Friction

Hydraulic roughness, represented by Manning's coefficient “n” in the hydraulic
model, is a means of accounting for the effect on the conveyance capacity of bed
materials and size, surface irregularities, channel bed forms, erosional and
depositional features, channel sinuosity, obstructions and vegetation.

"

Manning's n is a semi-empirical parameter and cannot be directly measured,;
however a number of established reference literatures such as Chow” give advice

* Chow, V.T., Open Channel Hydraulics, 1984, McGraw Hill , Singapore



on the selection of the roughness coefficient for river channels and floodplains. The
values adopted for the Feale River and Mill Stream range from 0.04-0.05 for the
river bed to 0.04-0.06 for the banks. A value of 0.02 has been adopted on
engineered (concrete) sections of the channel.

To represent friction in the floodplain, geographical regions of different land use
such as roads, buildings, urban areas and green spaces etc. were defined using OS
NTF Vector Map coverage. The land use regions were processed and input into the
2D model grid so that each 2D grid cell carries a reference number. As shown in
Table 2.5, Manning's “n" values were assigned to each of the land use reference
numbers.

Table 2.5 Roughness Coefficients
ID F Vector Map

Feature Code Landcover Group Manning’'s n
0 618 General Rural 0.045 (set as default)
1 611 General Urban 0.06
532,5637,538,534,531,5
2 16,539,533 Water 0.02
3 559 Rail 0.05
557, 556, 553, 551, Hoads /tracks /paths
4 R52 /roadside 0.025
526, 527, 528 Thick vegetation /trees 0.08
6 |ogy oo 098.000 Buildings 0.1
Short grass/ parks/ sport
7 b74, 575, b3 grounds 0.035

Patches of high roughness (0.05 and 0.08) have been digitised along the banks of
the Feale River to represent areas of dense vegetation

It should be noted that the use of filtered LiDAR data to populate the 2D model grid
means that buildings were not physically represented in the models. Given the fact
that any building is an obstruction to the flow and would have a major impact on the
overland flow routes, a high roughness value has been aftributed to each
building/house to model the effect of the obstruction. The use of a high Manning's
“n” value for a building effectively makes it “difficult” for water to enter / flow through
a building, but it does not make it impossible, in contrast to representing a building
as a solid “block”, through which no water can flow.

2.3.5 Hydrological Inflows

The design flow hydrographs derived from the hydrological analysis of the River
Feale and tributaries were used as flow inputs to the ISIS model at the upstream
extent of the modelled reaches as well as lateral inflows at some points along the
reaches (see Table 2.1 and Figure 2.2).

2.3.6 Downstream Conditions

Free flow boundaries were set at the downstream limits in the 1D SIS model and
the 20 domain.
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* Sensitivity to the downstream boundary: The slope of the original normal
3 Model Performance and Sensitivity Analysis depth (free flow) downstream boundary has been increased and decreased by
20% in the 1D ISIS model.

The following sections discuss the steps associated with the verification process
and how information was used to check model performance. In addition, details
relating to the additional runs carried out to test the sensitivity of the model to
changes in key variables are also discussed.

3.1 Model Performance

TUFLOW hydraulic modelling software provides run performance guidance along
with acceptable error ranges that should be achieved during each model run. The
concept of an acceptable error range has been adopted by the developers of the
software, as numerical errors occur due to the quality of the data used, limitations of
the software and underlying equation solving processes.

Run performance has been monitored throughout the model build process and then
during each simulation carried out, to ensure the optimum model convergence at
any computed time step. In particular, the Cumulative Mass Balance Error reports
associated with both 1D and 2D domains have been considered. In the ISIS model,
convergence was carefully monitored through consultation of convergence plots and
flow/'water levels time series. For all the simulations undertaken, the model
performance is within the recommended tolerance range.

Flood event data and high flow data for possible consideration as calibration and
verification events were analysed. The results of this analysis concluded that no
calibration or verification could be performed along the modelled extent of the River
Feale or the Mill stream. Therefore the model has not been calibrated or verified to
past historic flood events.

3.2 Sensitivity Analysis

A sensitivity analysis was carried out on the “Existing Situation” model in order to
assess the sensitivity of the system to alterations in a number of key hydraulic
parameters.

The result of the sensitivity analysis (as presented in Table 3.1) gives an indication
of the level of confidence that can be placed in the water level predicted by the
model.

It was decided that the existing situation with a 1% AEP event would be considered
as the baseline case. All the sensitivity analysis results were compared to the
baseline case.

The following tests were undertaken:

e Sensitivity to hydraulic roughness: Manning's “n” values were both increased
and decreased by 20%. This was carried out to assess the sensitivity of the
model results to changing site roughness. The roughness values in the 1D
ISIS and the 2D Tuflow domain were altered.

e Sensitivity to the hydrological inflows: All of the 1% AEP inflows were
increased and decreased by 20%, to investigate the model sensitivity to
inflows.
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Table 3.1 Sensitivity test results

+20% Average Water Maximum Cross-section /
Manning's n level water level reach where the
R difference difference maximum
(mm) (mm) difference occurs
River Feale +300 +440 03FELD2852
Mill Stream
before junction
with East +40 +65 02MILD1484
reach
Mill Stream
after junction +400 +1050 01MILD1184
-20% Average Water Maximum water Cross-section where
ELLTLEN I Watercourse  level difference  level difference the maximum
(mm) (mm) difference occurs
River Feale -400 -560 02FEL02992
Mill Stream
before junction
with East -50 -140 02MIL01484
reach
Mill Stream
after junction -500 -625 01MILD1184
+20% Average Water Maximum water Cross-section where
inflows Watercourse level difference level difference the maximum
(mm) (mm) difference occurs
River Feale +300 +400 02FELD2893
Mill Stream
before junction
with East +40 +120 02MILD1810
reach
Mill Stream
after junction +360 +1180 01MILD1184
-20% Average Water Maximum water Cross-section where
inflows Watercourse level difference level difference the maximum
(mm) (mm) difference occurs
River Feale -400 -720 02FELD1398
Mill Stream
before junction _ .
with East 50 130 02MILo1810
reach
Mill Stream
after junction -650 -825 01MILO1184
Downstream | The change to the downstream boundary condition has resulted in a decrease in
conditions | maximum water level by 286mm at the downstream limit of the model (ISIS node
Normal 02FEL01256). The effect is diminishing rapidly going upstream. At the location of
Depth the proposed bridge (ISIS node 02FEL02602, 1.35km upstream of downstream
downstream | limit) the decrease in maximum water level is only 26mm. On the Mill stream at
boundary the location of the proposed development crossing (ISIS node 01MIL007689) the
slope decrease in maximum water level is only 40mm. The change in the boundary

12
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increased by | condition has a negligible impact on the water level in the area of the proposed
20% development.

Downstream | The change to the downstream boundary condition has resulted in an increase in

conditions maximum water level by 351mm at the downstream model limit (ISIS node
Normal 02FEL01256). The effect is diminishing rapidly going upstream. At the location of
Depth the proposed bridge (ISIS node 02FEL02602) the increase in maximum water
downstream | level is only 29mm. On the Mill stream at the location of the proposed

boundary development crossing (ISIS node 01MIL00769) the increase in maximum water

slope level is only 14mm. The change in the boundary condition has a negligible
decreased by | impact on the water level in the area of the proposed development.

20%

The hydraulic model appears to be highly sensitive to the bed roughness and peak
inflow parameters. For the 1% AEP flood event, the water starts to spill out of the
banks in numerous locations along the Feale and Mill reaches (see description of
flood mechanism in Section 5.2). As a result of which a relative increase or
decrease of water level in the reaches (1D domain) leads to a variable amount of
water spilling into the floodplain (2D domain) and thus resulting in variable flood
extents.

The downstream part of the Mill stream (from the junction between the East and
West branch to the junction with Feale) is indirectly highly sensitive. There is water
spilling out of the right hand bank of the River Feale which reaches the Mill Stream
through the floodplain. Therefore depending on the water level in the Feale River
this amount of overflowing water can be small or very large leading to variable flood
depth results around the Mill Stream.

The steeper and smaller upstream extent of the Mill stream is not sensitive to these
parameters.




4 Key Model Assumptions and Limitations

The accuracy and validity of the model results is heavily dependent on the accuracy
of the hydrological and topographic data included in the model. While the most
appropriate available information has been used to construct the model to represent
fluvial flooding mechanisms, there are uncertainties and limitations associated with
the model. These include assumptions made as part of the model build process.

Efforts have been made to assess and reduce levels of uncertainty in each aspect
of the modelling process.

The key sources of uncertainty in addition to the limitations associated with
modelling undertaken for the Listowel model.

= |t should be noted that small topographic features, for example kerbs are not
explicitly represented within this hydraulic model. The 5m cell size of the
model grid and the resolution of the LiDAR data (2m) mean that elevation
differences between roads and kerbs are unlikely to be well represented in
the model. As the modelled extent is mostly rural the use of the 5m grid is
appropriate.

=  The accuracy of the model results is highly dependent of the hydrological
inflows.

= The model has not been calibrated or verified to past historic flood events
due to lack of gauge data available.
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5 Model results (Existing situation)

5.1 Model runs and outputs

Design hydrographs derived from the hydrological assessment of the watercourse
catchments and corresponding to the 50% (Qmed), 1% and 1% plus Climate
Change4 AEP flood events were specified as inflows to the hydraulic model.

The hydraulic model was run to determine flow and water level distribution within the
river channels and their adjacent floodplain that would be expected during these
flood events in the existing situation.

The peak water levels at points of interest within the River Feale and Mill Stream
predicted by the hydraulic model, in the 1% AEP plus Climate Change event, are
tabulated in Figure 5.1. The existing situation assumed standard maintenance and
full integrity of the river banks, hydraulic structures (bridges, culverts) and flood
defences across the study area.

The model outputs for the existing scenario were reviewed to identify the likely flood
mechanisms at key locations. The flood mechanisms are discussed in the next
section.

5.2 Flood mechanisms in existing scenario

For the following locations, the relevant flood mechanisms discussed are specifically
related to the 1% AEP plus climate change event. Refer to Figure 5.1, overleat:

* Hiver Feale at existing Listowel Bridge: Flood water spills out of the right
hand bank of the River Feale upstream of the Listowel Bridge. The flood
water builds up in an adjacent field before crossing Bridge Road and
spreads westward in the urbanised area.

* River Feale, left hand bank, downstream of the Industrial estate:
Overtopping first occurs immediately downstream of the Industrial estate
then a second overtopping occurs 200m downstream, at the bridge. This
large amount of water flows through the floodplain to the southwest. There
are several points along the left bank where some of the water in the
floodplain re-enters the channel, the majority upstream of the proposed N69
Listowel Bridge. A significant flow path continues on the left bank of the river
Feale until the downstream extent of the model.

* River Feale at the Bridge (02FEL04331): Flood water spills out of the right
hand bank. The water runs into the floodplain following the topography and
enters the East Mill stream. In the case of a 1% AEP plus climate change
event flow spills out of the right hand bank at a number of locations
increasing importantly the flow in the Mill Stream.

* Junction between the River Feale and Mill Stream: the water from the River
Feale backs up in the Mill Stream and extends in the natural floodplain. The
double flapped culvert on the Mill Stream is closed.

* Mill stream: Overtopping occurs from the right and left bank at a number of
locations, the water flows along the reach through the fields. An important

* A 20% increase on fotal rainfall depth was adopted as Climate Change allowance
15



volume of water spills out of the right hand bank of West Mill stream 200m
upstream of the junction with the East Mill Stream.

Mill Stream, 400m downstream of junction between East and West Mill

Stream branches: Flood waters from the Mill stream extend in the left hand
natural floodplain.
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6 Mitigation modelling

To support the development of the scheme, mitigation scenarios were simulated
within the hydraulic model. A number of flood mitigation options were considered as
part of this process.

A design input statement was developed and the model schematisation was
modified accordingly to assess the performance of each mitigation option.

6.1 Proposed Development

To assess the impact of the proposed development on the existing situation flood
extents, changes were made to the topographic data input to the model. At the
location of the proposed development, ground elevations in the model have been
increased to represent the embankments of the road. It has been decided that the
proposed development should not be overtopped by water for a 0.1% plus climate
change AEP storm event; therefore the elevation of the road has been set up to an
appropriate level.

6.1.1 Flood mechanisms -proposed development (no mitigation)

Generally, the raised carriageway of the road passes through areas of flood risk.
This removes a potential flow path and leads to a loss of floodplain storage.

In Area 1, see Figure 6.2, the flood depth is increased by 970mm from the existing
scenario to the east of the proposed development at Point 1A. Flood waters are
restrained in this area by the proposed development and to the west of the
proposed development the flood depth is lower than the existing scenario.

Figure 5.2 and 6.1 show that the introduction of the proposed development provides
a barrier to the flow of flood waters, which increases the flood depth at the North of
Area 2, points 2C and 20D, by 420mm and 150mm respectively and reduces the
flood depth at the South of Area 2, points 2A and 2B, by 10mm and 990mm
respectively.

Once again in Area 3, the proposed development provides a barrier to flood flow. In
this area, the capacity of the Mill stream is exceeded and there is "backing up” at an
existing structure.

Figure 5.2 and 6.1 indicates for Area 4 that the proposed development is acting as
a barrier to flood flow in this location, which causes an increase in flood depth and
extent to the properties directly to the South of the proposed development at point
4A.

Without mitigation the potential impacts identified through hydraulic modelling are
significant. The hydraulic modelling process has indicated that construction of the
proposed development without any mitigation would lead to an increase of flood
depth and extent to a total of 32 properties.

18
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6.2 Mitigation measures schematisation

The mitigation measures required include a series of flood relief culverts,
introduction of a land drain and some widening of the mill stream. Further details are
available in section 6.2.1.

The flood relief culverts have been schematised using Estry 1D elements, which
have been included in the 2D model to represent underpasses and flood relief
culverts under the projected road embankment allowing for the transfer of flow from
one side of the structure to the other.

To represent the localised re-profiling of the mill stream (increase of channel width)
cross sections in the IS1S 1D model have been updated appropriately.

A location plan of the proposed mitigations measures are shown in Figure 6.2. This
figure also illustrates any areas of increased flood risk from the proposed
development with mitigation measures in place.

In general the increase in predicted water levels, with the mitigation measures in
place, range from 10mm to 500mm. The areas where there is an increase in
predicted flood levels are already at risk of flooding in the existing scenario and no
properties are affected.

6.2.1 Flood mechanisms - proposed development (with mitigation)

The 1% AEP plus climate change event has been used for comparison purposes. In
Area 1, the following flood mitigation measures are implemented:

¢ 10 Mo. 900mm diameter flood relief culverts
e 4 No. 2100mm diameter flood relief culverts

The flood relief culverts allow a flow path for flood water from the East of the
proposed development to the West of the proposed development. With these
mitigations measuras in place, the predicted flood depth to the West of the proposed
development remains at the same level as in the existing scenario, at point 1C, and
the predicted flood depth to the East of the proposed development will marginally
increase by 130mm.

In Area 2, the following flood mitigation measures are implemented:

e 3 No. 900mm diameter flood relief culverts
e & MNo. 2100mm diameter flood relief culverts

Following the introduction of the culverts in Area 2, there is no increase in flood
lavels at points 2A and 2B in comparison to the existing risk. Point 2C shows that
the existing flood depth increased by approximately 40mm from a depth of
approximately 340mm in the existing scenario. The property at point 2D shows no
increase in flood level.

The following flood relief measure is implemented in Area 3:

» Local re-profiling of the Mill Stream embankments for approximately 1-2m
directly to the East of the existing bridge



The results at points 3A and 3B show that the flood level is not increased from the
existing scenario when the mitigation measures are introduced. It should be noted
that the Mill Stream is currently maintained by the OPW. As part of the flood
mitigation measures, the local re-profiling of the Mill Stream embankments will also
need to be maintained.

In Area 4, the following flood mitigation measures are implemented:

« 5 No. 900mm diameter flood relief culverts
¢ |ntroduction of a land drain

The results at point 4A and 4B indicate that the flood levels are decreased from the
existing scenario following the implementation of the above mitigation.
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7 Conclusion

This study has used a new hydraulic model to investigate the flood risk associated
with an extreme fluvial event for the existing conditions and the proposed
development situations.

All across the study area, comparison of model predictions between the existing and
the proposed development situation demonstrate that the proposed works do not
increase the flood risk, following the implementation of the selected option. Peak
water levels are broadly similar in both scenarios. Areas where there is an increase
in water level have no impact on flood risk as there are no affected receptors in the

area and no increase in flood extent.
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Appendix C2 Flood Map Post Mitigation Measures

o~ - ‘\l

, \
> \
l = &N a0mm diaaler flood rollef cubvaria,

. WM crab avea
5%t ocal rapeoling of VB Stréemi
| . Rmdagkmen| o Eastof exbitng brdgs

e “ I ANIUA NIV Ny

| STl

-
BNo %lm'e’ fleod refie.cubven N

_~Area 1

5% .

