Appendix 5.3. Alluvial Woodland Survey Report

AtkinsRéalis - Baseline / Référence



Mortarstown Wastewater Treatment Plant

Assessment of River Corridor Woodland

Version: Rev3 - updated following Uisce Eireann review
Prepared: Mary O’Connor PhD, Independent Botanical Ecologist
Reviewed: Owen O’Keefe, Senior Ecologist, AtkinsRéalis

Authorised: Pat Egan, Associate Director, AtkinsRéalis

Date: 3rd May 2024
Lo INEFOTUCTION ettt ettt e s e st e e st e s bt e e st e e s bt e e abeesabeeesabeesabeeenteesabeeenanes 1
1.1. Note on Rev 2.0 and Subsequent REVISIONS .......ccccciiieiiiiiieicieee s scieee e ecieee e ssiee e sreee e 2
2. River Barrow and RIVEI NOIE SAC.......couiiiiierieeiieite ettt ettt st sttt et e saee st sanesbesbe e beesns 3
2.1.  Alluvial Woodland in the Barrow NOTIe SAC........ccceeieeieeneenienieeieesieesiee st 3
3. Understanding the Alluvial Woodland Habitat ...........cceeuviiiiiiiiiiiiee e 5
Y L (I 1 V=T n =Y u o o PP PP PPPOPPRPP 7
4.1. S T=] Lo I UL PPNt 7
4.2, Habitats, following the Fossitt (2000) Classification, and Woodland Communities,
FOHOWING the IVC ... e e e e et e e et e e e e bae e e e sabaee e esabeeeeenarenas 7
4.2.1.  North and West of the Existing Pumping StatioN............cccccvueeeeecvvreeeiiuveersivennn. 7
4.2.2.  South of the Existing PUmping StQtioN ..............ccccueeeecueeeeeeiireeesiireeesiieaeeenens 12
4.2.3. Woodland Associated with the OUtfall Pipe...............cceccveeeeecveveeesiiveeeeiiveaeanns 16
5.  Linking to the TOPOZIraphiC SUIVEY .....cccoiiiiiiiie ettt et tae e e e aee e e e e aee e e e eareeas 20
[T €] o Tl [V o ] DSV R PO PO PP 22
7o REFEIENCES. . .eiiiieie ittt sttt et et st b e b s e e ae e e aeeene s 23
Appendix 1 - BotaniCal SPECIES lISt.....uiiiiiciiiee ittt e et e e e eate e e e e eare e e e esatee e e entaeeeeanes 25
Appendix 2 - Topographical SUIVEY reSUILS........cceii i 28
Appendix 3 - Irish Vegetation Classification community synopsis for WL3D .......cccccvvveeeviviveeecciieeennns 29
Appendix 4 - Interpretation Manual of EU Habitats definition of 91E0*...........cccooooiiiiiiiiee e 30

Page i



Uisce Eireann is in the process of upgrading the wastewater treatment plant and associated pumping
station and outfall in the vicinity of Mortarstown, Carlow Town, Co. Carlow. The existing infrastructure
lies adjacent to the River Barrow (see Figure 1), which supports continuous woodland cover along the
river corridor. The study area is within the River Barrow and River Nore SAC (see Figure 1), for which
the Annex | priority habitat ‘“*Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion,
Alnion incanae, Salicion albae)’ (code: 91EQ) is a qualifying interest.

Figure 1: Study area for assessment of river corridor woodland at Mortarstown, showing overlap with the River Barrow
and River Nore SAC.

AtkinsRéalis was contracted to provide environmental services in relation to the proposed project,
including preparation of a Natura Impact Statement assessing the implications for the integrity of the
SAC. To that end, a consultant botanical ecologist, Mary O’Connor PhD, was engaged to assess the
occurrence and extent of alluvial woodland habitat in the general area of the proposed project. This
habitat assessment is to support the Natura Impact Statement.

