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1.

INTRODUCTION
Barn Owls are affected by major roads through direct collision with vehicles, which represents
a major cause of mortality (Newton et al. 1991, Baudvin 1997, Boves and Belthoff 2012, Loss et
al. 2014, Lusby et al. 2019) and has been implicated as a contributing factor in the decline of
their populations (Illner 1992, De Bruin 1994, Ramsden 2003). In addition to direct mortality,
the development of road networks can also affect the quality and quantity of available habitat
for Barn Owls and may cause local displacement of birds through loss of nest sites (Ramsden
2003, Glista et al. 2009). An investigation on the effects of road developments on Barn Owl
behaviour and mortality patterns in Ireland was undertaken by BirdWatch Ireland (hereafter
referred to as the BWI study) and Transport Infrastructure Ireland to determine the impacts of
road networks on Barn Owl populations and to identify mitigation requirements (Lusby et al.
2019). This BWI study is the primary resource used to inform this report.
Although effects of roads on Barn Owl distribution have been reported for other countries
(Shawyer 1987, Shawyer and Dixon 1999, Ramsden 2003), the BWI study reported no effects of
road networks on the breeding distribution or breeding densities of Barn Owls in Ireland (Lusby
et al. 2019). An assessment of breeding densities confirmed that the number of breeding pairs
were similar or higher in areas surrounding major roads compared to areas unaffected by major
road infrastructures. The breeding population size surrounding two selected major roads, the
M8 Motorway and the Tralee Bypass, were above the average breeding density recorded in
Ireland, indicating that these major roads do not have a negative effect on the presence of Barn
Owls. There was no significant difference in the distribution of Barn Owl breeding sites relative
to the M8 Motorway and the Tralee Bypass compared to the expected distribution, which
suggests that the presence of these roads do not influence the location of Barn Owl breeding
sites (Lusby et al. 2019). Within 5km of the M8 Motorway and Tralee Bypass, the average
distance of Barn Owl breeding sites to the road was 2.2km and 2.4km respectively, with pairs
nesting as close as 400m to a major road. Assessment of known Barn Owl sites on a national
scale also showed no affects of major road networks on the breeding range and distribution of
Barn Owl breeding sites. The majority of nest sites located close to major roads remained active
over consecutive years, showing that Barn Owls can successfully nest in close proximity to major
roads on an on-going basis and that the distribution of the population is not significantly
affected by major road networks. These findings show that provided direct effects to nest sites
during the construction phase are avoided, the development of major road infrastructure does
not necessarily cause the displacement of Barn Owl pairs in close proximity to the road in Ireland
(Lusby et al. 2019), as has been reported elsewhere in Europe.
The response of individual Barn Owls to major roads as assessed using GPS dataloggers
confirmed that major road infrastructures are not barriers to the movement of birds and that
individuals can regularly encounter and cross major roads in Ireland (Lusby et al. 2019).
Investigation of the movements and behaviour of adult Barn Owls in the south west of Ireland
identified an attraction effect to major roads. Barn Owls spent more time in proximity to major
roads than expected and spent more time hunting along or in close proximity to major roads
than elsewhere in their home range. This confirms that major roads can provide some benefits
to Barn Owls in the form of the provision of suitable habitat. The fact that roadside verges are
more important as a foraging habitat for Barn Owls in Ireland compared to other European
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countries is likely a reflection of the habitat conditions in the wider landscape, and the larger
home range size of Irish birds further indicate poorer habitat quality (Lusby et al. 2019).
Although the BWI study reported no negative effects of roads on the distribution or abundance
of Barn Owls breeding sites, it confirmed that the species is killed on roads at a high frequency
relative to their occurrence and compared to other wildlife species. Barn Owls were the most
susceptible bird to vehicle collisions on Irish roads based on number of road fatalities recorded
and population densities per species. An estimated a mortality rate of 51 and 60 Barn Owls per
100km per year was recorded on the M8 Motorway and Tralee Bypass respectively, when the
figure for the number of carcasses recovered was adjusted for search and removal bias (Lusby
et al. 2019). These estimates of the rate of mortality of Barn Owls on major roads in Ireland
were similar or higher to mortality rates on major roads elsewhere in Europe (Bourquin 1983,