0N S00m ddameter oo rellet cufverts

3 No 2100mm clamedst food relle’ culrens 4 NG 2400men dameter Bood rellsl dvert

\
\

~

' " /k"/Area 3 5

GAXRYANTANYA LY

i

[ Gunc o0 Deoth (1]
Level (m)[ TAsp 1 | Wap 2 Mep 3
'_75 e 1A 9.80 [ 1092 | 1128 10,45
B | 172 | 1072 | 11.20 10.72
ic 914 | 1013 [ 9% 10,13
2 8e1 | 988 | 987 9,88
28 650 | se8 | ase 9,86
2c 670 | 1004 | 10.46 10,08
1 20 963 | oe4 | 1000 9.94
2 3a | 12z | o | 1108 10,39
38 | 1003 | 1098 | 1110 10,36
A 058 | 985 | 1043 2,80
8 041 | o67 | @80 0.66
Legend
iftorance in Weter Leve b botwern exist ng
Fland Risk and Opiion Fiond RISk fmetras)

- 0.00 -0

. 001-o.08

- 0.05-02
- 0.2 of
N -

JACOBS

T3 1 e
Faai-a2 T o

o] e [ e et e [

[T T3 T p— e

g S ki a3 bbb 2ue 1 11 Y - Ul Crarge Bune h Ame Wil
N s — EE—
e T 1

vy bebre ot S vt o st

27

251

Figure C2-1: Post proposed development with mitigation measures flood risk during 1% AEP plus climate change




Appendix 8.3 HAWRAT Assessment Results
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Outfall = A2
Outfall - Al

Summary of predictions Soluble - Acute Impact Sediment - Chronic Impact Summary of predictions Soluble - Acute Impact Sediment - Chronic Impact
Copper Zine Copper Zine Cadmium Total PAH Pyrene Fluoranthene Anthracene Phenanthrene Copper Zinc Copper Zinc Cadmium Total PAH Pyrene Fluoranthene Anthracene Phenanthrene
Prodiotion of Enpact Stepl Prediction of impact Stepi
Stop2 Step2
- g | | I | | | |
DETAILED RESULTS DETAILED RESULTS
In Runoff Stop1 stop 1 In Runoff Step 1 Stop 1
Copper Zine Copper Zine Cadmium Total PAH Pyrene - N Copper Zinc Copper Zing Cadmium Total PAH ) Pyrene F
- RST24 Toxicity Threshold
RST24 axicity Threshold
Allowable Exceadances/year 1 1 1 1 1 1 1 1 1 1
Allowabla Excaedancesiyear ! ! ! ! u 1 1 ! 1 1 No. of exceedances/year 68.90 68.10 80.70 105.20 1.80 18.90 60.30 18.90 16.10 34.20
No. of exceadances/year 68.00 68.10 80.70 105.20 1.80 18.00 60.30 18.90 16.10 34.20 No.of e a ——— 30 31 51 123 S 0 57 30 2 o]
No. of exceedances/worst year 80 81 91 123 5 30 67 30 24 47
ReTs Allowable 1 . 1
Exceadances/year
N"h”“ a::“ e 23120 25120 No. of exceedances'year 23.20 2620
No. of dan "‘i’v!’ e 5 = No. of exceedances/worst year 28 35
p p p (ug) (g (mgkg) (mg'kg) (mgkg) (ugkg) (ugkg) (ugkg) (ugkg) (ugkg)
(ug) (ugl) (mg'kg) (mg'kg) (mg'kg) (ugkg) (ugkg) (ugkg) (ug'kg) (ug'kg) Thresholde HSTN‘ | | Toxicity| o s | s | p— = P P s
i 1 3 1 5
Thresholds RST2 ‘ 2 | 0 | ,,,I:;f;; 197 | 315 | 35 | 16770 | 75 | 255 245 515 21 92 Threshold
Threshelds RSTE 42 184
Thresholds RSTE 42 184
_ Event Statistics ~ Mean 26.56 85.29 338 1125 1 11143 1528 1850 118 521
Event Statistics ~ Mean 2656 8529 339 1125 1 11143 1928 1850 118 521 20%ile 5108 17167 768 2648 1 28184 2876 2670 299 1319
90%ile 51.08 17167 768 2648 1 28184 4876 4679 299 1319 55%ile 69.13 259.02 970 3476 2 56234 5725 335 596 2632
€0 69413 259.02 270 3476 2 56234 9729 2335 596 2632 S9%ile 12065 24684 1430 5840 a 112202 18411 18626 1189 5251
99%ile 120.65 446.84 1430 5840 4 112202 19411 18626 1189 5251
In River (no mitigation) Step 2 Step 2
In River (no mitigation) Step 2 Step 2
N Copper Zine
Copper Zinc AST24
RST24 Allowable Exceedanceslysar 1 1
Allowable Exceedances/year 1 1 No. of exceedances/year 3 1.9 Velocity m,is Tier 2 is used for the calculation
No. of exceedances/year 21 15 Velocity [ o6 s Tier 2 is used for the caleulation T et e s 5 3
No. of excesdances/worst year 4 2 No. of exceedances/summer 1.7 0.8 DI ]
No. of exceedances/summer 11 08 il No. of exceedances/worst summer 6 2
No. of exceedances/worst summer 3 2 % sattlement noaded I:I%
- 9% sattlement needed % RSTE
RSTE Allowable Exceadances/year 05 0.5
Allowable Exceadances/year 0.5 0.5 No. of exceedances'year 0.2 03
No. of exceadances/year 0 03 No. of exceedances/worst year 1 1
No. of exceedances/worst year L] 1 No. of exceedances/summer 0. 0.1
No. of exceedances/summer 0 0.1 Mo. of exceedances/worst summer 1 1
No. of exceedances/worst summer 0 1
Annual average concentration (ug/l} 101 3.65
Annual average concentration {ug/l) 0.76 2.76
(ug) (ugi}
(ug) (ugh) Thresholds RST24 21 92
Thresholds RST24 Thresholds RST6
Thresholds RSTS
296 573
Event Statistics Mean 2.31 7.59 8.82 25.66
90%ile 6.70 19.19 1399 4256
95%ile 11.32 3365 27.02 114.02
99%ile 23.72 94.29
In River (with mitigation) Step 3
In River (with mitigation) Step 3
Copper Zine
Caopper Zinc AST24
RST24 Allowable Exceedances/year 1 1
Allowable Exceedances/year 1 1 No. of exceedances/year 0.90 0.90
No. of exceedances/year 070 0.80 No. of exceedances/worst year 2 2
No. of exceedances/worst year 2 2 No. of exceedances/summer 0.5 0.3 DI I:l
No. of exceedances/summer 0.4 0.2 oI No. of exceedances/worst summer 1 1
No. of exceedances/worst summer 1 1
RST6
RSTE Allowable Exceedances/year 0.5 0.5
Allowable Exceedances/year 05 0.5 No. of exceedances/year 0.00 0.00
No. of exceadances/year 0.00 040 No. of exceedances/worst year
No. of exceedances/worst year 0 1 No. of exceedances/summer 1] 0
No. of exceedances/summer 0 [1] Mo. of exceedances/worst summer [\) 0
No. of exceedances/worst summer [1] [1]
Annual average concentration (ug/fl) 0.70 2.52
Annual average concentration {ug/l) 0.61 221
(ug) (ugh)
(g (ug Thresholds hrasholds RST24 21 92
Thresholds hresholds RST24 Thresholds RST6 42 184
Thresholds RSTS
Event Statistics. Mean 205 6.72
Eveni Sialistics ~ Mean 1.84 6.07 S0%ile 6.08 17.70
90%ile 5.36 1535 95%ile 9.65 29.37
95%ile 9.06 2652 99%ile 18.65 78.68
99%ile 18.97 7544
Details of the chosen rainfall site
Details of the chosen rainfall sie SAAR (mm) 1117
SAAR (mm) 1117 Altitude (m) 9
Altitude (m) o Easting 3176
Easting 76 Northing 1773
Northing 1773 Coastal distance (km) 425
Coastal distance (km) 4.25
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Outfall = A3

Summary of predictions

Soluble - Acute Impact

Copper Zinc
Prediction of impact Stept
Step?
Stepd
DETAILED RESULTS
In Runoff Step 1
r Zine
RST4
Allowsble Exceedancaslysar 1 1
Ho. of 52.00 5810
No. of exceedances/worst year a0 81
RSTE
Allowsbla y 1 1
Ho. of 2330 26.20
No. of exceedances/worst year 8 35
Threshokis
RSTs [ 120
Event Stafisfics Mean 26.56 8529
il 51.08 17167
aE%Kile 69.13 259.02
il 120.65 446.84
In River (no mitigation) Step 2
per Zine
RAST24
Allowsbla y 1 1
Wo. of [ 0
Mo. of exceedances/worst year o [
Mo. of 0 0
No. of exceadancas/warst summer o o
RSTE
Allowsbla y 05 [0S
No. of 0 0
Mo. of exceedances/worst year [ [
Mo. of 0 0
No. of exceedances/warst summer o o

Annual average concentration (ug/l)

(g fugh
RST24 H 60
RSTE| 2 | 12
Event Stafisfics  Mean 0.00 0.02
wile 0.01 0.03
assile 0.02 0.06
waile 0.07 0.24
In River (with mitigation) Step3
per Zinc
RST24
Allowzble y [ 1
No. of - -
Ne. of exceedances/worst year - -
Mo. of d L - -
No. of exceedances/worst surmer - -
RSTE
Mllowzble y 0.5 [X3
No. of - -
Ne. of exceedances/worst year - -
Mo of exceedances/summer - -
No. of exceedances/worst surmmer - -

Annual average concentration (ug/l)

fugh fugh
T RST24 H 80
msTE[ 12| im
Event Stafisfics ~ Mean = -
S0%ile = -
95%ile = -
o9ile = -
Details of the chosen rainfall site
SAAR (mm} HHT
Altitude (m} ]
Easting HTE
Morthing 73
Coastal distance (km) 4%

Se nt - Chronic Impact

ol

% settlement needed

o [——

Lo I«

Copper Cadmium _ Total PAH Pyrene Fluoranthene  Anthracens  Phenanthrene
Copper Zine Cadmium  Total PAH Pyrens
Tomicity Thrashold
1 1 1 1 _'_'y_‘ 1 1 1
8070 10520 1.80 500 | &3 18.90 640 3490
a1 123 5 30| &7 30 4 47
(ugkg) fughg) (ugkg) fug'kgl
| 875 | 2355 25 515
339 1125 1 11143 1928 1850 18 521
768 2648 1 28184 2376 4679 299 1319
970 3476 2 56234 9729 9335 596 2632
1430 5840 4 112202 19411 18626 1189 5251
Velocity [om s Tier 4 is used for the aleulation

Outfall - A4

Summary of predictions

Soluble - Acute Impact

Copper Zinc
Prediction of impact Stap1
Step2
Step?
DETAILED RESULTS
In Runoff Step 1
Copper Zinc
RST24
Allowable B y 3 3
No. of 6800 | 6810 |
No. of exceedances/worst year 80 81
RSTE
Allowsble B iy 3 3
No. of 2220 | 2620 |
No. of exceedances/worst year 28 35
(ug (ugh)
Thresholds RSTM 2 0
RsTE 42 184
Event Stalistics ~ Mean 26.56 8529
S0%ile 51.08 171.67
95%ile 69.13 259.02
99%ile 12065 446.84
In River (no mitigation) Step 2
Copper Zinc
RST24
Allowsable B y 3 3
No. of 1.6 14
Mo of excesdances/worst year a 2
No. of 1 05
No. of exceedances/worst summer 2 2
RSTE
Allow abis ¥ 0.5 05
Neo. of o 03
No. of exceedances/worst year 1] 1
No. of 0 0.1
No. of exceedances/warst summer 0 1
Annual average concentration {ug/l) 0.65 238
(ugh (ug)
RSTM 21 92
RSTE| 42 |
Event Statistics ~ Mean 201 6.65
90%ile 5.76 1671
a5%ile 1016 2985
a9%ile 2174 8057
In River (with mitigation)  steps
Copper Zinc
RST24
Allowable Exceedances/year 1 1
No. of 0.90 0.90
No. of exceedances/worst year 3 2
No. of 05 03
No. of exceedances/worst summer 2 1
RSTE
Allowable Exceedances/year 0.5 0.5
No. of " 0.00 0.10
No. of exceedances/worst year 1
No. of [
No. of exceedances/worst summer [1]

Annual average concentration (ug/l)

Thresholds hresholds RST24
Thresholds RSTE 42
Event Sialistics ~ Mean 185 6.12
S0%ile 5.30 1537
95%ile 935 27.46
99%ile 20.00 7413
Details of the chosen rainfall site
SAAR (mm} 1117
Altitude (m) o
Easting 3176
Northing 1773
Coastal distance (km) 425
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Sediment - Chronic Impact

Copper Zinc Cadmium __ Total PAH Pyrene Fluoranthene __ Anthracene _ Phenanthrene
Step 1
Copper Zinc Cadmium Total PAH Pyrene Fi
Taoxicity Threshold
i i T i I 1 I 1 I 1 1 1
8070 | 10520 | 180 | 1880 | 6030 | 12.00 16.10 34.20
91 | 123 [ 5 | 30 [ 67 | 30 24 a7
3 (mg'kg) (mgfkg) (mgkg) (ugkg) (ugkg) (Lgkg) (ugkg) (ugkg)
praachyl a7 315 a5 16770 ‘ a5 | 2355 245 515
338 1125 1 11143 1928 1850 118 521
768 2648 1 28184 4876 4679 259 1318
970 3476 2 56234 9729 9335 596 2632
1430 5840 a 112202 19411 18626 1189 5251
Step 2
Velocity [ 008 m/s Tier 2 is used for the calculation
DI 23847
% settlement needed e =
ol




Outfall = A5

Summary of predictions Soluble - Acute Impact

Coppar Zine

Predictian of impact Sopt
Sz
Sopa

DETAILED RESULTS

In Runofi Sap 1

Zine
RSTz4
Allowabls E; iy 1 1
He. of sxceedancesyear BELDD E4.10
Mo of excesdances,worst year ] [T

[Evonl Salisics  Mean 26.56 £5.29
Sl 51.08 17LET
S5%ile £9.13 355.02
aFEile 12065 4584

In River (no mitigation) Sep2

Tine
RST24
Allow bz E: i 1 1
Ha wear T i3
Mo of excesdances,worst year 4 2
Mo of i 11 0.7
Ho. of exceedances worst summes 3 2
RETE
Allowabls E: il os 0E
Ko wear [ 03
Mo of excesdances,/worst year (1] 1
Ho of SxCeedancEL) s e 1] 0.1
Mo, of exceedances/ wort summer ] 1
Arevial average concentration g} o700 | 156 |
fugl) fuy?
R5Tz4 H a2
RST[ a2 | 1 |
[Evont Stafistics  Mean 215 7.09
‘BlFsile B.23 17.74
a5%ile i0.B4 32.0e
Gile 22.B5 B5.95
In River (with mitigation) Sepa
Zine
RSTz24
Allow abls E: i 1 1
Mo. ofexcesdances ywar [ 1]
Mo, of exceedances/worst vear o 1
Ko of ecesdancesumemes (] []
No. of exceedances, worst summer a ]
RETE
Allowabla E; i [ [13
Ho. of exceadancesyear .00 [
Mo of excesdances worst year o o
Mo Of EXCEaaNCEL ST 1] o
Ho. of exceedances/ wort summer o o
Arevial average concentration |ugl) =T 107
gl [
Thr RSTza 21 92
RaTs| &2 | B |
Evont Statinsios Wi 0.0 298
SFsile 262 7.45
a5ile 4.55 13.46
aTEile 9.60 36.52
Dictails of the chosen raintall sie
SAAR (mml 1M1L7
Ahinuda imi ]
[Easting TE
Herihing T3
Coastal distancs (km) EE-

Sediment - Chronic Impact

Cadmium

Total PAI

H

Fluoranthens  Anthracens

Phananthrens

Srep 1
Coppar Zine Cadmium  Total PAH Fuoranthens  Anthracene  Phenanthrans
Towicity Threshold
1 1 1 1 1 1 1 1
BT 10530 180 1200 5030 1850 610 L3
a1 123 5 30 &7 30 4 47
. fmighea) (markg) (mkal lugglg) fugay) fughg) fugrk gl luggh)
T?Im| 197 315 | a5 | 1570 s 2156 245 816
Eel s 1 11143 1528 LEED 11B i |
TR 1548 1 18134 4376 26739 299 1319
a70 3476 2 55334 8725 9335 596 3532
1430 S840 4 112700 15411 18526 1183 5251
Srep 2
Valocity [Caoe e Thar 2 b5 useed for the calculation

o
% mmleme nt nesded 'J;

Outfall — A6

Summary of predictions

Prediction of impact Stepi
Step2
Stepd

DETAILED RESULTS

In Runoff Step 1

Soluble - Acute Impact
Copper

Zinc.

per Zinc
RST24
Allowsble Exceedances’year 1 1
Ho. of 88.00 Ea.10
No. of exceedances/worst year B0 B1
RSTE
Allowshble Exceedances’year 1 1
Ho. of 2310 26.20
No. of exceedances/worst year 28 is
Thresholds

Event Stafisics Mean 26.56 8529
o0%ile 51.08 17167
oE%ile £9.13 250.02
o9%ile 120.65 446.84
In River (no mitigation) Step2
per Zinc
RST24
Allow sble ¥ 1 1
Ho. of 19 14
No. of exceedances/worst year 4 2
MNo. of 11 0.8
No. of exceedances/worst summer 3 2
RSTE
Allowshble ¥ 05 0.5
Ho. of 0 03
No. of exceedances/worst year [i] 1
No. of a 0.1
No. of exceedances/worst summer 1] 1
Annual age (ug 073 1.66
(ug) (ug'h
RST24 A a2
ASTS| 2 | 18
Event Stafistics Mean 223 7.35
o0%ile 6.50 18.56
o5%ile 1113 3293
o9%ile 2331 90.73
In River (with mitigation) Step3
Copper Zinc
RST24
Alowable y 1 1
Ho. of oo 080
Mo. of excesdances/worst year H 2
No. of d J 04 03
No. of exceedances/worst summer 1 1
RSTE
Allow sble y 05 05
MNo. of exceedances/year 0.00 040
Ne. of exceedances/worst year 0 1
MNe. of a o
No. of exceedances/worst summer 0 1
Annual average concentration (ug/1) 0.61 m
(ug® (g
T RST24 H 2
RSTE| 42 | 184
Event Stafisics ~ Mean 185 6.10
0ile 5.39 1541
95%ile 9.24 2733
99%ile 19.35 7535
Details of the chosen rainfall site
SAAR (mm} 11T
Altitude {m} e
Easting HTE
Morthing 773
Coastal distance (km} 425
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Step 1

Step 2

Sediment - Chronic Impact

Zinc Cadmium Total PAH Pyrene Fluoranthene Anthracens Phenanthrene
Copper Zinc Cadmium Total PAH Pyrens F
Towicity Threshold
1 1 1 1 [ 1 [ 1