Page 1



Following on from a project team meeting in December 2023, it was decided that classifying the
vegetation composition of the alluvial woodland habitats in the study area using the Irish Vegetation
Classification (IVC) would add further value to the survey data by facilitating comparison with sites of
similar vegetation composition. The IVC seeks to provide a single, unified framework which describes
in detail all Irish natural and semi-natural vegetation based on floristic composition alone. As such, it
is not a habitat classification, but is useful in identifying habitats when used in conjunction with other
information (e.g. on edaphic conditions, topography, hydrological regime and management practices)
in the context of an appropriate habitat classification system. Mixed broadleaf woodland, scrub and
other non-Annex | habitats were not included in the IVC classification of the site.
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The Barrow River in the study area in Co. Carlow forms part of the River Barrow and River Nore SAC
(Site Code: 002162). A summary of the Site Synopsis for this SAC is provided below.

‘This SAC consists of the freshwater stretches of the Barrow/Nore River catchments as far upstream as
the Slieve Bloom Mountains and it also includes the tidal elements and estuary as far downstream as
Creadun Head in Waterford. The larger of the many tributaries include the Lerr, Fushoge, Mountain,
Aughavaud, Owenass, Boherbaun and Stradbally Rivers of the Barrow and the Delour, Dinin, Erkina,
Owveg, Munster, Arrigle and King’s Rivers on the Nore. Both rivers rise in the Old Red Sandstone of the
Slieve Bloom Mountains before passing through a band of Carboniferous shales and sandstones.

The upper reaches of the Barrow also run through limestone. The middle reaches and many of the
eastern tributaries, sourced in the Blackstairs Mountains, run through Leinster Granite. The southern
end runs over intrusive rocks poor in silica.’

The site is an SAC selected for alluvial wet woodlands and petrifying springs, priority habitats on Annex
| of the E.U. Habitats Directive. The site is also selected as an SAC for old oak woodlands, floating river
vegetation, estuary, tidal mudflats, Salicornia mudflats, Atlantic salt meadows, Mediterranean salt
meadows, dry heath and eutrophic tall herbs, all habitats listed on Annex | of the E.U. Habitats
Directive. The site is also selected for the following species listed on Annex Il of the same directive —
Sea Lamprey, River Lamprey, Brook Lamprey, Freshwater Pearl Mussel, Nore Freshwater Pearl Mussel,
Crayfish, Twaite Shad, Atlantic Salmon, Otter, Desmoulin’s Whorl Snail Vertigo moulinsiana and the
Killarney Fern. Other habitats which occur throughout the site include wet grassland, marsh, reed
swamp, improved grassland, arable land, quarries, coniferous plantations, deciduous woodland, scrub
and ponds.

Site-specific conservation objectives for the River Barrow and River Nore SAC were published in July
2011. The conservation objective for each qualifying interest, for which the SAC was selected, is to
maintain or restore, as appropriate depending on the current conservation status of the qualifying
interest, the favourable conservation condition of the Annex | habitat or Annex Il species, as defined
by a specific list of attributes and targets.

This report looks in more detail at the alluvial wet woodland habitat, Alluvial forests with Alnus
glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae)’ (code: 91E0) which
occur in an area of proposed wastewater infrastructure works, south of Carlow town centre.

“*Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion
albae)’ (code: 91E0), or “alluvial woodland” for short, is a natural habitat type listed on Annex | to the
Habitats Directive (92/43/EEC) and covers a number of different woodland types, including the
following as described for the River Barrow and River Nore SAC (NPWS 2011):

e Gallery woodland dominated by tree willows, principally Salix triandra, S. alba, S. fragilis and
S. viminalis. This community consists of small, narrow stands on the riverbanks and islands
where the trees are subject to frequent flooding and/or have their roots permanently in water.
It occurs principally in the lower reaches of the rivers where there is tidal influence. The
vegetation is typically characterised by a tangle of fallen and sprawling trees and shrubs and a
luxuriant tall herb layer, which includes nettle, reed canary-grass and bindweed.
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e Ash-ivy woodland with wood avens and wood speedwell. This community occurs further back
from the river where flooding is less frequent, and the soils normally dry out in the summer.
Typically, it is species-rich with a rich shrub and field layer, often including abundant geophytes,
e.g. celandine, bluebell, wild garlic.

e Alder-meadowsweet woodland. Communities of wet, gleyed soils which are either frequently
inundated or have a permanently high-water table. Three sub-types are recognised,
depending on the hydrology. Typically, they occur in depressions within the ash woodlands or
are associated with seepage zones or springs.