8070 105.20 1.80 18.00 B0.30 18.00 1640 34.20

91 123 5 30 &7 30 24 47
(ugkgl [ugkg) fug'kg) fug'kg)

| | &TS | 2355 245 | 515

339 1135 1 11143 1928 1B50 118 521
768 2648 1 28184 4876 4673 9 1319
970 3476 2 56234 9729 9335 596 2632
1430 5840 4 112202 19411 18626 1189 5251

Velocity [ ame s Tier 2 is used for the ealeulation

o
= I«

% settlement needed

Dl 88.91



Outfalls - A1 & A2

Summary of predictions Saluble - Acuts Impgct
r il
P iz thon of Impact Sropd
Sopd
Sopd
DETAILED RESULTS
In RuncH Sop
r Tinc
FESTas
Abowitls Exceednces e 1]
K. of e T dances year [ ®sm | & |
Ma. oF saze sdiancen ST pear
A oW ks E DO ces e 1
Ho. ofe e ﬁl.m BN
Mo of et pear | m 14

Ho. o e Ed 23

Mo of u ymar [] []
LET wmmar 31 LA

Fin. of sceederceny wont wmmer 7 F
A I ks E DO ces e LE [T

N @ e LE a7

Mo of 1 pear 2 E
Mz of wmmar ] [i¥]

o of j wmmer 1 1

bl s rage o entration ol

|
e

Ini River fwith mitigation) Sopd

am 30
1178 A1
1B =11
[FT5] 140 58

A& lowibls Exoeedances e i i
o e (&) [T
Mo of o pmar 2 F
Mo, o sazesdancey wim mer [E] LX)
M. of wmmer 1 E
RETE
A& lowibls Exoeedances e LE [
T o [T [T
Mo of o pmar a ]
Mo of sazeedancey wimmer a a
M. of wmmer [-] o
L J |
Thrashiids heasholds
Tesheis  ReW| & | |
Evort Sifieiios  fdsan 204 [%5]
e T [ 7.7
e [ET] 253
T 1668 7613
Denails of s chosan rainéall s
SRAR (mEd LT
A (m) a
[Easting re
Morshing Tl
‘Coasinl dissanog dam) L1

Sapi

Swpl

Outfalls — A3 & A4

Annual average concentration (ug/1)

Ssdimend- Chrenic imogct
m Inc Cadmiun Tosadl PAH Py Fuoane g A e Phenanth nae
Summary of predictions Soluble - Acute Impact
Capper Zinc
Coppar Tine Cadmium  Tosal PRH PrRm Fuonmiene  Amreene  Phenanthmne S =
Tl Thrashosd Step2
[ 1 | L | I | L | L I 1 | 1 | L ] Stepd
f ! ! ! ! ! ! ! ! DETAILED RESULTS
[ I I I I I I I ]
In Runoff Step 1
Capper Zinc
RST24
Allowsble ¥ 1 1
N M. of exceedancesiyear 6a.00 810
imghg gl izl gl gk ik No.of year E] a1
I m | o T
Allowsble
M. of
Mo. of
Event Stafisics Mean 26.56 85.29
o0%ile 51.08 17167
O5%ile 69.13 250.02
o9%ile 120.65 446.34
“walociny |:||m Tier 1 i e for the caculution
o C— In River (no mitigation) Step 2
Zi
% meded | Ww:s‘za "
Allowsble ¥ 1 1
M. of [ [
No. of year 1] 1]
No. of d /s 0 0
No. of exceedances/worst summer o o
ASTE
Allowsble ¥ [ 05
M. of ] ]
Mo. of year [i] [i]
Nao. of 0 0
No. of exceedances/worst summer 0 0
Annual average (ugf 0.00 0.01
fug? (g
Thresholdls  AST24| 2 | e ]
Thresholds RSTE[ 42 | im0 |
Event Stafisics. Mean 0.01 0.05
kil 003 007
95%i e 0.05 0.16
D%l 017 058
In River (with mitigation) Step 3
] — comper 7
RST24
Allowsble v 1 1
Ho. of - B
Mo. of exceedances/worst yesr -
No. of - -
No. of exceedances/worst summer - -
RASTE
Allowsble v [ [
Ho. of - B
Mo. of exceedances/worst yesr - -
No. of - -
No. of exceedances/worst summer - -

(ugl (ugl
T RST24) H B0
Thresholds RSTE 120
Event Stafisics ~ Mean = =
S0%ile = =
95%ile = =
o9%ile = =
Details of the chosen rainfall site
SAAR (mm} 1117
Altitude (m} 9
Essting HTE
MNorthing 773
Coastal distance (km) 428
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Se. nt - Chro pact
Copper Zinc  Cadmium  TotalPAH _ Pymne  Fluoranthene  Anthracene Phenenthrens
Step 1
Copper Zine  Cadmium  TotalPAH  Pymne  Fluoranthene  Anthracene  Phenenthrens
Toniity Threshold
[ 1 | 1 | I 1 1 T 1 T 1 1
| I I I I
[ [ [ [ [
. (mgw imgkg  (mokg)  lughy fugg) lugkg) fughg! lughg!
A I | a5 35 875 ‘ 2355 25 515
Step2
Velosity | Tier 4 is used for the calculation

ol —

% settlement neaded

oI —/

I




Appendix 8.4 Accidental Spillage Risk Assessment

N69 Listowel Bypass

Design Year 2032
Receivin RL Response Probability Probability / Probability
Network | Outfall WatercoSrse length SS time<1 % of accident | year lin of
(km) hour AADT HGVs | (Pspl) - Note | (PIncl/year) years accident
1 Note 2 %
1 Al WF4 1.22 3.09 0.60 9412 3 0.00039 0.00023 4286 0.023%
2 A2 WF5 0.59 0.29 0.60 9412 3 0.00002 0.00001 94837 0.001%
3 A3 River Feale 0.79 0.29 0.60 9412 3 0.00002 0.00001 70677 0.001%
4 A4 WF1 1.60 3.09 0.60 9537 3 0.00052 0.00031 3220 0.031%
5 A5 N/A 0.53 0.29 0.60 9537 3 0.00002 0.00001 103446 | 0.001%
6 A6 WFO 1.24 0.29 0.60 9537 3 0.00004 0.00002 44310 0.002%
Spillage Rate (SS) |
Ppol
Note 1 _ QQ ATNT < 2 . 2oy . co > 2
PSPL = RLx SS x (AADT x 365 x 10”) x (%HGV/100)
Note 2
INC =P spL X PPOL
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Appendix 8.5 Preliminary Erosion and Sediment Control Plan
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An Roinn lompair
Turasoireachta agus Spoirt
Department of Trapsport,

TOU‘i)H) df)d SP(,‘It Bonneagar lompair Eireann

N69 Listowel Bypass

Appendix 8.5: Preliminary Erosion and Sediment Control Plan
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JACOBS

1 Introduction

1.1 Overview

The Kerry National Road Design Office (KNRDO) has developed proposals for a bypass
of Listowel Town; see full details in Chapter 1 of Volume 2 of the NG9 Listowsl Bypass
Emvironmental Impact Statement (EIS).

Dunng construction of the proposed development there is the potential for the release of
sediment into watercourses in the study area including into the River Feale. The purpose
of this preliminary Erosion and Sediment Control Plan (pESCP) is to describe the
mitigation, control, monitoring and emergency measures that will be implemented during
the construction of the proposed development i.e. the NG9 Listowel Bypass in relation to
erosicn and sediment control.

This pESCP is infended to be a working document and will be updated by the contractor
to form the detailed Erosion and Sediment Control Plan (dESCP) which will form part of
the contractors Environmental Operating Plan (EOP) for the construction of the proposed
development.

1.2  Principal Objectives of Erosion and Sediment Control

The principal objectives of erosion and sediment control as outlined in the Construction
Industry Research and Information Association (CIRIA) CE48 Control of Water Pollution
from Linear Construction Projects: Technical Guide (Mumane et al. 2006) are:

. Minimise erosion and potential for soiled water fo be generated by minimising runcff;
. Install drainage and runoff confrols before starting site clearance and earthworks;

. Minimise the area of exposed ground;

. Prevent natural clean runcif entering the works area / site;

. Provide appropriate control and containment measures on site;

* Maonitor and maintain erasion and sediment controls throughout the project; and

* Esfablish vegefation as soon as practicable on all areas that have been exposed.

1.3 Contract Procurement

The contract procurement is expected fo be design and build. Although this plan is
preliminary it should be considered a demonstration of the level of control which is
required. The dESCP will be more detailed and may incorporate alternative details
provided it can be demonstrated that it provides the same performance criteria (or higher)
than those outlined in this preliminary plan.

1.4 Content of the Plan
Thig pESCP contains the following information:

. Details of the charactenstic of the sile;
. Details of the Source - Pathway - Receptor relationship;
* Erpsion and Sediment control measures;

* Details of monitoring and avuditing requirements; and

* Details on emergency procedures.
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1.5 Consultation

Consultation has been undertaken with the Mational Parks and Wildlife Service (NPWS);
The Office of Public Works (OPW);, and Inland Fizheries Ireland (IFI) during the
development of the EIS for the proposed development. The recommendations from this
consultation that related to the construction phase of the proposed development have
been incorporated into this pESCP.

The IFI, NPWS, OPW and Insh Water (the Kemy Water Services Division) will be informed
when: works are about to commence on site, prior to works in the vicinity of the River
Feale andfor as outlined within this pESCP. These organisations will be provided with
sufficient time to allow inspection in addition to the ongeoing menitoring of the control
measures that will be undertaken by KCC under the contract.
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2 Site Characteristics

2.1 Surface Water Features

The proposed development lies within the Shannon River Basin District (RBD),
Hydrometric Area (HA) 23 within the Feale Water Management Unit (WMU). The
catchment of this HA is drained by the River Feale {the main surface water feature within
the study area) with all associated watercourses entering tidal water in the Cashen/ Feale
Estuary to the north-west of Listowel.

The River Feale is the main surface water feature that could be impacted by the proposed
development. The River Feale forms part of the Lower River Shannon candidate Special
Area of Conservation (cSAC). Itis also designated a Salmonid water under the European
Communities (Quality of Salmonid Waters) Regulations, 1988, and it is considered to be a
naticnally important river system for Atlantic salmon and Brown frout. Any impact
associated with increased sediment and silt release during construction could potentially
impact the designated features of this watercourse. The River Feale is also the source of
drinking water for Listowsl Town. Water is abstracted from the River Feale at Scartleigh
to serve the Dromin water works, which iz connected to the main County Council water
supply and this plant serves approximately 5,000 — 6,000 people. The abstraction point is
located 1.3 km downstream of the proposed development crossing of the River Feale. Any
increased sediment release or accidental spill during construction could potentially have
an impact on this public water supply.

In addition, there are a number of minor watercourses and unnamed drainage ditches that
flow within close proximity to the proposed development. The minor watercourses in the
study area are detailed in Table 2-1 below and shown in Figure 8.1.1-8.1.6 of Volume 3 of
the EIS. Further detailed descriptions of the watercourses are provided in Chapter §;
Hydrology, Geomorphology & Hydromorphology in Wolume 2 of the EIS.

Table 2-1 Minor Warercourses in the Study Area

No. Water Feature Description of Minor Watercourses

+ Located north of the River Feale and joins the Mill Stream Lower at
Hilcreen.
L s+ The mll stream follows the path of the historical River Feale and
WF1 | Ml Stream enters the River Feals at Scarfleigh.
WF2 | Finuge . Iﬁ:ﬁz;:uﬂ'l west of the study area and enters the River Feale at
s+ Lies sowth west of the study area and enters the Ballygrenane
before it enters the River Feale at Coolnaleen
WF4 | Ballygrenans =  Lies south of the study area and enters the River Feale at Finugs

=+ Lies south of the study area and flows east to west o join the
WFS | Gamyantanvally Ballygrenane Stream before it enters the River Feale at Finuge
. =+ Lies sowth of the study area and flow east to west to enter the River

WFa Islandganniv - North Foale 2t G ntanually.
=+ Lies in the south of the stedy area and flows north to enter the

Riwer Feale at Islandmacioughry.

- = Lies to the exst of the study area in the townland of Dromin and

WF8 | Dromin Lower Ballinruddery enters the F{ge Feals at two lecations.
=+ Lies to the north east of the study are in the townland of

Ballygowloge where it enters the River Feale. However, it is likely
WF2 | Dromin Upper that this water course is culwerted through Listowel as no evidence

of this was seen on the swrface but the entry point to the River

Feale was obsened.
= Lies to the north east of the study are in the townland of Dema
WF10 | Derma West stream West. It enters the Galey Fiver to the Waest in the townland of
Dromlcughra.

WFO | M@l Stream Uipper

WF3 Coolnaleen - Lower

WFv Kilzreen

263

2.2  Water Quality

The current Water Framework Directive (WFD) status of the River Feale and its estuary is
“good” and neither water body is classed as a heavily modified. The Environmental
Protection Agency (EPA) also assesses the water quality of rivers and streams across
Ireland using a biclogical assessment method. The EPA assigns biological river quality
(biotic index) ratings from Q5 - Q1 to watercourse sections. Q5 denctes a watercourse
with good water quality and high community diversity, whereas Q1 denotes wvery low
community diversity and a bad water quality. There are two monitoring stations in the
study area and the status iz Moderate (Q3-4).

In addition to regular monitoring carmied out by the EPA, baseline water guality monitoring
was undertaken for the proposed development in 2013 as part of the EIS at various
locations along the River Feale and surrounding watercourses, as shown in Figure 8.1.1-
8.1.6 of Volume 3 of the EIS. Where available, these results are compared to the
standards in the European Communitiez Emvirconmental Objective (Surface Water)
Regulations, 5.1, 272 of 2009. Physico-chemical analysis results for the water samples
show few exceedances of the guideline limits and there is no indication of pollution within
the watercourses based on the parameters analysed. Suspended solids resulis are were
all under the 25 mg/l annual average 'for salmonid waters.

Further detail on water quality iz provided in Chapter 8; Hydrology, Geomorpheology &
Hydromorphology in Volume 2 of the EIS.

2.3 Flooding

Listowel Town is one of the areas under assessment in the Shannon Catchment Flood
Risk Assessment and Management Study (CFRAMS) and is therefore considered to be
potentially at risk from flooding. The OPW have a recorded flood event at Greenville which
iz in the immediate vicinity of the study area. The OPW have recorded a flood event north
of the existing NG9 at Curraghatocosane. A Flood Risk Assessment (FRA), in line with the
OPW Guidelines for Planning Authorities (GPA) 20: The Planning System and Flood Risk
Management (OPW, 2009), has been conducted for the proposed development. Further
detail on flooding iz provided in Chapter 8, Hydrology, Geomorphology &
Hydromorphology in Volume 2 and Appendix 8.2; Detailed Flood Risk Assesament in
Volume 4 of the EIS.

2.4  Surface Topography

Overland flow iz defined as water flowing over the ground that has yet to enter a drainage
channel or similar. It wsually occurs as a result of an intense pericd of rainfall, which
exceads the infiltration capacity of the ground. Typically, overland flow occurs on skoping
land where the ground surface is relatively impermeable as a result of either natural
conditions such as =soil type or geoclogy, or ag a result of development which places a large
area of impervious matenal over the ground surface (i.e. paving or roads). In relation to
the study area there are limited areas adjacent to the offline section of the proposed
development which are hard standing and of low permeability. The majority of the lands
adjacent to the offline section of the proposed development are agricultural. Figure 1
below outlines the topography adjacent to the offline sections of the proposed
development and demonstrates that the elevation reduces with proximity to the River
Feale.

180 Mo 2038 Eircpain Conmfrumibes (Cualty of Salsond Wil Regaation, 1088
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Figure 1 Topography within the study area (Offline sections only)

2.5 Natural Drainage Ways

The proposed development will cross the River Feale and numerous small watercourses
as follows, see also Figure 8.1.1-8.1.6 of Volume 3 of the EIS:

. Between approx. chainage (ch.) 0 and 1550 the proposed development crosses the
Ballygrenane watercourse (WF4) at ch.1300, a drainage ditch of the Ballygrenane
watercourse (WF5) at ch. 1300 and 1400 and the Garryantanvally watercourse at
ch. 1550 prior to the crossing of the River Feale. Runoff from the area south of the
River Feale would make its way to the River Feale via the watercourses crossed by

the proposed development.

. From approx. ch. 1550 to 1750 the proposed development crosses the River Feale.
Runoff from the area surrounding the proposed bridge would make its way directly
to the River Feale.

. From ch. 1750 to 2700 the proposed development crosses the Mill Stream Lower
(WF1) at ch.2700. Runoff from the area north of the River Feale crossing would
make its way to the River Feale via the Mill Stream Lower (WF1) or via a low lying
area to the east, see Figure 2.

. From ch. 2700 to 5000 the proposed development crosses unnamed drainage
ditches at 4 locations between ch.3200 and ch.3600. This stream is not
hydrologically connected to the Mill Steam Upper (WF0). The proposed road
developedment crosses the Mill Stream Upper (WF0) between ch.3800-4000 and
crosses a number of drainage ditches of WF0 between ch. 4300 and 4600. Runoff
from the area north of tRoundabout 2 would make its way to the River Feale via the
Mill Stream Upper and associated unnamed drainage ditches.

. From ch. 5000 to 7000 the proposed development is online and does not cross any
watercourses. The carriageway runoff from the existing road is believed to
discharge through a series of kerbs, gullies and pipes via three main drainage lines
until it reaches the River Feale discharging via three outfalls within Listowel Town
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north of the River Feale. It is not believed that this discharge is attenuated or treated
prior to discharge to the River Feale.

In the location of the works the River Feale has maintained OPW embankments” on both
its northem and southem banks as seen with the area of higher ground in Figure 2.
Therefore, locally runoff in the area is not directly connected to the River Feale and is via
a system of local streams which enter the River Feale via a series of flapped outfalls. The
drainage paths and approximate connection points with the River Feale are shown in
Figure 2 below.

4 — Flow paths

©  OPW cutfall {approximate location)

- vigh 14

Low 6

Figure 2 Drainage paths and approximate connection points with the River Feale

? Under Section 37 of the Arterial Drainage Act 1045, the OPW is statutorily obliged to maintain all rivers,
embankments and urban flood defences on which 1 has executed works since the 1845 Act
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2.6 Soils

The following information is taken from Chapter 6: Geology, Soils and Hydrogeology of
Yolume 2 of the EIS and further information on soils and geclogy are contained within that
chapter.

Table 22 shows the runoff potential for the different soil classes as indicated in CIRIA
CH458.

Table 2-2 Soil Classes and Runoff Potendal {source: CIRIA CE48)

. Runoff
No. General Description Potential
1 Well-drained, sandy, loamy or earthy peat soils Very low
2 ery permeable soils {e.g. gravel, sand with shallow groundwater or rock) Lo
5 ery fine sands, silts and clays. Permeable soils with shallow groundwater in Moderat
low-lying areas Erate
4 Clayey or loamy soils High
5 Wet uplands. shallow, rocky soils on steep slopes, peats with impermeable Very High
layers at shallow depth ey g

The ground investigation encountered topsoil, peat deposits, made ground, alluvial
deposits and glacial till at the site. Topsoil, including occasional peaty topsoil, was
encountered in most of the ground investigation trial pit locations at a thicknesses ranging
between 0.1 m — 0.6 m 2ee Figure 7.1.4 fo 7.1.7 in Volume 3 of the EIS for borehole (BH)
and ftrial pit (TP locations.

Alluvial deposits (which comprised gravelly sandy silt and sandy silt over sands and
gravels) were encountersd in most locations at depths ranging from 0.1 metres below
ground level (mbgl) to 6.10 mbgl. The maximum thickness recorded was approximately
39 m.

Glacial till was encountered in most of the locations at depths ranging from 0.15 mbgl to
19 mbgl. The masimum thickness recorded was approximately 15.8 m. Occasicnal
limestone boulders were encountersed within the glacial till in some locations (BH1050,
BH106, BH107D, and BH108D).

From approx. ch. 3000 to S000 peat deposits were encounterad below the topsoil in nine
locations (TPZ2 — TP26, TP28, TP29, TP40 and TP41) at thickness ranging between 0.1
m and 1.49 m.

Made ground, which comprised slightly sandy very gravelly silt and gravelly fine to coarse
sand, was encountered in two locations (TP16 and TP2T at thicknesses of 0.2 m and 0.6
m respectively), and was associated with the old rallway embankment in TP27. No
olfactory evidence of contamination was observed within the made ground or other
locations during the ground investigation.

The run-off potential is likely to range from very low to moderate within the study area.
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3 Source - Pathway — Receptors

3.1.1 Construction Area Units

The construction works shall proceed within predetermined construction areas on a
phased basis. These areas will be determined by the confractor during Phase 5 of the
NRA Project Management Guidelines (PMG) and detailed in their dESCP.

3.1.2 Potential Sources of Pollution (including sediment and silt)
The potential poliution sources are outlined below.

Earthworks - The most significant area of concemn regarding erosion and sediment
control on any road construction project is =soil, subscil and peat surfaces which are
exposed during the earthworks operations. Typically these surfaces are exposed during:

. The initial sife clearance works;

. Excavation of cut slopes;

. Construction of embankments;

. Excavation and backfilling of soft spots undemeath proposed embankments;

. Construction of haw! roads for earthworks operations; and

. Stockpiling of acceptable, unacceptable and import earthwaorks material for use,
reuse or removal offsife.

The material to be excavated during the earthworks will include topsoil, peat deposits,
made ground, alluvial deposits (largely sand and gravels) and glacial till. Approximatehy
64,000 m® of material will be removed as part of the site topsocil strip works., |t is
anticipated that most excavated material will be suitable for re-use within the proposed
development, either as road embankment or landscaping materials.

The majority of the proposed development is offline between ch. 0 — 5000, The

approximate reusable and required earthwork volumes (not including the topsoil strip) for
the proposed development are shown in Table 3-1.

Table 3-1 Marerial Balance

Section Cut (m*3) Fill (m*3) Met (m*3)
Section A 1,603 1,028 -BE4
Section B 2,143 160,288 158,145
Section C o2 41,380 41,200
Section D NA NA NA
Total 3,528 202,696 198,780

Transportation - The will be a requirement for transportation of plant, personnel and
material during the proposed dewelopment. This can result in material build-up on the
public road system and subsequent sediment laden runoff from the road.

The contractor will be permitted to haul on the Mational and Regional Road Metwork
including the N69, R553 and RS57 in the vicinity of Listowel.

Without the prior agreement of the Local Authority the contractor will not be permitted to
haul along other local roads in the vicinity of Listowel. Access for works fo construct the
realignment of Local Roads will be from the mainline, unless otherwise agreed by the
Local Authority. The use of the Greenville Road (L1011) west of the proposed

development may be necessary depending on material sources and would be permitied
upon agreement with the Local Authority. In all events the contractor is restricted from
hauling along the Forge Road (L10112) or acrogs Finuge Bridge (LE0S0) as these roads
are not suitable for Heavy Good Vehicles (HGVs). Haulage along other local roads as
necessary between the location of the source of the material and the permitted routes will
ke subject to prior agreement with the Local Authority. If the contractor proposes to use
the local road network he should be required to assess the environmental impact of same
in advance of any agreement.

The propozged development off-line sections would be uged az a main haul route during
the construction phase. The haul routes will be created by stripping the topscil and
replacing with capping material to create a hard standing surface suitable for heavy goods
and off-road vehicles.

Watercourse Crossings - There are numerous minor watercourse crossings (see
Section 2.5) associated with this proposed development and one major crossing of the
River Feale which iz a sensitive watercourse (cSAC, Salmonid and used as a drinking
water source). All minor watercourses crogsed with the exception of the drainage ditch
ketween at ch. 3200 and 3600 ultimately discharge to the River Feale.

Watercourse Realignment — There are two watercourse realignments required as part of
the proposed development as listed below:

. Upper Mill Stream (WF0) has a realignment of approx. 200 m between ch. 3800-
4000; and

. Ballygrenanae (WiF4) has a realignment of approx. 45 m af ch. 1300

Structures & Concrete — There are a number of structures and culverts reguired for the
proposed development as detailed in Table 3-2, full details are provide in Chapter 2 of the
ElS. Concrete, grout and other cement-based products which would typically be used in
the construction of structures are highly alkaline and comosive and can have detrimental
effect upon water quality if released.

Table 3-2 Svuctures and Culverts

Approximate
Mainline Approximate Dimensions
Chainage (m)

Structure | Culvert Structure

Purpose Number

Accommodation 1,085 3.5 m wide, 3.0 m high. 20.0 m long
Ballygrenane Stream 5T13 1,270 2.1 m diameter. 20.0 m long
Stream 5T14 1,380 2.1 m diameter, 25.0 m long
Flood Relief Culvert ST14A 1,385 2.1 m diameter. 25.0 m long
Stream 5T15 1.525 2.1 m diameter, 50.0 m long
Flood Relief Culvert S5T15A 1,530 2.1 m diameter. 50.0 m long
Flood Relief Culvert S5Ti158 1,535 2.1 m diameter, 50.0 m long
Flood Relief Culvert ST15C 1,540 2.1 m diameter. 50.0 m long

Width of deck = 16.3 m
River Feale 5T17 1,850 Main span =68.0 m

Back span =45.0 m
4.5 m wide, 4.5 m high (min), 20.0

Accommodation 5T18 1.820 m long
Accommodation 5T24 2,440 3 m wide, 2.1 m high, 22.5 m long
Flood Relief Culvert STZ7TA 2,860 2.1 m diameter, 22.5 m long
Flood Relief Culvert STZ7B 2,863 2.1 m diameter, 22.5 m long
Flood Relief Culvert ST27C 2,868 2.1 m diameter, 22.5 m long
Mill Stream Lower 5127 2,870 3.0 m wide, 2.8 m high. 22_.5 m long
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Structure | Culvert Struchre Approximate . Aguatic ecology and fisheries particularly associated with the River Feale, see
T Mainline Approximate Dimensions Chapter & of Volume 2 of the EIS; and
e = Chainage (m) P !
Flood Reliaf Culvert ST270 2 572 21 m diameter, 22 5 m long . The source of raw water for the Dromin waler freatment plant is the River Feale,
Flood Relief Culven =TaTE 2677 2.1 m diameter. 225 m long gﬁﬁe abss’l'ﬁgcfmn point located a distance of 1.3km from the proposed River Feale
Flood Relief Culvert STZ7F 2,680 2.1 m diameter, 22.5 m long ’
Mill Stream Upper 5T38 3,880 2.1 m diameter, 35.0 m long
Floocd Relief Culvert C15A-C15J 1.410 - 1,580 0.9 m diameter
{10 Mo}
Floocd Relief Culvert C21, C21A 0.9 m diameter
e 2,080 — 2,000
Culvert Ditch C33A 3,285 0.9 m diameter
Culvert Ditch c33B" 3,285 0.9 m diameter
Culvert Ditch C33C 3,010 0.9 m diameter
Flood Relief Culvert C33D-C33 | 5 23n_ 3300 0.8 m diameter
(8 Mo}
Culvert Ditch c42 4,240 0.8 m diameter

Structures (ST) and Cuivens (C)

Construction Compounds including machinery Re-fuslling/lubrication, Laydown
and Material Storage — Construction compounds are a potential source of poliution due
to storage of fuels and stockpiles and other material storage and potential vandalism. The
construction compound will potentially be located to the Northwest of Listowel in an area
of approx. 1D,DDDm1 to the east of the R533 at Curraghatoosane, see Appendix 1. This is
located approx. 500m from the River Feale (at itz closest point) but there are some minar
watercourses in the vicinity of the compound area. The exact location and construction
amangements will be determined by the contractor during Phase 5 of the NRA PMG, with
the agreement of the Local Authority.

3.1.3 Potential Pathways of Pollution

The potential pathway link is the flow path from an area of exposed ground to an adjacent
watercourse. This might include for example excavations, sheet flow over the edge of an
exposed embankment which subsequently has a route via the ground topography to enter
into adjacent land drains discharging to watercourses. Additionally there iz potential for
pathways to be exacerbated by the potential for flooding which has been identified in
some areas including the proposed River Feale Bridge Crossing. In general, potential
pathways have been examined based on:

. An examination of mapped watercourses;
. Site Surveys to identify additional difches not mapped;

* An examination of the fopography of the area in the vicinity of the proposed
development using detalled Digital Terrain Model (DTM) information; and

. Arn examination of the FRA carned out for the proposed development.
3.1.4 Potential Receptors of Pollution

The key receptor in terms of pollution, erosion and sediment control are:

. The River Feale which forms part of the Lower Shannon candidate Special Area of
Conservation (¢SAC), Figure 8.1.1-8.1.6 of Volume 3 of the EIS;

. Other minor watercourses in the sfudy area that drain fo the Rive Feale , see
Section 2.1 of this pESCP and Figure §.1.1-8.1.6 of Veolume 3 of the EIS;
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4 Erosion and Sediment Control Measures

4.1  Principal Avoidance Measures

The protection of watercourses from peollution by construction works is achieved by
avoidance in the first instance. In this regard, the following aveidance measures will be
implemented during the construction phase:

* Site clearance involving topsoil stripping will not be camed out over large areas in
advance resulting in these areas being exposed for long periods of time.

. The earthworks construction period will be as short as possible to minimise the
fength of fime that open ground is expased.

. Transportation and jouwrney lengths will be minimised fo reduce the opportunity for
material fo be spilled on the road that could enfer the water sysfem via road runoff.

. Having an efficient earthworks operation that allows material fo be removed and
replaced in the minimum amount of fime thus reducing the ingress of water into the
construction works and reducing the amount of dewatering required.

4.2  Principal Control Measures

All construction works will be completed in line with the recommendations of the following
guidelines:

*  ‘Guidelines for the Crossing of Walercourses during the Construction of National
Road Schemes' (NRA, 2005);

* CIRIA C648 Control of Water Poliution from Linear Construction Projects: Technical
Guide (Mumane ef al. 2006); and

+  CIRIA C649 Control of Water Pollution from Linear Construction Projects: Site Guide
(Mumane ef al. 2006); and

*  ‘Control of Water Pollution from Construction Sites, Guidance for Consultants and
Contractors’ (CIRIA, 2007).

* [nland Fisheries Board Guidance Document {formerly developed by Eastern Fisheries
Board) “Reguirements for the profection of fisheres habitat during Construction and
development works af river Sites”;

+ UK Emnvironment Agency:

-  PPG5 Pollution Prevention Guidelines Works and Mainiznance in/ or near
Water;

- PPG21 Incident Response Planning,;

- PPG22 Dealing with Spills; and

- PPG26 Drums and Infermediate Bulk Containers.

This gection outlines the principal control measures that will be provided for the proposed
development. The control measures for specific construction tasks and in relation fo
particular features such watercourse cressings are outlined in Section 4.3 to 4.9.

The Local Authority shall employ an Environmental Assurance Officer (EAQ) will form part
of the Employer's Site Representative Team. The EAO shall have suitable environmental
qualifications.. The Local Authority will ensure that the EAQ is delegated sufficient powers
under the construction contract so that he/ she will be able to instruct the contractor to
stop works and to direct the camying out of emergency mitigation/ clean-up operations.
The EAD will also be responsible for consultation with environmental bodies including the
NPWS and IFI. The EAOQ shall be responsible for camying out regular monitoring of the
Contractor's EOFP on behalf of the Local Authority.

Before works commence on site the contractor will prepare an EOP in accordance with
the Guidelines for the Creation and Maintenance of an EOF {Mational Roads Authority,
2007). Responsible personnel and communication lines should be established and
documented in the EQP prior to the commencement of on-site works. The EOP will be
implemented and maintained by the contractor as a system of documenting compliance
with environmental commitments and requirementz during the construction of the
proposed development.

The contractor will be required to prepare a dESCP for the proposed works. The Plan will
be based on and build upon the measures to prevent or reduce the amount of sediment
and silt released into watercourses outlined in this pESCP.

The contractor shall consult with the NPWS and IFl in relation to the control measures in
the dESCP.

The contractor's detailed method statements shall account for the requirements of the
dESCP.

The contractor should ensure that all sub-contractors and site supervisors are aware of
the environmental commitments made in relation to the proposed development.

The contractor will liaise with the Kemmy Water Services Division andior Irish Water on a
weekly basis for the duration of the following worka:

. Site clearance works, earthworks movements and stockpiling;
. Excavations including those associated with the provision of drainage waorks;
. Construction of the River Feale Brndge; and

. Construction works within and adjacent to watercourses including provision of
culverts and watercourse realignments.

Contact will be made with the Kermy County Council Water Services and Environment
Division and Irish Water immediately in the event of a spillage or other pollution risk to the
River Feale. Thiz shall be detailed in the contractors Emergency Response Plan (ERP)
and will include contact names and telephone numbers. The ERP will form part of the
overall contractor's EOP.

In-stream works will not be camed out in watercourses frequented by salmon or trout
during the Annual Close Season®. The duration of the season varies regionally within the
period from the beginning of October to the end of February. The timing of these works
will be agreed with the IF1, in advance of the works.

4.3  Measures for the Construction Compound(s)

The construction compound are expected to be sited on farmland adjacent to proposed
Roundabout 3, this area iz the most northerly extent of the proposed development |, see
Appendix 1. However, the exact location of the construction compounds will be
determined by the contractor. The following text describes the control measures that will
be put in place for the construction compound(z):

. The construction compounds will not be located within 100m of the Lower River
Shannon cSAC.

. The main construction compounds will be located on dry land and set back from
waterbodies, and oulside of any ecologically sensitive areas and the floodplain.

& Thoa Fibwer Fala 6 deskyated o Selrenld waler urder S0 Mo 200 of 1088 — Ewopasn Coreruriles (Ouslty of Salmenid Waten| Reguiatisns 10683 and & b
ot 15 b a Melomally gone el ayiles fof Alantc eermon i Bros Dol

268



JACOBS

. The impermeable area within compounds will be minimised to imit surface runoiff.

. Any watercourses that occur in areas of land that will be used for sife
compound/storage faciliies will be fenced off af @ minimum distance of 5 m. in
addition, measures will be implemented to ensure that silf laden or confaminated
surface water runoff from the compound does not discharge directly to the
watercourse.

. Storage of fuels, other hydrocarbons and other chemicals within the consiruction
compounds will not be permifted within 50m of a waterbody.

. All surface water runcif will be intercepted and directed to freatment systems for the
removal of poliufants prior to discharge.

. All compounds will have securify to deter vandalism, theft and unauthorised access.
4.4 Measures for Transportation

The following principal controls will be put in place by the contractor with regard to
transportation:

. Construction will be managed by the confractor so as to minimise journey lengths.

. Where any excavated maferial is “wet” and presents a risk of splashing over the fop
of the frucks, the capacity of the trucks will be imited fo 75% of the height of the
Iowest side of the fruck.

. HGVs shall be covered, treated or secured to prevent the escape of materials.
* HGVs leaving and entering the sife will do s0 wia a stabilised consfruction enfrances.

. Whesl washing systems will be insfalled af the exit of the construction compound(s)
and all frucks leaving the compound will be required to pass through this facility.

* Road cleaning will be camied out at least daily to ensure that there is no build-up of
sediment on public roads.

* FRunoff from the haw! route or temporary crossing will be directed fo the temporary
site drainage system and fo the sefflement pond (or other) treatment system.

4.5 Measures for Stockpiling

The following measures will be put in place by the contractor with regard to stockpiling of
material:

. Temporary sfockpiles will be located away from drains and watercourses. Stockpiles
will not be located within 10m of & non-sensitive watercourse or within 50m of a
sensitive watercourse (ie. the River Feale).