Many of the alluvial woodlands, especially the gallery woodlands, are relatively narrow stands.
Non-annexed ash woodlands and conifer plantations often provided continuity of woodland cover.

Alluvial woodland is a qualifying interest of the River Barrow and River Nore SAC, with its conservation
objective being to restore its favourable conservation condition in the SAC.

A target specified in the River Barrow and River Nore SAC Conservation objectives supporting
document - woodland habitats (NPWS 2011) should be to increase native woodland size to 3ha for
small woods and 25ha for large woods, based on the recommendations of Peterken (1993). However,
the topography, land ownership and surrounding land use may constrain these targets.
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In Irish Wildlife Manual No. 146: Monitoring and assessment of four Annex | woodland habitats, Daly
et al. (2023) describe alluvial woodland as being widespread but localised in Ireland, sometimes
occurring as part of a mosaic with other woodland types. Hydrology is the main factor determining the
vegetation, with Daly et al. (2023) stating that “Flooding may occur frequently (annually or more often)
or infrequently (at intervals of several years)”. The IVC shows affinities between all communities in the
WL3 ‘Alnus glutinosa — Filipendula ulmaria group’ with the Annex | priority habitat ‘*Alluvial forests
with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion albae)’ (91EQ) and
Daly et al. (2023) states that “Where a vegetation type is assigned to the WL3 group and conforms to
the criteria above regarding hydrological conditions, it should be classified as 91EQ".

The alluvial woodland in the study area is also considered to broadly correspond to the British National
Vegetation Classification type W6 Alnus glutinosa-Urtica dioica (as defined in Rodwell 1991). These are
also known as sequential successional, or mosaic forests and typically comprise fast-growing, early
successional woody species in the overstorey (e.g. willow, alder, and or birch as is found in many areas
of the River Barrow corridor, including the woodland corridor south of Carlow Town) and as such, rely
on periodic disturbances for the replacement of suitable regeneration sites for these species. The
pioneer woodland species making up residual alluvial forests often do not survive more than 60-80
years (Rood & Mahoney, 1990; Décamps, 1996) and thus, medium to high-magnitude floods are
needed at least every circa 50 years for forest renewal (Cordes et al., 1997). According to Brinson's
conceptual model (1990), where the frequency and magnitude of floods are inversely proportional,
low-frequency high magnitude floods affect the whole floodplain and significantly alter the landscape
(e.g. create oxbow lakes). Extensive regeneration of riparian communities can be associated with these
flooding events (Cordes et al., 1997). Medium-power intermediate-frequency floods are also
important for the creation of suitable sites for regeneration. For example, 1-in-20-year floods are
necessary to maintain riparian regeneration; these medium-sized floods act to clear away vegetation
and contribute fine sediments to create regeneration niches (Cordes et al., 1997). Low magnitude, high
frequency floods do not play a significant role in terms of the creation of regeneration sites but are
important for the replenishment of underground water sources, sediment deposits and for the
maintenance of the establishment sites of pioneer communities (e.g. removal of aggressive
competitors) (Stromberg & Patten, 1990). Where the timing, intensity, frequency and (or) duration of
flood disturbances are disrupted and become insufficient to maintain typical early successional woody
riparian species assemblages, there will either be a gradual transformation of the floodplain woodland
towards a climax hardwood community, regenerated through autogenic processes (e.g. competition
and gap formation) (Amoros et al., 1987a).