. Management of stockpiles to prevent siltation of watercourse systems through runoff
during rainstorms will be reguired with the final measures fo be determined by the
contractor in consultation with the EAQ, these may include the following:

+«  Allowing the establishment of vegetation aon the exposed soil.

*  Providing silt fences or sfraw bamiers af the foe of the stockpile fo mitigate
runaif during rain events.

*« Surrounding stockpiles with cut-off ditches fo contain runaif.

* Directing any runcif fo the site drainage system and fo the seftlement pond
{or other) treatment sysiems.

* Providing earth bunds or another form of diversion fo keep runoff from
entering the stockpile area.
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4.6 Measures for the Vegetation/Topsoil Strip

The following measures will be put in place by the contractor during the vegetation [
topsoil strip:

. Topsoil stripping over large areas will not be permitted. It will be restricted to the
minimum reguired for efficient earthworks.

. Top soil siripping in proximity fo the River Feale (al least 200m) will be undertaken
as far as practical in dry weather conditions.

. Frior fo top soil stripping in proximity to the River Feale (within 100m} siif fencing will
be placed between the River Feale and the stripping area to prevent siltation of
watercourse systems through runolff during rainstorms.

4.7  Measures for Earthworks
The following measures will e put in place by the contractor during the earthworks:

. Before earthworks commence the temporary site drainage, erosion confral and
sediment conirol measures must be in place and functioning.

. Ag far as is practicable, where treaiment measures (e.g. seffierment ponds) are
being provided they shall be located at the locafions identified for the operational
sfage attenuation/ treatment systems at each of the proposed road drainage
outfalls.

. Runoff from the earthworks including the embankments will be directed to the
temporary site drainage sysfem and to the seftlement pond {or other) treatment
sysiem.

. Provision of exclusion zones and barriers (sediment fences, inferceptor drains)
between earthworks and watercourses o prevent sediment washing into the
watercourses, the confractor will be reguired to confirm these locations in the
dESCP.

. Where pumping out of the excavation or any dewatering is necessary walter will be
directed to the temporary sife drainage system and to the sefflement pond (or other)
treatment system.

. In the unlikely event of infercepiing confaminated groundwater, the contaminated
groundwater will remaoved off sife o a suitably licenced facility.

4.8  Measures for Working in or Near Watercourses

The proposed development will cross the River Feale and a number of minor
watercourses (see Section 2.5), all of which will be culverted beneath the new road. Six
drainage owutfalls will be required, one within the River Feale and five within minor
watercourses. In addition, six attenuation/ treatment ponds will be constructed adjacent to
each of these watercourses, prior to the proposed outfalls, see Figure 211 -2.1.5 of
Yolume 3 of the EIS.

The following sections outline the control measures that will be put in place to protect
these water bodies and any designated! protected features from polluion events or
sediment and silt during construction.

4.8.1 Minor Watercourses - Provision of Temporary Crossing, Culverts, Ponds and
Outfalls

There are nine minor watercourses and a number of unnamed drainage ditches in the
vicinity of the proposed development. Culverts will be provided for all minor watercourse
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crossings. The following watercourses will be crossed: Mill Stream Upper (WFD), Mill
Stream Lower (WF1), Ballygrenane (WF4) and Gamyantanvally (WFS) and a number of
unnamed drainage ditches. The following control measures will be implemented during
the construction of the proposed development:

. Works within and adjacent to watercourses will only be conducted during forecast
fow flow periods.

* In-stream warks showd not be camed out in watercourses frequented by salmaon or
frout during the Annual Close Season. The duration of the season varies regionally
within the period from the beginning of October fo the end of February. The fiming of
works should always be considered on a sife specific basis and in agreement with
the IFI because some rivers have late spawning salmonids.

. Operation of machinery in-stream should be kept to an absolute minimum. All
construction machinery operafing in-stream should be mechanically sound to avoid
leaks of oils, hydrawlic fluid, efc. Machinery should be cleaned and checked prior fo
commencement of in-stream works.

* The design of the culverts, ouffalls and ponds and the construction method
stafements for their installation shall be agreed with IFI prior fo construction.

. The area of disturbance of the walercourse bed and bank will be the absolute
minimum required for the installation of the culvertoutfall.

* Any dewatenng flows directed fo the consfruction drainage system and fo the
sefflement pond (or other) freatment system.

- A sediment mat/silt trap or similar will be located immediately downstream of the
works within and adjacent to the minor watercourse. These should be inspected
daily. maintained and cleaned regularly during the course of site works. This applies
fo the following locations and works:

- Ballygrenane Watercourse (WiE4) - for the insfallation of hauw! roads/ temporary
watercowrse crossings, Culverf 5T13, Pond AT and Outfall A1, sediment mat
or similar showld be placed downsiream within the walercourse the as far as
practical from the River Feale having regard to the Lands Made Availlable
{LAMA).

- Garmyantanvally Watercourse (WF35) - for the installation of haul roads’
temporary watercourse crossings, Culvert 5T15, Pond A2 and Cutfall A2,
sediment mat or similar showd be placed downstream within the watercourse
pinor to the confiuence with the Ballygrenane Watercourse having regard fo the
LAMA.

- Ml Stream Lower (WF1) - for the installation of haw! roads/ temporary
walercourse crossings, Culvert ST27, Pond A4 and Outfall A1, sediment mat
should be placed as far as practical from the River Feale having regard to the
LAA.

- Drainage Ditch west of the Mill Stream Upper (WFD) (but not hydrologically
connected to the Mill Stream) - for the installafion of haw roads’ temporary
wafercowrse crossings, Culverf C34, C33A-C, Pond A5 and Outfall AS.

- Ml Stream Upper (WFQ) - for the installation of haw! roads/ lemporary
walercourse crossings, Culvert ST33, Pond A6 and Outfall AS, sediment mat
should be placed as far as practical from the River Feale having regard to the
LAMA.

. Subject fo the agreement of the OPW additional silf control measures (sediment mat
or similar) will be placed in the Mill Stream Lower (WF1) and in the Gamyantanvaily
(WF3) for the duration of the works in the location of the OPW flapped owulfalls prior
to their confluence with the River Feale.

4.8.2 Watercourse Realignments - Minor Watercourses
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Watercourse realignmentz are proposed for the Mill Stream Upper (WFD) and
Ballygrenane (WF4). In addition to the principal control measures described in Section
481, the following control measures will be implemented during the watercourse
realignments:

. Channel realignmenis will be minimised as far as possible to reduce the exposure of
bare ground, reducing the amount of fine seaiment released into the channel.

* The design of the watercourse realignments and construction method statements for
their installation shall be agreed with IF! prior fo construction.

. The creation of the new walercowrse channels should be carried out in the dry, in
isplation from the existing wafercourses.

. Diversion of water fo and from femporary or permanent channels should only fake
place during the period March fo Seplember or as agreed with the IFI.

. Small check dams will be constructed in the cuf-off watercourse fo frap any
sediment and a sediment trap will be provided immediately downstream of the
diversion to existing walercourses.

. Where in-stream bed material is to be removed, coarse aggregates, if present,
should be stockpiled at least 10 m away from the watercourse for replacement in the
reformed or new channel

4.8.3 River Feale - Bridge Crossing & Provision of Ponds/Outfalls

The River Feale is the main surface water feature within the study area and is considersed
sensitive. The proposed development will require the installation of a bridge structure over
the River Feale. In addition, there is a requirement to provide an attenuation/treatment
pond A3 and associated direct ouffall A3 to the River Feale, see Figure 2.1.1 -2.1.5 of
Volume 3 of the EIS.

The principal contrel measures described in above sections will be applicable to
construction works in and adjacent to the River Feale. In addition, the following text
describes measures that are specific to the River Feale.

Before works commence on site drainage, erosion control and sediment control measures
must be in place and functioning.

The construction of outfall A2 in the River Feale will be undertaken in the dry to avoid
sediment entering the river. To facilitate this construction a small cofferdam will be
constructed using an impermeable material (to be specified by the contractor). Thers is
still fikely to be some level of water ingress thereforethis water will be removed using a
water pump and directed to the temporary site drainage system and to the setiement
pond {or other) treatment system pnor to discharge. The cofferdam will be removed
carefully and prior to removal a silt curtain will be installed argund the perimeter of the
cofferdam to prevent any disturbed material from entering the River Feale.

Appendix 2 of this plan outlines the River Feale temporary work and the River Feale
Bridge construction sequancing. There will be a requirement to remove ground material in
order to install the southem abutment howewver, a high point will remain between the
construction area and the River Feale and this will act as a bamier to sediment between
the southem abutment {near ch. 1600) and the River Feale. In addition a silt fence will be
placed between the southern pier construction area and the River Feale.

The construction of the norther pier and abutment (near ch. 1700} of the River Feale
Bridge crossing is expected to require the following elements; however, it is noted that the
final kridge design and construction segquencing will be up to the appointed construction
contractor:
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* The installation of femporary sheet piles on the northern bank to allow for the
installation of the northemn pier wall to enable the pier construction;

. Excavation behind temporary sheet piles

* Piling to bedrock for the installation of the north and south abutment and the
northern pier;

. Casting of the northern pier and abutment;

. Ground profiling on the northern bank of the nver to allow for crane access;
. Placement of bridge beams;

. Casting of the bridge deck and diaphragm; and

. Backfilling and finishes for the bridge.

The northem pier {near ch. 1700} which is located within the cSAC will be constructed
during low flow periods to minimise the risk of water pollution, as per the consultation
response from IFI. A temporary impervious barrer will be installed prior to any excavation
works to ensure that there is no hydraulic connectivity between the temporary works area
and the River Feale during construction. In addition, this barrer will protect all works
associated with the bridge pier construction at the River Feale against a 1:100 year retum
period flood event, see Appendix 2. In addition, a silt fence will be placed {pricr to the
installation of the impervious bamier) between the northemn pier construction area and the
River Feale. The temporary impervious barrier will be remowved carefully and the silt fence
will remain in place post removal until the area has been stabilised. This will prevent any
disturbed materal from entering the River Feale

Where bank material including gravel is to be removed it should be stockpiled at least
S0m away from the River Feale.

The river banks, above and below the crossing, should not be disturbed unless directly
associated with the bridgel road structure. The extent of bank-side interference and
vegetation removal should be agreed, identified, documented and demarcated with
appropriate fencing in advance of undertaking any construction works.

The River Feals in the location of the works has flood embankments managed by the
OPW to the north and south therefore, local runoff in the area is not directly connected to
the River Feale, unoff in the area flows into a system of local back drains before flowing
into the River Feale via flapped outfalls. To act as a second level of defence during the
construction works the contractor with the agreement of the OPW will install sediment
trap/'mats or similar upstream of these outfalls.

4.9 Measures for Concrete Works

The use and management of concrete in or close to watercourses must be carsfully
controlled to avoid spillage. The following control measures will be employed to reduce
the risks associated with concreting works near or within watercourses:

* Only precast concrete pipes/ units will be used in the installation of the culverts.

. Pouring of concrefe shouwld be camried out in the dry and allowed to cure for 48 hours
before re-flooding.

* Pumped cancrete will be maonitored fo ensure no accidental discharge into the
watercourse.

. Mixer washings and excess concrefe will not be discharged fo surface waler.

* Cement will be stored temporarily on site within the contractors’ compounds.
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Hydrophilic grout and quick-sefting mixes or rapid hardener additives shall be used
to promote the early sef of concrete surfaces exposed fo waler,

Care will be exercised when slewing concrefe skips or mobile concrete pumps over
or near surface waters.

Flacing of concrete in or near watercourses will be camed out in consultation with
the EAQ.

Any concrete spills will be contained immediately.

Concrete waste and wash-down water will be confained and managed on site o
prevent pollution of surface watercourses.

On-site concrete batching and mixing activities will nof be allowed within 50 m of the
Rive Feale.

Washout from lormies, with the exception of the chute, will not be permitied on site.

Chute washout will be carried out at designated locations only. These washout
locations will be signposted. The concrete plant and all delivery drivers will be
informed of their location both within the order informadion and upon arrival on site.

The designated chute washout locations will be on an impermeable surface and
treatment facilities will be provided, including adequately sized seftlement fanks.
The water from the settlement tanks shall be pH corrected prior to discharge or
alfernatively disposed of as waste in accordance with the contractor's Wastle
Management Plan {WMP) included in the EOP.

A temparary impervious barrier will be installed fo ensure that there is no hydraulic
connectivity between the temporary works and the River Feale during consfruction.
This will prevent cement from the piling works enfering this wafercourse.



5 Monitoring and Audit

51 Introduction
A mignitoring programme will be required at the pre-construction and construction stage.

This pESCP will be developed by the contractor into the dESCP and will form part of the
EOP. The dESCP will be sent to the IF| for approval. In addition, consultation on the
dESCP will be camied out with the NPWS. The minimum reguirements shall include all of
the controls, measures, mitigation and monitoring described in this document. The
monitoring of all aspects of the EQP, induding the dESCP, will be camied out by the
contractor as the responsible party. The responsibiliies of the Employer will be
discharged by the Employer's Site Representative Team and in particular the EAOQ.

5.2  Monitoring and Audit
5.2.1 General
Pre-construction Monitoring

Pre-construction water quality monitoring will be undertaken once a week for a 6 month
period, prior to the commencement of the construction works. Samples will ke taken for
total suspended solids (TSS3), turbidity, pH, temperature, dissolved oxygen (DO} and
hydrocarbons up and downstream of the proposed crossing points (River Feale, Mill
Stream Upper, Mill Stream Lower, Ballygrenane and Gamyantanvally) to build upon the
baseline monitoring camied out at the ElA stage and in order to further establish the
baseline water quality conditions prior to construction. Samiples for turbidity, pH, DO and
temperature will be taken in situ; samples for TS5 and hydrocarbons will be sent to an
accredited laboratory for analysis.

Construction Monitoring

Weekly during construction the construction contractor will monitor the levels of TS5,
turbidity, pH, temperature, DO and hydrocarbons at the same locations up and down
stream once a week for the duration of the following works:

. Site clearance works, earthworks movements and stockpiling;
* Excavations including those associated with the provision of drainage works;
* Construction of the River Feale Bridge; and

* Construction works within and adjacent to watercourses including provision of
culveriz and watercourse realignments.

The construction monitoring results will be compared with those results established in pre-
construction monitenng. In the event of an elevation above pre-construction levels an
investigation will be undertaken by the contractor and remediation measure will be put in
place if it iz ascertained that the works have caused the elevation.

In addition, real-time telemetric monitoring will be used by the contractor to measure
turbidity up and down stream of the River Feale Crossing. The turbidity level recorded
downstream shall not exceed the upstream level by 10%. In the event of an exceedance,
an investigation will be camed out to determine the cause and contact will be made with
the Kermy Water Services and the Irish Water Environment Division immediately.

In addition, daily visual inspections of the surface drainage and sediment contrel
measures and the watercourses will be undertaken by the contractor. Indicators that
water pollution may have cccurred include the following:

. Change in water colour;

. Change in wafer fransparency;

. increases in the level of silt in the water;
. Qily sheen to wafer surface;

. Floating detritus; or

. Scums and foams.

These inspections shall be recorded. In the event that such indicators are chaerved,
notify the EAQ, who may instruct works to cease. Sampling will be immediately
undertaken as described for the weekly monitoring and an investigation of the potential
cause will be undertaken by the contractor in consultation with the EAOC.

Where the works are identified as the source causing the excesdance the following will

apply:

. Contact will be made with the EAQ Kerry Water Services and/ or Irish Wafer, the
NPWS and IFI.

. Works capable of generating sediment and all discharges shall be stopped
immediately.

. The confractor will be required fo fake immediate action fo implement measures fo
ensure that such discharges do nof re-aoccur.

The above monitoring will alert the contractor to any detrimental effects that particular
construction activities may be having on water quality in order that appropriate remedial
action can be taken as quickly as possible; and allow the contractor to demonstrate the
success of the mitigation measures employed in maintaining any sediment release within
the trigger values establizshed.

5.2.2 Contractor

The procedures, monitoring and audit regime cutlined in this section shall be used by the
contractor to ensure and demonsirate the effective operation of the avoidance, control and
mitigation measures for sediment and silt control. It will help the contractor to target any
izsues that may arise.

The following are the main procedurss that will be followed:

. The confractor will underiake a full day training course for all site staff immediately
before works commence on site on the ECQP, and in particular the dESCP.

. Environmental Checklists shall be prepared for each operation. Responsibility or
compietion of these checkiists will be assigned fo individual members of the
contractor's staff.  The following operations will also require an Approval -fo —Work
before operations can commence. These must be counter signed by the EAQ:

- Any in-stream works;

- Placing of concrete in or within 50m of watercourse

-  Completion of sediment removal facilties prior fo iniial discharge fo
watercourse

- Restart of works following any pollution incident.
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. All environmental monitoring and checkiists shall be recorded and added to the EQF
on a daily basis.

. The EQF shall assign particular responsibility and monitoring duties to particular
named stalf and the Site Agent’ Manager shall ensure that this is implemented in
full. Training for each member of staff on their specific area of responsibility shall be
carmed out before the commencement of that operation. A record of all fraining
carned ouwt shall be maintained in the EQP and a further copy issued fo the EAOD.

. Monitoring shall be underfaken as described in Secfion 5.2.1.

. All mitigation/ conirol measures shall be inspected daily by designated contractor
staff and maintenance and repairs carried out immediately.

5.2.3 Environmental Assurance Officer (EAQ)

Separate from the on-going and detailed monitoring camied out by the contractor as part
of the EQP; the EAQ shall carmy out the inspection’ monitoring regime described below on
behalf of the employer. The results will be stored in the EAQ's monitoring file and will be:
available for inspection/ audit by the client, MPWS5 or IFI staff. All inspections/ monitoring/
results will be recorded on standard forms.

. Inspect the Principal Control Measures on a weekly basis. Report findings to the
Contractor.

. Inspect surface water freaiment measures (ponds, silf fences, sandbags efc.) on a
daily basis and obtain furbidity readings.

. Inspect all outfalls to wafercourses on a daily basis and obfain furbidity readings.
Where excavation, pumping out or concreting works are on-going in the vicinity
obtain turbidity readings three times per day.

. Daily visual inspection of watercourses to which there is a discharge fram the works
and those where there is construction works in the vicinity.

* Wheel wash facilities shall be inspected on a weekly basis.

. Stockpiles shall be monitored on a daily basis while being filled or emptied, and
otherwize on a weekly basis.

. Control measures for works at or near water bodies shall be inspected on a daily
basis.
. Concrete operations at or near watercourses shall be supervised and designated

chute washing point facilifies shall be inspected on a daily basis.
. Al site compounds shall be inspected on a weekly basis.

. The contractor's EQF monitoring resulfs shall be audited on a frequent basis (six
times per quarter af @ minimum).

. Any and all exceedance of the investigatory level for turbidity shall be reported fo
the NPWE and IFl and shall be investigated thoroughly by the EAQ and the
contractor.

. Where the EAQ considers that the risk of a sediment release is high, he' she shall
inform the confractor and request protective action to be taken. Where the
confractor does nof take immediate aclion the EAQ shall instruct the contractor fo
take aclion and this shall be reported to the Confract Manager and the Client.

. The EAQ will be delegated powers under the contract sufficient for these
instructions to be issued and for an instruction fo siop works or carry out emergency
Works.
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6 Emergency Procedures

6.1 Introduction

Prior to commencing the works, the Confractor shall prepare an Emergency Response
Plan (ERP) bazed on a thorough risk assessment. The ERP shall detail the procedures to
be undertaken in the event of the release of any sediment into a watercourse, serious
zpillage of chemical, fuel or other hazardous wastes (e.g. concrete), non-compliance
incident with amy permit or licence, or other such nsks that could lead to a pollution
incident, including flood risks.

6.2 Resources and Training

Relevant staff shall be trained in the implementation of the ERP and the use of any spill
kit' control equipment, as necessary. The contractor shall provide a list of all such staff to
the Employers Site Representative detailing the name, contact number and training
received, and the date of the training.

The Contractor shall provide a full list, including the exact locations, of all pollution control
plant and equipment to the Employers Site Representative. All such plant and eguipment
zhall ke maintained in place and in working order for the duration of the works.

The following training measures will be carried out to prepare site personnel for pollutiond
impact control:

. Training fo raise environmenial awareness and pollution confrol awareness dunng
inductions and toolbox falks.

. Comprehensive training in emergency response and spill management for key
persannel.

. Training of an emergency response team to caryout both reactive and proactive

mitigafion on pollulion confrol. This feam will carry out other dufies but thelr primary
rale will be environmental response.

. Environmental Emergency Response Drills will be carmed out at a minimum of every
six months.

6.3 Spill Response

The ERP shall include a simplified Spill Response Procedurs with the following as a
mininum:

* Instruction to stop work;

* Instruction to contain the spill;

. Details of spill clean-up matenal location;

* Name and confact details of all responsible staff;

* Measures parficular to the location and the activity,

. Instruction to contact the EAQ (including Name and Contact Defails).

This Spill Response Procedurs shall be displayed at several locations throughout the site
and at all sensitive locations.
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Emergency equipment'spill kits to facilitate the implementation of the ERP will be made
available in secured locations within the area.

The EAQ shall decide on whether or not the NPWS/ IFI should be notified and shall also
determine if and when works may proceed once comective actions have been completed.

The main objectives of the ERP are as follows:

. Identify the personnel required fo take control of an emdronmental incident.

. Maintain a stafe of preparedness fo prevent or reduce negalive impacts on the
enviranment as a resulf of an environmental incident on the site.

. Provide factual and timely communicafions fo employees, regulatory
authorities/prescribed bodies and the public (if required) during an incident.



Guidelines for the Crossing of Watercourses during the Construction of National
Road Schemes' (WNRA, 2005).

CIRIA Ce48 Control of Water Pollution from Linear Construction Projects: Technical
Guide (Mumane et al. 2008).

CIRIlA CE49 Control of Water Pollution from Linear Congtruction Projects: Site
Guide (Mumane et al. 2006).

Guidelines for the Creation, Implementation and Maintenance of an Environmental
Operating Plan: National Roads Authority (NRA, 2007).

Inland Fizheries Board Guidance Document (formery developed by Eastemn
Figheries Board) “Requirements for the protection of fisheries habitat during
Construction and development works at river Sites.

MNES Listowel Bypass Environmental Impact Statement.
Other EIS's for similar projects.

275



17

276



Appendix 1: Potential Construction Compound Location
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Potential Location for Construction Compound
Laydown areas for Material Storage and
Batching Plants.
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Appendix 2: River Feale - Temporary Works and Bridge Construction Sequencing
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Appendix 9.1 Ambient Air Quality Standards

National standards for ambient air pollutants in Ireland have generally ensued from
Council Directives enacted in the EU (& previously the EC & EEC). The initial interest in
ambient air pollution legislation in the EU dates from the early 1980s and was in response
to the most serious pollutant problems at that time. In response to the problem of acid
rain, sulphur dioxide and later nitrogen dioxide, were the focus of EU legislation. Linked to
the acid rain problem was urban smog associated with fuel burning for space heating
purposes. Also apparent at this time were the problems caused by leaded petrol and EU
legislation was introduced to deal with this problem in the early 1980s.

In recent years the EU has focused on defining a basis strategy across the EU in relation
to ambient air quality. In 1996, a Framework Directive, Council Directive 96/62/EC, on
ambient air quality assessment and management was enacted. The aims of the Directive
are fourfold. Firstly, the Directive’s aim is to establish objectives for ambient air quality
designed to avoid harmful effects to health. Secondly, the Directive aims to assess
ambient air quality on the basis of common methods and criteria throughout the EU.
Additionally, it is aimed to make information on air quality available to the public via alert
thresholds and fourthly, it aims to maintain air quality where it is good and improve it in
other cases.

As part of these measures to improve air quality, the European Commission has adopted
proposals for daughter legislation under Directive 96/62/EC. The first of these directives to
be enacted, Council Directive 1999/30/EC, was passed into Irish Law as S.I. No 271 of
2002 (Air Quality Standards Regulations 2002), and has set limit values which came into
operation on 17th June 2002. The Air Quality Standards Regulations 2002 detail margins
of tolerance, which are trigger levels for certain types of action in the period leading to the
attainment date. The margin of tolerance varies from 60% for lead, to 30% for 24-hour
limit value for PM10, 40% for the hourly and annual limit value for NO2 and 26% for hourly
SO2 limit values. The margin of tolerance commenced from June 2002, and started to
reduce from 1 January 2003 and does so every 12 months by equal annual percentages
to reach 0% by the attainment date. A second daughter directive, EU Council Directive
2000/69/EC, details limit values for both carbon monoxide and benzene in ambient air.
This has also been passed into Irish Law under the Air Quality Standards Regulations
2002.

The most recent EU Council Directive on ambient air quality was published on the
11/06/08. Council Directive 2008/50/EC combines the previous Air Quality Framework
Directive and its subsequent daughter directives. This has also been passed into Irish
Law under the Air Quality Standards Regulations 2011 (S.l. 180 of 2011). Provisions
were also made for the inclusion of new ambient limit values relating to PM2.5. In regards
to existing ambient air quality standards, it is not proposed to modify the standards but to
strengthen existing provisions to ensure that non-compliances are removed. In addition,
new ambient standards for PM2.5 are included in Directive 2008/50/EC. The approach for
PM2.5 is to establish a target value of 25 pug/m3, as an annual average (to be attained
everywhere by 2010) and a limit value of 25 ug/m3, as an annual average (to be attained
everywhere by 2015), coupled with a target to reduce human exposure generally to PM2.5
between 2010 and 2020. This exposure reduction target will range from 0% (for PM2.5
concentrations of less than 8.5 pg/m3 to 20% of the average exposure indicator (AEI) for
concentrations of between 18 - 22 ug/m3. Where the AEI is currently greater than 22
pHg/m3 all appropriate measures should be employed to reduce this level to 18 pug/m3 by
2020. The AEI is based on measurements taken in urban background locations averaged
over a three year period from 2008-2010 and again from 2018-2020. Additionally, an
exposure concentration obligation of 20 pg/m3 has been set to be complied with by 2015,
again based on the AEI.
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Although the EU Air Quality Limit Values are the basis of legislation, other thresholds
outlined by the EU Directives are used which are triggers for particular actions. The Alert
Threshold is defined in Council Directive 2008/50/EC as “a level beyond which there is a
risk to human health from brief exposure and at which immediate steps shall be taken as
laid down in Directive 2008/50/EC”. These steps include undertaking to ensure that the
necessary steps are taken to inform the public (e.g. by means of radio, television and the
press).

The Margin of Tolerance is defined in Council Directive 2008/50/EC as a concentration
which is higher than the limit value when legislation comes into force. It decreases to meet
the limit value by the attainment date. The Upper Assessment Threshold is defined in
Council Directive 2008/50/EC as a concentration above which high quality measurement
is mandatory. Data from measurement may be supplemented by information from other
sources, including air quality modelling.

An annual average limit for both NOx (NO and NO2) is applicable for the protection of
vegetation in highly rural areas away from major sources of NOx such as large
conurbations, factories and high road vehicle activity such as a dual carriageway or
motorway. Annex Ill of EU Directive 2008/50/EC identifies that monitoring to demonstrate
compliance with the NOX limit for the protection of vegetation should be carried out
distances greater than:

5 km from the nearest motorway or dual carriageway
5 km from the nearest major industrial installation
20 km from a major urban conurbation

As a guideline, a monitoring station should be indicative of approximately 1000 km2 of
surrounding area.

Under the terms of EU Framework Directive on Ambient Air Quality (96/62/EC),
geographical areas within member states have been classified in terms of zones. The
zones have been defined in order to meet the criteria for air quality monitoring,
assessment and management as described in the Framework Directive and Daughter
Directives. Zone A is defined as Dublin and its environs, Zone B is defined as Cork City,
Zone C is defined as 21 urban areas with a population greater than 15,000 and Zone D is
defined as the remainder of the country. The Zones were defined based on among other
things, population and existing ambient air quality.

EU Council Directive 96/62/EC on ambient air quality and assessment has been adopted
into Irish Legislation (S.l. No. 33 of 1999). The act has designated the Environmental
Protection Agency (EPA) as the competent authority responsible for the implementation of
the Directive and for assessing ambient air quality in the State. Other commonly
referenced ambient air quality standards include the World Health Organisation. The
WHO guidelines differ from air quality standards in that they are primarily set to protect
public health from the effects of air pollution. Air quality standards, however, are air quality
guidelines recommended by governments, for which additional factors, such as socio-
economic factors, may be considered.

Air Dispersion Modelling

The inputs to the DMRB model consist of information on road layouts, receptor locations,
annual average daily traffic movements, annual average traffic speeds and background
concentrations(Al). Using this input data the model predicts ambient ground level
concentrations at the worst-case sensitive receptor using generic meteorological data.

The DMRB underwent an extensive validation exercise(A2) as part of the UK’'s Review
and Assessment Process to designate areas as Air Quality Management Areas (AQMAS).



The validation exercise was carried out at 12 monitoring sites within the UK DEFRAs
national air quality monitoring network. The validation exercise was carried out for NOX,
NO2 and PM10, and included urban background and kerbside/roadside locations, “open”
and “confined” settings and a variety of geographical locations(A2).

In relation to NO2, the model generally over-predicts concentrations, with a greater
degree of over-prediction at “open” site locations. The performance of the model with
respect to NO2 mirrors that of NOx showing that the over-prediction is due to NOXx
calculations rather than the NOx:NO2 conversion. Within most urban situations, the model
overestimates annual mean NO2 concentrations by between 0 to 40% at confined
locations and by 20 to 60% at open locations. The performance is considered comparable
with that of sophisticated dispersion models when applied to situations where specific
local validation corrections have not been carried out.

The model also tends to over-predict PM10. Within most urban situations, the model will
over-estimate annual mean PM10 concentrations by between 20 to 40%. The
performance is comparable to more sophisticated models, which, if not validated locally,
can be expected to predict concentrations within the range of +50%.

Thus, the validation exercise has confirmed that the model is a useful screening tool for
the Second Stage Review and Assessment, for which a conservative approach is
applicable(A2).

References
(A1) UK DEFRA (2007) Design Manual for Roads and Bridges, Volume 11, Section 3,
Part 1 - HA207/07 (Document & Calculation Spreadsheet)

(A2) UK DEFRA (2001) DMRB Model Validation for the Purposes of Review and
Assessment
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Appendix 9.2 Wind Direction and Speed
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Appendix 9.3 Dust Minimisation Measures

Dust Minimisation Plan

A dust minimisation plan will be formulated for the construction phase of the project, as
construction activities are likely to generate some dust emissions. The potential for dust to
be emitted depends on the type of construction activity being carried out in conjunction
with environmental factors including levels of rainfall, wind speeds and wind direction. The
potential for impact from dust depends on the distance to potentially sensitive locations
and whether the wind can carry the dust to these locations. The majority of any dust
produced will be deposited close to the potential source and any impacts from dust
deposition will typically be within two hundred metres of the construction area.

In order to ensure mitigation of the effects of dust nuisance, a series of measures will be
implemented. Site roads shall be regularly cleaned and maintained as appropriate. Hard
surface roads shall be swept to remove mud and aggregate materials from their surface
while any un-surfaced roads shall be restricted to essential site traffic only. Furthermore,
any road that has the potential to give rise to fugitive dust must be regularly watered, as
appropriate, during dry and/or windy conditions.

Vehicles using site roads shall have their speeds restricted where there is a potential for
dust generation. Vehicles delivering material with dust potential to an off-site location shall
be enclosed or covered with tarpaulin at all times to restrict the escape of dust.

Vehicles exiting the site shall make use of a wheel wash facility where appropriate, prior to
entering onto public roads, to ensure mud and other wastes are not tracked onto public
roads. Public roads outside the site shall be regularly inspected for cleanliness, and
cleaned as necessary. Before entrance onto public roads, trucks will be adequately
inspected to ensure no potential for dust emissions.

Material handling systems and site stockpiling of materials shall be designed and laid out
to minimise exposure to wind. Water misting or sprays shall be used as required if
particularly dusty activities are necessary during dry or windy periods. At all times, the
procedures put in place will be strictly monitored and assessed. In the event of dust
nuisance occurring outside the site boundary, satisfactory procedures will be implemented
to rectify the problem.

The dust minimisation plan shall be reviewed at regular intervals during the construction
phase to ensure the effectiveness of the procedures in place and to maintain the goal of
minimisation of dust through the use of best practice and procedures.

Vehicles using site roads shall have their speeds restricted where there is a potential for
dust generation. Vehicles delivering material with dust potential to an off-site location shall
be enclosed or covered with tarpaulin at all times to restrict the escape of dust.

Vehicles exiting the site shall make use of a wheel wash facility where appropriate, prior to
entering onto public roads, to ensure mud and other wastes are not tracked onto public
roads. Public roads outside the site shall be regularly inspected for cleanliness, and
cleaned as necessary. Before entrance onto public roads, trucks will be adequately
inspected to ensure no potential for dust emissions.

Material handling systems and site stockpiling of materials shall be designed and laid out
to minimise exposure to wind. Water misting or sprays shall be used as required if
particularly dusty activities are necessary during dry or windy periods.
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At all times, the procedures put in place will be strictly monitored and assessed. In the
event of dust nuisance occurring outside the site boundary, satisfactory procedures will be
implemented to rectify the problem.

The dust minimisation plan shall be reviewed at regular intervals during the construction
phase to ensure the effectiveness of the procedures in place and to maintain the goal of
minimisation of dust through the use of best practice and procedures.