The woodland vegetation communities within a river basin are naturally diverse reflecting the patterns
in valley morphology and the dynamics of fluvial metamorphosis (Piegay et al., 2000). A typical
floodplain should exhibit patch-scale variation ordered along a gradient from species-poor pioneer
communities on frequently disturbed ground to more diverse riparian woodland with species such as
alder and willow on older stable deposits which, in time, is invaded by species such as ash or oak. In
poorly drained areas the disturbance-dependant alder communities will persist. However, on better
drained alluvial soils where flooding has become infrequent due to stabilisation of the river channel,
terrestrial succession will lead to mixed broadleaved woodland, including oak, ash and sycamore. In
addition to this natural diversity, anthropogenic pressures have altered the course of natural
succession and vegetation development can be interrupted.
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It is therefore important to consider the mosaic and continuum nature of the riparian/alluvial
woodland habitat which generally displays a vegetation which follows a gradient from areas of standing
water through areas of frequent to infrequent flooding and dry areas where naturally oak/ash
woodlands become dominant. The woodland cannot be considered to follow a single hydrological
regime but to contain sites of many hydrological and ecological niches. It is therefore not possible to
draw boundary lines on vegetation which is by its nature a mosaic type, including wet, damp and dry
facies as part of a complex mosaic which should be considered together as an ecological unit.

The Interpretation Manual of EU Habitats (DG Env, 2013) definition of the priority Annex | habitat
“*Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion incanae, Salicion
albae)’ (91EQ) is presented in Appendix 4. This definition focusses on vegetation composition and the
interaction of hydrological regime and edaphic factors.
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A site visit was carried out in June 2023 as part of site assessment.

This survey involved a walk-over of the site. An inventory of the occurrence of habitat and species of
conservation importance at the site was carried out in the field. Habitats were classified using the
standard nomenclature from A Guide to Habitats in Ireland (Fossitt 2000) and the constituent species
were recorded in these habitats; a full species list is presented in Appendix 1. The floristic composition
of riparian woodland areas was also classified using the IVC.

In tandem with this habitat assessment a topographical survey of the site was also carried out which
showed in detail elevation levels at the site; see Appendix 2.

Dry Meadows and Grassy Verges (GS2), Scrub (WS1) and Riparian Woodland (WN5)

‘Dry meadows and grassy verges’ (GS2) occurs in an area where there is occasional vehicle access,
north of the existing pumping station where the grasses had not recently been cut and had grown tall
and become rank. Typical species included Cock’s Foot (Dactylis glomerata), Yorkshire Fog (Holcus
lanatus), False Oat Grass (Arrhenatherum elatius), Creeping Buttercup (Ranunculus repens), Meadow
Vetchling (Lathyrus pratensis), Bush Vetch (Vicia sepium), Ribwort Plantain (Plantago lanceolata),
Hogweed (Heracleum spondylium), Knapweed (Centaurea nigra) and Nettle (Urtica dioica). The habitat
forms a mosaic with ‘Scrub’ (WS1) dominated by Bramble (Rubus fruticosus agg.). There are areas of
prolific Hedge Bindweed (Calystegia sepium) growing through the bramble layer.

Adjoining this habitat and down the slope, there is a thin strip of mature ‘Riparian woodland’ (WN5)
on the banks of the River Barrow, dominated by Willow (Salix spp., including Salix alba), Alder (Alnus
glutinosa) and Poplar (Populus spp.) trees, with some Hawthorn (Crataegus monogyna). Herb species
in this habitat include Creeping Bent (Agrostis stolonifera), Water Mint (Mentha aquatica), Reed
Canary-grass (Phalaris arundinacea), Wood Dock (Rumex sanguineus) and Nettle (Urtica dioica). This
vegetation composition corresponds to the IVC community ‘Salix cinerea — Urtica dioica / Grey Willow
— Common Nettle woodland’ (code: WL3D). The full IVC synopsis for this community type is presented
in Appendix 3. As per this synopsis, stands of this woodland type occurring along rivers and subject to
periodic inundation, as is the case here, qualify as priority Annex | alluvial woodland. Similarly, the
Interpretation Manual of EU Habitats (DG Env, 2013) states that the priority Annex | habitat occurs “on
heavy soils (generally rich in alluvial deposits) periodically inundated by the annual rise of the river (or
brook) level, but otherwise well-drained and aerated during low-water”, which is also the case here.
Therefore, given the vegetation composition, hydrological regime and edaphic conditions, the narrow
strip of riparian woodland north and west of the existing pumping station qualifies as priority Annex |
alluvial woodland. This area is indicated as zone A in Figure 2 below.