Appendix 10.1 Receiver Locations

Receiver First Floor Second Floor Approximate Grid Reference R044 1.5 4 19 498.081 634.221
Location Dwelling Dwelling Ground - R0O45 15 4 20 498.128 634.229
Reference Height Height Height (m) = N R0O46 1.5 4 20 498.071 634.172
ROO1 15 4 23 497 553 631 455 R047 1.5 4 18 498.024 634.309
RO02 15 2 Y 497 588 631504 R048 1.5 4 18 498.090 634.365
R003 1.5 4 36 497.866 631.411 RO49 1.5 4 18 497.934 634.391
R004 1.5 4 22 497.731 631.995 ROS0 1.5 4 21 498.187 634.223
RO04b 15 2 53 497 741 631.993 RO51 1.5 4 22 498.202 634.173
ROO5 15 P o4 497 789 631.993 RO52 1.5 4 23 498.279 634.161
RO06 15 2 21 497 545 631.931 RO53 1.5 4 23 498.305 634.140
R007 1.5 4 21 497.800 632.072 RO54 1.5 4 22 498.338 634.123
R008 1.5 4 22 497.877 632.154 RO55 1.5 4 22 498.392 634.141
R009 1.5 4 19 497.485 632.068 RO56 1.5 4 22 498.423 634.152
R010 1.5 4 13 497.784 632.346 ROS7 1.5 4 22 498.476 634.156
RO11 1.5 4 13 497.740 632.394 RO58 1.5 4 22 498.516 634.154
R012 1.5 4 13 497.668 632.435 RO59 1.5 4 22 498.550 634.155
R013 1.5 4 12 497.541 632.607 RO60 1.5 4 23 498.610 634.157
R014 1.5 4 10 496.813 633.278 RO61 1.5 4 23 498.645 634.154
RO15 1.5 4 10 496.746 633.353 RO62 1.5 4 23 498.661 634.154
RO16 15 2 10 496700 633.321 RO63 1.5 4 23 498.690 634.153
RO17 15 2 10 496 986 633.468 RO64 1.5 4 24 498.712 634.154
RO18 15 2 10 497 083 633.560 RO65 1.5 4 24 498.723 634.147
RO19 1.5 4 10 497.076 633.581 RO66 1.5 4 25 498.744 634.175
R020 1.5 4 10 497.040 633.656 RO67 1.5 4 25 498.760 634.175
R021 1.5 4 10 497.092 633.665 RO68 1.5 4 25 498.784 634.175
R022 1.5 4 10 497,085 633,690 R0O69 1.5 4 24 498.737 634.136
R023 15 4 10 497.081 633.719 RO70 1.5 4 25 498.780 634.137
R024 15 4 10 497.063 633.748 RO71 1.5 4 25 498.808 634.147
R025 15 4 10 496.986 633.817 RO72 1.5 4 25 498.817 634.173
R026 15 4 10 496.993 633.900 RO73 1.5 4 26 498.835 634.149
R027 15 4 10 496.953 633.896 RO74 1.5 4 26 498.858 634.174
R028 15 4 11 497.343 633.902 RO75 1.5 4 26 498.861 634.152
R0O29 15 4 11 497.353 633.880 RO76 1.5 4 26 498.874 634.174
R030 15 4 11 497.352 633.829 RO77 1.5 4 26 498.873 634.155
RO31 15 4 11 497.331 633.772 RO78 1.5 4 26 498.890 634.211
R032 15 4 10 497.294 633.750 RO79 1.5 4 26 498.857 634.216
RO33 15 4 10 497.290 633.693 R080 1.5 4 27 498.945 634.219
R034 15 4 15 497.740 633.986 R081 1.5 4 27 498.962 634.134
RO35 15 4 16 497.790 633.994 R082 1.5 4 28 499.047 634.166
RO36 15 4 17 497 844 634 011 RO83 1.5 4 28 499.055 634.171
RO37 15 4 17 497 881 634066 RO84 1.5 4 28 499.071 634.172
RO38 15 4 18 497 924 634.077 RO85 1.5 4 30 499.232 634.177
RO39 15 4 17 497 925 634.110 ROS6 1.5 4 31 499.266 634.177
RO40 15 4 17 497 921 634 132 RO87 1.5 4 32 499.300 634.175
R041 15 4 17 497.919 634.151 R088 1.5 4 32 499.343 634.173
R042 15 4 18 497.952 634.161 R089 1.5 4 33 499.382 634.205
R043 15 4 18 497.993 634.171 R0O90 1.5 4 33 499.429 634.205
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R0O91 15 4 32 499.407 634.173
R092 15 4 33 499.468 634.205
R0O93 15 4 34 499.503 634.205
R094 15 4 33 499.559 634.165
R0O95 15 4 34 499.566 634.194
R0O96 15 4 34 499.607 634.157
R0O97 15 4 35 499.642 634.197
R0O98 15 4 35 499.645 634.164
R0O99 15 4 35 499.659 634.188
R100 15 4 34 499.671 634.141
R100b 15 4 35 499.679 634.140
R101 15 4 35 499.739 634.142
R102 15 4 36 499.757 634.183
R103 15 4 37 499.815 634.178
R104 15 4 37 499.793 634.131
R105 15 4 38 499.844 634.150
R106 15 4 37 499.824 634.107
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R107 1.5 4 39 499.881 634.083
R108 15 4 38 499.878 634.159
R109 1.5 4 40 499.918 634.081
R110 15 4 40 499.942 634.121
R111 1.5 4 43 500.020 634.097
R112 15 4 41 499.928 634.035
R113 1.5 4 43 499.989 634.017
R113b 1.5 4 44 499.997 634.001
R114 1.5 4 43 500.037 634.059
R115 1.5 4 44 500.026 634.002
R115b 1.5 4 44 500.029 634.011
R116 1.5 4 46 500.101 634.001
R116b 15 4 46 500.105 633.998
R117 15 4 44 500.049 633.957
R117b 15 4 44 500.033 633.958




Appendix 10.2a Predicted Noise Levels (Pre Mitigation)

Opening Year 2017 Design Year 2032

Receiver Predicted Noise Level NRA Condition for Noise . Predicted Noise Level = NRA Condition for Noise ___

Location Do Do . Mitigation Satisfied? Mitigation Do Do . Mitigation Satisfied? Mitigation Comments

Reference Minimum Something Required? Minimum Something Required?

(L(fBe)” Lden (dB) (a) (b) © (L(]‘I’Be)” Lden (dB) (a) (b) ©

RO01_A 66 64 Yes No No No 67 65 Yes No No No
RO01_B 67 66 Yes No No No 68 66 Yes No No No
R002_A 70 69 Yes No No No 71 70 Yes No No No
R002_B 72 71 Yes No No No 72 72 Yes No No No
RO03_A 52 51 No No Yes No 53 52 No No Yes No
R003_B 53 52 No No Yes No 54 53 No No Yes No
ROO4e_A 69 63 Yes No No No 70 64 Yes No No No
R0OO4e_B 71 64 Yes No No No 71 65 Yes No No No
ROO4w_A 62 65 Yes Yes No No 63 66 Yes Yes No No
R0O0O4w_B 63 67 Yes Yes No No 65 68 Yes Yes No No
R0O05_A 67 60 No No No No 67 61 Yes No Yes No
RO05_B 68 61 Yes No No No 69 62 Yes No No No
R0O06_A 58 60 No Yes Yes No 59 61 Yes Yes Yes No
R0O06_B 59 61 Yes Yes Yes Yes 60 62 Yes Yes Yes Yes Mitigation requirement confirmed
RO07_A 66 64 Yes No No No 67 65 Yes No No No
RO07_B 68 66 Yes No No No 68 67 Yes No No No
RO08_A 67 64 Yes No No No 68 65 Yes No No No
R0O08_B 69 66 Yes No No No 70 67 Yes No No No
R0O09_A 53 55 No Yes Yes No 54 56 No Yes Yes No
R0O09 B 54 57 No Yes Yes No 55 58 No Yes Yes No
RO10_A 51 50 No No Yes No 52 51 No No Yes No
R010_B 52 52 No No Yes No 53 53 No No Yes No
RO11 A 48 51 No Yes Yes No 49 52 No Yes Yes No
RO11_B 50 53 No Yes Yes No 51 54 No Yes Yes No
R0O12 A 49 53 No Yes Yes No 50 54 No Yes Yes No
R012_B 50 54 No Yes Yes No 51 55 No Yes Yes No
RO13_A 48 53 No Yes Yes No 49 54 No Yes Yes No
RO13 B 49 53 No Yes Yes No 50 55 No Yes Yes No
RO14_A 45 58 No Yes Yes No 46 60 No Yes Yes No
R014 B 46 59 No Yes Yes No 47 61 Yes Yes Yes No
RO15_A 50 57 No Yes Yes No 50 59 No Yes Yes No
RO15 B 51 58 No Yes Yes No 52 60 No Yes Yes No
R0O16_A 53 55 No Yes Yes No 54 56 No Yes Yes No
R016_B 54 56 No Yes Yes No 55 58 No Yes Yes No
RO17_A 53 54 No No Yes No 54 56 No Yes Yes No
R0O17_B 54 55 No No Yes No 55 57 No Yes Yes No
RO18_A 54 54 No No Yes No 55 57 No Yes Yes No
R018 B 56 56 No No Yes No 57 59 No Yes Yes No
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Receiver

Opening Year 2017
Predicted Noise Level

NRA Condition for Noise

Design Year 2032

~Predicted Noise Level = NRA Condition for Noise

Location D‘? . Do . Mitigation Satisfied? Mitiggtion D‘? . Do . Mitigation Satisfied? Mitiga}tion Comments
e Minimum Something Required? Minimum Something Required?
L(;jBe” Lden (dB) (a) '-(?Be” Lden (dB)
RO19_A 48 53 No Yes Yes No 49 55 No Yes Yes No
R019_B 50 54 No Yes Yes No 51 56 No Yes Yes No
R020_A 44 57 No Yes Yes No 45 58 No Yes Yes No
R020_B 46 58 No Yes Yes No 47 59 No Yes Yes No
R021_A 42 53 No Yes Yes No 43 55 No Yes Yes No
R021_B 44 54 No Yes Yes No 45 56 No Yes Yes No
R022_A 41 54 No Yes Yes No 42 56 No Yes Yes No
R022_B 43 55 No Yes Yes No 44 57 No Yes Yes No
RO23_A 42 56 No Yes Yes No 42 57 No Yes Yes No
R023 B 44 57 No Yes Yes No 45 58 No Yes Yes No
R024_A 44 58 No Yes Yes No 45 60 No Yes Yes No
R024 B 46 60 No Yes Yes No 46 61 Yes Yes Yes No
R025_A 44 59 No Yes Yes No 44 61 Yes Yes Yes Yes Mitigation requirement confirmed
R025_B 45 61 Yes Yes Yes No 46 63 Yes Yes Yes No
R026_A 43 56 No Yes Yes No 44 58 No Yes Yes No
R026_B 44 57 No Yes Yes No 45 59 No Yes Yes No
R0O27_A 42 52 No Yes Yes No 43 54 No Yes Yes No
R027_B 44 54 No Yes Yes No 44 56 No Yes Yes No
R028 A 39 53 No Yes Yes No 40 54 No Yes Yes No
R028 B 42 54 No Yes Yes No 42 56 No Yes Yes No
R029_A 40 51 No Yes Yes No 41 52 No Yes Yes No
R029 B 43 52 No Yes Yes No 44 54 No Yes Yes No
RO30_A 41 51 No Yes Yes No 42 53 No Yes Yes No
R0O30_B 43 53 No Yes Yes No 44 54 No Yes Yes No
RO31_A 39 50 No Yes Yes No 40 52 No Yes Yes No
R0O31_B 41 51 No Yes Yes No 42 53 No Yes Yes No
R032_A 38 50 No Yes Yes No 39 52 No Yes Yes No
R032_B 41 51 No Yes Yes No 42 53 No Yes Yes No
R0O33_A 39 48 No Yes Yes No 40 50 No Yes Yes No
R033_B 41 49 No Yes Yes No 42 51 No Yes Yes No
R034_A 42 53 No Yes Yes No 43 54 No Yes Yes No
R034 B 44 54 No Yes Yes No 45 55 No Yes Yes No
RO35_A 43 52 No Yes Yes No 45 54 No Yes Yes No
R035 B 44 53 No Yes Yes No 46 55 No Yes Yes No
RO36_A 42 53 No Yes Yes No 44 55 No Yes Yes No
R036_B 44 54 No Yes Yes No 45 55 No Yes Yes No
R0O37_A 43 55 No Yes Yes No 44 56 No Yes Yes No
R037_B 44 56 No Yes Yes No 46 57 No Yes Yes No
RO38_A 43 54 No Yes Yes No 44 55 No Yes Yes No
R038_B 45 55 No Yes Yes No 46 56 No Yes Yes No
R0O39_A 41 55 No Yes Yes No 42 57 No Yes Yes No
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Receiver

Opening Year 2017
Predicted Noise Level

NRA Condition for Noise

Design Year 2032

~Predicted Noise Level = NRA Condition for Noise

Location D‘? . Do . Mitigation Satisfied? Mitiggtion D‘? . Do . Mitigation Satisfied? Mitiga}tion Comments
e Minimum Something Required? Minimum Something Required?
L(;jBe” Lden (dB) (a) '-(?Be” Lden (dB)
R039_B 44 56 No Yes Yes No 45 58 No Yes Yes No
RO40_A 42 57 No Yes Yes No 43 59 No Yes Yes No
R040_B 44 58 No Yes Yes No 45 60 No Yes Yes No
RO41_A 44 61 Yes Yes Yes No 45 62 Yes Yes Yes No
R041_B 45 62 Yes Yes Yes Yes 47 63 Yes Yes Yes Yes Mitigation requirement confirmed
RO42_A 46 61 Yes Yes Yes No 47 62 Yes Yes Yes No
R042_B 47 62 Yes Yes Yes Yes 49 63 Yes Yes Yes Yes Mitigation requirement confirmed
R043_A 47 60 No Yes Yes No 49 61 Yes Yes Yes No
R043_B 49 61 Yes Yes Yes Yes 50 62 Yes Yes Yes Yes Mitigation requirement confirmed
R044_A 52 59 No Yes Yes No 54 61 Yes Yes Yes No
R044_B 54 60 No Yes Yes No 55 62 Yes Yes Yes Yes Mitigation requirement confirmed
R045_A 60 64 Yes Yes Yes Yes 62 65 Yes Yes Yes Yes Mitigation requirement confirmed
R045_B 62 65 Yes Yes Yes No 63 66 Yes Yes Yes No
R0O46_A 48 54 No Yes Yes No 50 56 No Yes Yes No
R046_B 50 56 No Yes Yes No 51 57 No Yes Yes No
R047_A 60 62 Yes Yes Yes Yes 61 63 Yes Yes Yes Yes Mitigation requirement confirmed
R047 B 61 63 Yes Yes Yes No 62 65 Yes Yes Yes No
R048_A 55 57 No Yes Yes No 57 58 No Yes Yes No
R048 B 57 58 No Yes Yes No 58 60 No Yes Yes No
R049 A 57 58 No Yes Yes No 58 59 No Yes Yes No
R049 B 60 61 Yes No No No 62 62 Yes No No No
RO50_A 59 63 Yes Yes Yes Yes 61 64 Yes Yes Yes Yes Mitigation requirement confirmed
R0O50_B 62 66 Yes Yes Yes No 64 68 Yes Yes Yes No
RO51_A 61 63 Yes Yes Yes No 62 65 Yes Yes Yes No
RO51_B 63 66 Yes Yes Yes Yes 64 67 Yes Yes Yes Yes Mitigation requirement confirmed
RO52_A 58 61 Yes Yes Yes Yes 60 63 Yes Yes Yes Yes Mitigation requirement confirmed
R052 B 62 66 Yes Yes Yes No 64 67 Yes Yes Yes No
RO53_A 52 54 No Yes Yes No 54 55 No Yes Yes No
R0O53 B 55 57 No Yes Yes No 57 58 No Yes Yes No
R054_A 51 52 No Yes Yes No 52 54 No Yes Yes No
R054 B 55 56 No No Yes No 56 57 No No Yes No
RO55 A 58 59 No No Yes No 59 60 No No Yes No
R0O55 B 61 62 Yes No Yes No 62 63 Yes No Yes No
R0O56_A 59 60 No No Yes No 60 61 Yes No Yes No
R056_B 63 64 Yes No Yes No 65 65 Yes No Yes No
RO57_A 60 61 Yes No Yes No 62 62 Yes No Yes No
R057_B 65 66 Yes No Yes No 67 67 Yes No Yes No
R0O58_A 59 60 No No Yes No 61 61 Yes No Yes No
R0O58_B 64 65 Yes No Yes No 66 66 Yes No Yes No
R0O59_A 60 61 Yes No Yes No 62 62 Yes No Yes No
R0O59 B 65 65 Yes No Yes No 67 67 Yes No Yes No
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Opening Year 2017
Predicted Noise Level

NRA Condition for Noise

Design Year 2032

~Predicted Noise Level = NRA Condition for Noise

E()e((::a?tli\(l)enr Do Do . Mitigation Satisfied? Mitiggtion Do Do . Mitigation Satisfied? Mitiga}tion Comments
e Minimum Something Required? Minimum Something Required?
L(;jBe” Lden (dB) (a) '-(?Be” Lden (dB)
RO60_A 60 61 Yes No Yes No 62 62 Yes No Yes No
R0O60_B 65 66 Yes No Yes No 67 67 Yes No Yes No
R0O61_A 55 56 No No Yes No 57 57 No No Yes No
R061_B 60 60 No No Yes No 61 61 Yes No Yes No
R062_A 58 59 No No Yes No 60 60 No No Yes No
R062_B 63 64 Yes No Yes No 65 65 Yes No Yes No
R063_A 58 59 No No Yes No 60 60 No No Yes No
R063_B 63 63 Yes No Yes No 64 64 Yes No Yes No
R064_A 57 58 No No Yes No 59 59 No No Yes No
R064_B 61 62 Yes No Yes No 63 63 Yes No Yes No
RO65_A 55 55 No No Yes No 57 57 No No Yes No
R065 B 58 58 No No Yes No 59 59 No No Yes No
RO66_A 65 66 Yes No Yes No 67 67 Yes No Yes No
R066_B 66 67 Yes No Yes No 68 68 Yes No Yes No
R0O67_A 65 65 Yes No Yes No 67 67 Yes No Yes No
R0O67_B 66 66 Yes No Yes No 68 68 Yes No Yes No
R0O68_A 64 65 Yes No Yes No 66 66 Yes No Yes No
R068_B 66 66 Yes No Yes No 67 67 Yes No Yes No
R0O69_A 51 51 No No Yes No 52 52 No No Yes No
R069 B 53 53 No No Yes No 54 54 No No Yes No
RO70_A 55 56 No No Yes No 57 57 No No Yes No
RO70_B 57 57 No No Yes No 58 59 No No Yes No
RO71_A 56 56 No No Yes No 57 57 No No Yes No
RO71 B 59 60 No No Yes No 60 61 Yes No Yes No
RO72_A 65 66 Yes No Yes No 67 67 Yes No Yes No
R0O72_B 66 67 Yes No Yes No 68 68 Yes No Yes No
RO73_A 56 56 No No Yes No 57 58 No No Yes No
R073_B 59 60 No No Yes No 61 61 Yes No Yes No
RO74_A 64 65 Yes No Yes No 66 66 Yes No Yes No
R0O74_B 66 66 Yes No Yes No 67 68 Yes No Yes No
RO75_A 54 55 No Yes Yes No 56 56 No No Yes No
RO75 B 58 58 No No Yes No 60 59 No No Yes No
RO76_A 64 65 Yes No Yes No 66 66 Yes No Yes No
RO76 B 66 66 Yes No Yes No 68 68 Yes No Yes No
RO77_A 56 58 No Yes Yes No 58 59 No No Yes No
RO77_B 62 64 Yes Yes Yes Yes 64 65 Yes Yes Yes Yes
RO78_A 62 61 Yes No Yes No 63 63 Yes No Yes No
R078_B 63 63 Yes No Yes No 64 64 Yes No Yes No
RO79_A 55 55 No No Yes No 57 57 No No Yes No
R0O79_B 57 57 No No Yes No 58 58 No No Yes No
RO80_A 62 62 Yes No Yes No 64 64 Yes No Yes No
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Receiver