There is some occurrence of the invasive species Himalayan Balsam (Impatiens glandulifera) along the
riverbank and Water fern (Azolla filiculoides) in the shallow water occurring in the shallows water.
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Figure 2: Extent of woodland habitats north of the existing pumping station.
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Photos 1 and 2: Dry meadow (GS2), scrub (WS1) and a thin strip of riparian woodland (WN5) north of the existing
pumping station.
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Photo 3: ‘Salix cinerea — Urtica dioica / Grey Willow — Common Nettle woodland community’ (WL3D) north of the existing
pumping station.
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Photo 4: ‘Salix cinerea — Urtica dioica / Grey Willow — Common Nettle woodland community’ (WL3D) west of the existing
pumping station.
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Scrub (WS1)

Immediately south of the pumping station is an area of early successional-stage scrub dominated by
bramble (Rubus fruticosus agg.) with abundant weedy species including nettle (Urtica dioica), hedge
bindweed (Calystegia sepium), false oat-grass (Arrhenatherum elatius), great willowherb (Epilobium
hirsutum), with some immature willow (Salix spp.) spreading and sycamore (Acer pseudoplatanus).
There is no canopy development and very low woody component. This vegetation composition and
structure is indicative of past disturbance to the site.

Photos 5 and 6: ‘Scrub’ (WS1) immediately south of the existing pumping station.

This area is indicated as zone D in Figure 3 below. The ground level in zone D is almost entirely above
the 1-in-100-year flood level, and the small portion below this level is still above the 1-in-10-year level.
As zone D has no canopy, it is not a woodland, and as it is not regularly flooded (nor is there any
groundwater flushing), the hydrological regime is not suitable for alluvial woodland. Furthermore, zone
D does not provide any significant supporting function to adjacent woodland.
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Figure 3: Distribution and extents of woodland habitats south of the existing pumping station.
Mixed Broadleaved Woodland (WD1) with elements of Willow-Alder-Ash Woodland (WN6)

The woodland habitats in zones A, B and C support canopy species including willows (Salix spp.), Alder
(Alnus glutinosa) and Ash (Fraxinus excelsior), mixed with other species such as Sycamore (Acer
pseudoplatanus), Hawthorn (Crataegus monogyna), Birch (Betula pubescens) and Elder (Sambucus
nigra). Meadowsweet (Filipendula ulmaria), Remote Sedge (Carex remota) and Creeping Bent (Agrostis
stolonifera) occur in damper areas. Other common components of the field layer include Bramble
(Rubus fruticosus agg.), lvy (Hedera helix), Creeping Buttercup (Ranunculus repens), Meadowsweet
(Filipendula ulmaria), Nettle (Urtica dioica), and Lady-fern (Athyrium filix-femina).

Lower in the woodland (indicated as zone A in Figure 3 above), there are open areas of bare exposed
soil evidently associated with more frequent inundation from river water and areas of slightly higher
elevation where wetland herbaceous species occur such as Meadowsweet (Filipendula ulmaria),
Creeping Bent (Agrostis stolonifera), Water Mint (Mentha aquatica), Wood Dock (Rumex sanguineus)
and species indicative of disturbance such as Nettle (Urtica dioica) and enrichment such as Creeping
buttercup (Ranunculus repens). These species are common elements of alluvial woodland habitat. As
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per the woodland north of the pumping station, the floristic composition of zone A is reflective of IVC
community type WL3D and the habitat qualifies as priority Annex | alluvial woodland.

Photo 7: 'Salix cinerea — Urtica dioica / Grey Willow — Common Nettle woodland community’ (WL3D) south of the existing
pumping Station.

In the area indicated as zone B in Figure 3 above, there is a narrow band of woodland which reflects
a transitional woodland community, with some characteristics of priority Annex | alluvial woodland in
terms of canopy composition, but the soil is lower in alluvium and less frequently inundated. Above
the 1-in-10-year flood level, the combination of floristic composition, hydrological regime and edaphic
conditions were observed to no longer meet the criteria for priority Annex | alluvial woodland, while
still being broadly reflective of the ICV community type WL3D and providing continuity of canopy cover
and source of regenerative capacity for the adjoining priority Annex | alluvial woodland in zone A
following flooding or other disturbance.

As the change in habitat type from zone A to zone B is gradual, the boundary between the zones as
mapped in Figure 3 above indicates the upper edge of this continuum, thus the area mapped as zone
A indicated the maximum extent of the priority Annex | habitat.
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Further up the slope from the river, above the 1-in-100-year flood level, in the area indicated as zone
C in Figure 3 above, species such as lvy (Hedera helix), Herb-Robert (Geranium robertianum), Lesser
Celandine (Ficaria verna subsp. verna) become more common as the woodland floor becomes drier
and more stable. The vegetation in zone C represents ‘Mixed broadleaved woodland’ (WD1) with
elements of ‘Wet willow-alder-ash woodland’ (WN6). Canopy species also reflect drier conditions
(flooded only very infrequently), with species such as Horse Chestnut (Aesculus hippocastanum)
occurring here. This strip of woodland does not correspond to any Annex | habitat and unlikely
provides any supporting function (for the priority Annex | alluvial woodland in zone A) other than
continuity of high-canopy cover and as a buffer from non-woodland habitats.

The invasive alien species Himalayan Balsam (Impatiens glandulifera), Winter Heliotrope (Petasites
pyrenaicus) and Traveller’s Joy (Clematis vitalba) also occur in zones A, B, C and D south of the existing
pumping station site. During a site visit on 10" April 2024, it was evident that most of the part of zones
C and D in this area had recently been disturbed, likely during the installation of a new surface water
outfall in this area.

Photos 8 and 9: Transitional area of high-canopy woodland south of the existing pumping station - ‘Mixed broadleaved
woodland’ (WD1) with elements of ‘Wet willow-alder-ash woodland’ (WN6), note bare ground in lower areas of
woodland with more frequent inundation and ivy cover on the woodland floor upslope from river.
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Photos 10 and 11: Transitional area of high-canopy woodland south of the existing pumping station - ‘Mixed
broadleaved woodland’ (WD1) with elements of ‘Wet willow-alder-ash woodland’ (WN6), note bare ground in lower
areas of woodland with more frequent inundation and ivy cover on the woodland floor upslope from river.

4.2.3. Woodland Associated with the Outfall Pipe
Scrub (WS1) and high-canopy Riparian Woodland (WN5)

At the time of survey, along the line of the outfall was an area of low-canopy! willow and bramble
scrub with abundant weedy species nettle, hedge bindweed, false oat-grass, great willowherb, with
some grey willow spreading, sycamore, elder and hazel. This area is mapped as zone E in Figure 4
below. The ground level here was artificially raised in the past and is well above the 1-in-100-year flood
level, with little to no alluvium content in the soil. Zone E does not qualify as priority Annex | alluvial
woodland habitat and does not provide suitable hydrological regime or soil conditions for this habitat.
This scrub provides limited supporting function for the adjoining priority Annex | alluvial woodland in
zone A, i.e. continuity of woodland canopy and a source of willow regeneration following damage. This
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vegetation composition and structure in zone E is indicative of past disturbance. Furthermore, during
a site visit on 10" April 2024, it was evident that most of the willow and bramble scrub along the outfall
line had recently been clear and the ground levelled, leaving only one small stand of low-growing
willows immediately adjacent to the outfall alignment through zone E (see Photo 12 below).

Photo 12: Recent clearance and ground levelling over outfall alignment (indicative alignment shown in red).

The artificially raised ground in zone E falls sharply into an area dominated by White Willow (Salix alba)
on the banks of the River Barrow; indicated as zone A in Figure 4 below. This vegetation composition
of woodland here corresponds to the IVC community type WL3D. This woodland is contiguous with
the priority Annex | alluvial woodland to the north, dominated by White Willow (Salix alba). Other
species occurring here which are positive indicator species for alluvial woodland habitat include Alder
(Alnus glutinosa), Hawthorn (Crataegus monogyna), Ash (Fraxinus excelsior), Grey Willow (Salix
cinerea) and other willows (Salix spp.), and herbaceous species Creeping Bent (Agrostis stolonifera),
Wild Angelica (Angelica sylvestris), Meadowsweet (Filipendula ulmaria), Marsh Bedstraw (Galium
palustre), Flag Iris (Iris pseudacorus), Water Mind (Mentha aquatica), Reed Canary-grass (Phalaris
arundinacea), Wood Dock (Rumex sanguineus) and Nettle (Urtica dioica).