Opening Year 2017
Predicted Noise Level

NRA Condition for Noise

Design Year 2032

~Predicted Noise Level = NRA Condition for Noise

Location D‘? . Do . Mitigation Satisfied? Mitiggtion D‘? . Do . Mitigation Satisfied? Mitiga}tion Comments
e Minimum Something Required? Minimum Something Required?
L(;jBe” Lden (dB) (a) '-(?Be” Lden (dB)
R080_B 64 63 Yes No Yes No 65 65 Yes No Yes No
RO81_A 67 65 Yes No No No 68 66 Yes No No No
R081 B 68 66 Yes No No No 69 67 Yes No No No
R082_A 56 57 No No Yes No 58 58 No No Yes No
R082_B 61 61 Yes No Yes No 62 62 Yes No Yes No
RO83_A 58 58 No No Yes No 59 60 No No Yes No
R083_B 64 64 Yes No Yes No 65 66 Yes No Yes No
R084_A 59 59 No No Yes No 60 61 Yes No Yes No
R084_B 65 65 Yes No Yes No 67 67 Yes No Yes No
R085_A 60 60 No No Yes No 62 62 Yes No Yes No
R085_B 67 67 Yes No Yes No 69 69 Yes No Yes No
R086_A 60 60 No No Yes No 61 61 Yes No Yes No
R086_B 68 68 Yes No Yes No 70 69 Yes No Yes No
RO87_A 64 64 Yes No Yes No 65 65 Yes No Yes No
R087_B 67 67 Yes No Yes No 69 69 Yes No Yes No
R0O88_A 59 60 No No Yes No 61 61 Yes No Yes No
R088 B 66 66 Yes No Yes No 68 68 Yes No Yes No
R089_A 58 58 No No Yes No 59 59 No No Yes No
R089 B 63 63 Yes No Yes No 64 65 Yes No Yes No
R0O90_A 58 58 No No Yes No 59 59 No No Yes No
R090_B 63 63 Yes No Yes No 64 64 Yes No Yes No
R0O91 A 58 58 No No Yes No 60 60 No No Yes No
R091 B 65 66 Yes No Yes No 67 67 Yes No Yes No
R092_A 59 59 No No Yes No 60 60 No No Yes No
R092_B 63 63 Yes No Yes No 64 64 Yes No Yes No
R093_A 58 59 No No Yes No 60 60 No No Yes No
R093 B 62 62 Yes No Yes No 63 64 Yes No Yes No
R094_A 60 60 No No Yes No 61 61 Yes No Yes No
R094 B 63 63 Yes No Yes No 65 65 Yes No Yes No
R095_A 61 61 Yes No Yes No 62 62 Yes No Yes No
R095 B 66 66 Yes No Yes No 68 68 Yes No Yes No
R096_A 60 60 No No Yes No 61 61 Yes No Yes No
R096_B 62 62 Yes No Yes No 63 63 Yes No Yes No
R0O97_A 59 59 No No Yes No 60 60 No No Yes No
R097_B 62 61 Yes No Yes No 62 62 Yes No Yes No
R098 A 58 58 No No Yes No 59 59 No No Yes No
R098 B 64 63 Yes No Yes No 65 65 Yes No Yes No
R099_A 60 60 No No Yes No 62 62 Yes No Yes No
R099 B 63 63 Yes No Yes No 65 65 Yes No Yes No
R100_A 53 53 No No Yes No 54 54 No No Yes No
R100_B 56 56 No No Yes No 57 57 No No Yes No
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Receiver

Opening Year 2017
Predicted Noise Level

NRA Condition for Noise

Design Year 2032

~Predicted Noise Level = NRA Condition for Noise

Location D‘? . Do . Mitigation Satisfied? Mitiggtion D‘? . Do . Mitigation Satisfied? Mitiga}tion Comments
e Minimum Something Required? Minimum Something Required?
L(;jBe” Lden (dB) (a) '-(?Be” Lden (dB)
R100b_A 55 55 No No Yes No 56 56 No No Yes No
R100b_B 57 57 No No Yes No 58 59 No No Yes No
R101_A 57 57 No No Yes No 59 59 No No Yes No
R101_B 60 61 Yes No Yes No 62 62 Yes No Yes No
R102_A 58 58 No No Yes No 59 59 No No Yes No
R102_B 60 60 No No Yes No 61 61 Yes No Yes No
R103_A 53 53 No No Yes No 55 55 No No Yes No
R103 B 56 57 No No Yes No 58 58 No No Yes No
R104_A 57 57 No No Yes No 59 59 No No Yes No
R104 B 61 61 Yes No Yes No 62 63 Yes No Yes No
R105_A 61 62 Yes No Yes No 63 63 Yes No Yes No
R105 B 64 64 Yes No Yes No 65 65 Yes No Yes No
R106_A 54 54 No No Yes No 55 55 No No Yes No
R106_B 55 56 No No Yes No 57 57 No No Yes No
R107_A 51 52 No No Yes No 53 53 No No Yes No
R107_B 53 53 No No Yes No 55 55 No No Yes No
R108_A 57 57 No No Yes No 58 59 No No Yes No
R108_B 58 59 No No Yes No 60 60 No No Yes No
R109_A 57 57 No No Yes No 58 58 No No Yes No
R109 B 60 60 No No Yes No 61 62 Yes No Yes No
R110_A 62 62 Yes No Yes No 63 63 Yes No Yes No
R110 B 63 63 Yes No Yes No 64 64 Yes No Yes No
R111_A 56 57 No Yes Yes No 57 58 No No Yes No
R111 B 57 58 No No Yes No 58 59 No No Yes No
R112_A 49 49 No No Yes No 50 50 No No Yes No
R112 B 50 51 No No Yes No 52 52 No No Yes No
R113 A 50 50 No No Yes No 51 52 No No Yes No
R113_B 52 52 No No Yes No 53 54 No No Yes No
R113b A 64 65 Yes No No No 65 65 Yes No No No
R113b_B 66 66 Yes No No No 67 67 Yes No No No
R114 A 60 62 Yes Yes Yes No 62 63 Yes Yes Yes No
R114 B 62 63 Yes No Yes No 63 64 Yes No Yes No
R115_A 64 65 Yes No No No 65 66 Yes No No No
R115 B 66 66 Yes No No No 67 67 Yes No No No
R115b_A 58 58 No No Yes No 59 60 No No Yes No
R115b B 62 62 Yes No Yes No 63 63 Yes No Yes No
R116_A 62 64 Yes Yes No No 63 65 Yes Yes No No
R116 B 67 67 Yes No No No 68 68 Yes No No No
R116b_A 68 69 Yes No No No 69 70 Yes No No No
R116b_B 70 69 Yes No No No 71 70 Yes No No No
R117_A 64 65 Yes No No No 65 66 Yes No No No
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Receiver

Opening Year 2017
Predicted Noise Level

NRA Condition for Noise

Design Year 2032

~Predicted Noise Level = NRA Condition for Noise

Location D(_) . Do . Mitigation Satisfied? Mitiggtion D‘? . Do . Mitigation Satisfied? Mitigqtion Comments
S aa Minimum ~Something Required? Minimum Something Required?
L(;’Be” Lden (dB) (a) '-(?Be” Lden (dB)

ROO1_A 66 64 Yes No No No 67 65 Yes No No No

RO01_B 67 66 Yes No No No 68 66 Yes No No No

R002_A 70 69 Yes No No No 71 70 Yes No No No

R002_B 72 71 Yes No No No 72 72 Yes No No No

RO03_A 52 51 No No Yes No 53 52 No No Yes No
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Location SO1

Location S02

Location S03

Location S04

Location S05

Location S06

Location SO7

Location S08

Location S09

Location S10

Location S11

Location S12

Location S13

Location S14

Location S15

Appendix 10.3 Noise Monitoring Notes

Noise levels at this location were dominated by distant traffic from the N69. Other sources noted were birdsong and occasional local traffic movements. Noise levels were in the range
42dB to 49dB Laeq and 44 to 47dB Laig. The derived Lge, at this location is 48dB.

Noise levels at this location were dominated by road traffic on the N69. Noise levels were in the range 72dB to 73dB Laeq and 77 to 78dB Laio. The derived Lgen at this location is 76dB.
Noise levels at this location were dominated by traffic movements on the R557. Other sources noted were birdsong and occasional dog barking. Noise levels were in the range 54dB to
68dB Laeq and 53 to 55dB Lajo. Please note that the elevated Laeq level during the second survey period was due to a local car movement to the farm yard and dog barking. The derived
Lgen at this location is 55dB.

This was also the location of an unattended 24-hour measurement. The measured Lqe, at this location was 61dB. The difference between the derived Ly, and the actual Ly, Was most
likely due to several noisy periods during the unattended noise monitoring. This could have been due to farm activity or dog barking. It is considered that the derived Ly, value is more
representative of the existing ambient traffic noise level.

Noise levels at this location were dominated by traffic movements along the N69. Noise levels were in the range of 67 to 68dB Laeq and 71 to 73dB Laio. The derived Ly, at this location
is 71dB.

Noise levels at this location were dominated by distant traffic movements along the N69 and occasional birdsong and local traffic movements. Noise levels were in the range 51dB to
53dB Laeq @and 52 to 53dB Lajo. The derived Lge, at this location is 55dB.

Noise levels at this location were dominated by distant road traffic and occasional birdsong. Noise levels were in the range 46dB to 48dB Laeq and 47 to 50dB Laio. The derived Lge, at
this location is 50dB.

Noise levels at this location were dominated by road traffic along Greenville Road. Noise levels were in the range of 60dB to 65dB Laeq and 58 to 64dB Laio. The derived Lge, at this
location is 62dB.

Noise levels at this location were dominated by distant road traffic. Other sources noted were infrequent local traffic and birdsong. Noise levels were in the range of 43dB to 45dB Laeq
and 45 to 47dB Laqo. The derived Lge, at this location is 49dB.

This was also the location of an unattended 24-hour measurement. The measured L4, at this location was 51dB. This shows good agreement with the derived Lge, level.

Noise levels at this location were dominated by road traffic along Greenville Road. Noise levels were in the range of 59dB to 62dB Laeq and 63 to 65dB Laio. The derived Lge, at this
location is 64dB.

Noise levels at this location were dominated by distant road traffic. Birdsong was also noted. Noise levels were in the range of 43dB to 46dB Laeq and 45 to 47dB Laio. The derived Lgen at
this location is 49dB.

Noise levels at this location were dominated by distant road traffic. Birdsong was also noted. Noise levels were in the range of 44dB to 46dB Laeq and 46 to 48dB Laio. The derived Lge, at
this location is 49dB.

Noise levels at this location were dominated by road traffic along the R553. Birdsong was also noted. Noise levels were of the order of 59dB Laeq and in the range of 63 to 64dB Laio. The
derived Lg4e, at this location is 63dB.

Noise levels at this location were dominated by road traffic along the John B. Keane Road. Grass cutting, birdsong and children playing were also noted. Noise levels were in the range
of 56 to 61dB Laeq and in the range of 49 to 64dB Laio. The derived Lge, at this location is 59dB.

Noise levels at this location were dominated by road traffic along the John B. Keane Road. Noise levels were in the range of 67 to 71dB Laeq and in the range of 72 to 74dB Laio. The
derived Ly, at this location is 72dB.

Noise levels at this location were dominated by road traffic on the John B. Keane Road. Other sources noted were birdsong and distant activity from commercial premises. Noise levels
were in the range of 59dB to 60dB Laeq and 62 to 63dB Laig. The derived Lge, at this location is 62dB.
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Location S16

Location S17

Location S18

This was also the location of an unattended 24-hour measurement. The measured Lge, at this location was 66dB. This generally shows good agreement with the derived Lge, level,

however, the slightly elevated measured Lqe, level is most likely as a result of the fact that the unattended noise monitor was at a first floor level while the attended survey was a ground
floor level.

Noise levels at this location were dominated by road traffic along the John B. Keane Road. Birdsong and pedestrian activity were also noted. Noise levels were in of the order of 66dB
Laeq @and 70dB Laio. The derived Lge, at this location is 69dB.

Noise levels at this location were dominated by road traffic along the John B. Keane Road. Grass cutting and birdsong were also noted. Noise levels were in the range of 49 to 51dB Laeq
and in the range of 53 to 54dB La1o. The derived Lqe, at this location is 55dB.

Noise levels at this location were dominated by road traffic along the John B. Keane Road. Birdsong and children playing were also noted. Noise levels were in the range of 59 to 60dB
Laeq @and in the range of 62 to 64dB Laio. The derived Lgen at this location is 63dB.
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Appendix 10.6 Unattended Noise Monitoring Results

Hour Monitoring Results at Survey Location S03
Measured Noise Levels (dB re.2x10-5Pa)
Time Period
LA10
17:00 — 18:00 58 56 49
18:00 — 19:00 52 55 48
19:00 — 20:00 53 55 48
20:00 — 21:00 52 55 48
21:00 - 22:00 51 54 45
22:00 - 23:00 49 52 37
23:00 - 00:00 46 51 30
00:00 — 01:00 42 46 29
01:00 — 02:00 39 42 32
02:00 - 03:00 43 42 35
03:00 — 04:00 42 44 37
04:00 - 05:00 46 49 41
05:00 — 06:00 53 55 48
06:00 — 07:00 53 56 48
07:00 — 08:00 53 56 48
08:00 — 09:00 54 56 50
09:00 — 10:00 66 56 49
10:00 - 11:00 61 56 47
11:00 — 12:00 67 57 47
12:00 — 13:00 57 55 47
13:00 — 14:00 53 56 48
14:00 — 15:00 69 56 47
15:00 - 16:00 61 57 48
16:00 — 17:00 62 56 48
Measured value of Lden 61
Derived value of Lden 55
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24-Hour Monitoring Results at Survey Location S08

Measured Noise Levels (dB re.2x10'5Pa)

Time Period
Lao
17:00 — 18:00 58 56 49
18:00 — 19:00 52 55 48
19:00 — 20:00 53 55 48
20:00 - 21:00 52 55 48
21:00 - 22:00 51 54 45
22:00 — 23:00 49 52 37
23:00 — 00:00 46 51 30
00:00 — 01:00 42 46 29
01:00 — 02:00 39 42 32
02:00 - 03:00 43 42 35
03:00 — 04:00 42 44 37
04:00 - 05:00 46 49 41
05:00 — 06:00 53 55 48
06:00 — 07:00 53 56 48
07:00 — 08:00 53 56 48
08:00 — 09:00 54 56 50
09:00 — 10:00 66 56 49
10:00 - 11:00 61 56 47
11:00 - 12:00 67 57 47
12:00 - 13:00 57 55 47
13:00 — 14:00 53 56 48
14:00 - 15:00 69 56 47
15:00 - 16:00 61 57 48
16:00 — 17:00 62 56 48
Measured value of Lgen 61
Derived value of Lgen 55

24-Hour Monitoring Results at Survey Location S15

300



Measured Noise Levels (dB re.2x10'5Pa)

Time Period
Laio
16:30 - 17:30 45 47 38
17:30 — 18:30 42 44 38
18:30 — 19:30 45 47 39
19:30 — 20:30 48 49 39
20:30 - 21:30 47 49 40
21:30 - 22:30 45 48 37
22:30-23:30 42 42 33
23:30 - 00:30 35 38 31
00:30 — 01:30 33 37 27
01:30 — 02:30 34 36 28
02:30 — 03:30 40 40 34
03:30 — 04:30 41 43 34
04:30 — 05:30 48 52 40
05:30 — 06:30 47 49 41
06:30 - 07:30 46 48 42
07:30 - 08:30 45 46 39
08:30 — 09:30 46 48 38
09:30 — 10:30 48 50 38
10:30 — 11:30 46 49 35
11:30 - 12:30 44 45 36
12:30 - 13:30 46 49 38
13:30 - 14:30 46 49 40
14:30 — 15:30 50 50 39
15:30 — 16:30 47 48 40
Measured value of Lgen 51
Derived value of Lgen 49
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Appendix 11.1 Photomontages
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Project Number: 5991 Document Number: | Appendix 11.1 Revision: 04

Project Name: N69 LISTOWEL BYPASS Document Title: PHOTOMONTAGES Date: 10 May 2017

CONTENTS AMENDMENT RECORD

This report has been issued and amended as follows:

REVISION DESCRIPTION DATE PREPARED BY CHECKED BY
00 View Location Map and 5 no. of Photomontages 27 November 2015 RN JK

01 Additional Photomontage 15 December 2015 RN JK

02 Additional 3 no. of Photomontages 03 May 2017 BP DBos

03 Revision to view location map and 3 no. of Photomontages 05 May 2017 BP DBos

04 Revision to 1 Photomontage 10 May 2017 BP DBos

PHOTOMONTAGE TABLE OF CONTENT
Day: 27115|03|05|10
Month: 11]12|05|05|05
Year: 151517 |17 |17
FIGURE NUMBER | REVISION
Figure 1 00[01|02|03|03
View 1a 00|00|00|00|00
View 1b 00|00|00|00|00
View 1c 00|00|00|00|00
View 2a 00/00|00|00|00
View 2b 00|00|00|00|00
View 2¢ 00|00|00|00|00
View 3a 00|00|00|00|00
View 3b 00/00{00| 00|01
View 3c 00|00|00|00|00
View 4a 00|00|00|00|00
View 4b 00|00|00|00|00
View 4c 00/00|00|00|00
View 5a 00|00|00|00|00
View 5b 00|00|00|00|00
View 5¢ 00|00|00|00|00
View 6 00|00|00/|00
View 7a 00|00|00
View 7b 00|01{01
View 8a 00|00/|00
View 8b 00(01{01
View 9a 00|00/|00
View 9b 00|01{01
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