There is a very small remnant population of the invasive alien species Japanese Knotweed (Fallopia
japonica) in zone E and this part of zone A. This infestation has undergone treatment and is now under
effective control, but ongoing monitoring is required.
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Figure 4: Distribution and extents of woodland habitats in the vicinity of the existing outfall pipe.
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Photos 13 and 14: Willow and bramble scrub (WS1) (left) and riparian woodland (WNS5) (right).
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A topographic map of the survey area was prepared; see Appendix 2. This, in conjunction with flood
heights provided by the OPW, allowed for the identification of areas where 1-in-10-year flood and 1-
in-100-year flooding occurred on the site; indicated by the contours in Figures 5 and 6 below.

Figures 5 and 6 show that much of the study area is regularly inundated from the River Barrow and
this is reflected in the vegetation composition and soil conditions which were observed on site. Parts
of the study area which are above the level of regular inundation, but which still contain a continuum
of woodland habitat and some alluvial substratum, were observed to be generally between the 1-in-
10-year and 1-in-100-year flood contours, and this is reflected in the mapping of zone B in Figures 3
and 4 above.

As such, the topographical survey results provided a useful basis for accurate mapping of the ecological
zonation observed within the woodland study area during the botanical survey.

Figure 5: Calculated flooding contours for the northern part of the study area.
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Figure 6: Calculated flooding contours for the southern part of the study area.
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In conclusion, it is clear that the high-canopy woodland which occurs along the River Barrow within
the study area (mapped as zone A) falls under the definition of priority Annex | alluvial woodland
(91E0*), which is listed as a qualifying interest for the River Barrow and Nore SAC. While containing
some non-native species in the canopy, the general vegetation composition, hydrological regime and
soil conditions conform to the description of 91E0* in the Interpretation Manual of EU Habitats.

The area of transitional woodland (mapped as zone B) provides a high-canopy buffer and source of
regenerative capacity to the to the priority Annex | alluvial woodland and it is therefore important to
conserve these areas where possible to provide ecological resilience to the qualifying interest habitat.

The different woodland types in the study area have been defined as follows:

Zone A, between the river and the 1-in-10-year flood contour (precautionary), represents the
priority Annex | alluvial woodland habitat.

Zone B, between the 1-in-10-year and 1-in-100-year flood contours, represents a transitional
area with some elements of alluvial woodland, not corresponding to the priority Annex |
habitat but providing an important supporting function.

Zone C, above the 1-in-100-year flood contour (i.e. only inundated in extreme events),
represents a mixed broadleaved woodland with very few elements of alluvial woodland, not
corresponding to the priority Annex | habitat and providing only a limited supporting function.

Zone D, immediately south of the existing pumping station, represents immature scrub, not
corresponding to the priority Annex | habitat and not providing any supporting function.

Zone E, which is on made ground and almost never inundated, represents willow scrub, not
corresponding to the priority Annex | habitat and providing only a limited supporting function,
and much of this zone has recently been cleared.
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Appendix 1 - Botanical species list
Trees, shrubs and other woody species

Acer pseudoplantanus Sycamore
Aesculus hippocastanum Horse Chestnut
Alnus glutinosa Alder

Betula pubescens Downy Birch
Corylus avellana Hazel
Crataegus monogyna Hawthorn
Euonymus europaeus Spindle
Fraxinus excelsior Ash

Hedera helix vy

llex aquifolium Holly

Malus sylvestris Crab Apple
Pinus sylvestris Scots Pine
Populus alba White Poplar
Quercus robur Pedunculate
Rubus fruticosus agg. Bramble
Salix alba White Willow

Salix cinerea Grey Willow

Salix fragilis Crack Willow

Salix purpurea Pur