Massemin and Zorn 1998, Illner 1992, Taylor 1994, Shawyer and Dixon 1999, Sousa et al. 2010).
This indicates that a higher proportion of Barn Owls are killed on major roads in Ireland
compared to elsewhere in their European range where population densities are higher. A
greater vulnerability to vehicle collision for Barn Owls on major roads in Ireland can be explained
by the fact that Barn Owls are attracted to hunt along the verges of major roads, in addition to
the expansive dispersal movements of juveniles and the extensive home ranges of adult Barn
Owls, all of which can increase the likelihood of encountering major roads.
The BWI study confirmed that Barn Owl mortality on roads in Ireland is widespread, occurs
throughout the year and affects individuals of all ages classes and condition, however specific
trends in spatial and temporal mortality patterns were observed. The majority of Barn Owl
fatalities on Irish roads are juveniles which are killed during the post-breeding dispersal phase
in late autumn and winter. As juveniles can travel extensive distances, young individuals which
disperse from breeding sites throughout the country can be affected, regardless of the
proximity of nesting sites to roads. The majority of mortality incidents occur on major roads,
which represent a small proportion of the national road network. Therefore the risk of collision
for Barn Owls is significantly higher on major roads than on national roads and other road
classes. Analysis of the distribution of Barn Owl mortalities on the M8 Motorway showed
significant clustering effects and the presence of mortality hotspots. The clustering of vehicle
collisions indicates that road deaths do not occur at random but are driven by specific
geographical or ecological factors. The BWI study demonstrated that the factors which
determine the occurrence of road fatalities on the M8 Motorway operate at two scales - the
road scale and the landscape level. At the road scale, the proportion of grass and herbaceous
cover in roadside verges is the most important factor which influences the occurrence of Barn
Owl mortality. This indicates that Barn Owls are attracted to hunt in roadside verges which
subsequently increases their risk of mortality. This is supported by the fact that verge habitats
provide an important refuge for small mammal populations and are actively selected for
foraging by Barn Owls as confimred by monitoring the movements of GPS-tagged birds. At the
landscape scale, the distribution of elevated areas was shown to influence the movement and
dispersal patterns of Barn Owls, which in turn can affect the locations that birds encounter
roads and thus spatial patterns of mortality. Both of these factors, at the road and landscape
scale in combination, influence Barn Owl deaths on roads, and road mortality patterns,
clustering and the presence of mortality hotspots vary between roads depending on these
influences. The BWI study indicated that the landscape scale influences, specifically the location
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of a road with respect to areas of a high probability of use by Barn Owls have the greatest
influence on mortality patterns. This shows the importance of identification of potential
mortality hotspots based on road conditions but also wider landscape influences. The BWI study
also suggests that a certain level of Barn Owl mortality should be expected on major roads but
this should be minimised by the implementation of appropriate mitigation at the road level
where problem areas are identified (Lusby et al. 2019).
The findings of the BWI study indicate that the main negative effects of major roads on Barn
Owl populations in Ireland are from direct mortality through vehicle collisions and not by other
means such as displacement, disturbance, or through a reduction of breeding range or suitable
habitat (Lusby et al. 2019). This reaffirms targetting the development and implementation of
mitigation to reduce vehicle collisions and also highlights the existing and potential benefits of
roadside verges for Barn Owls, which should be an essential consideration of mitigation
measures.

2.

FOYNES TO LIMERICK ROAD (INCLUDING ADARE BYPASS)

2.1

Impacts to Barn Owls during construction
The development of new road schemes has the potential to cause disturbance to or the
displacement of breeding Barn Owls, particularly where nesting sites are directly affected by
construction and related disturbances. A Barn Owl survey was undertaken which targeted
potential nest sites within approximately 2km of the proposed road development based on a
combination of existing records obtained from BirdWatch Ireland and a review of aerial imagery
to identify potentially suitable structures (primarily old buildings, barns, ruins etc.) that are likely
to support nesting habitat for the species. There were no known or potential Barn Owl nest
sites identified on or in the immediate vicinity of the proposed road development which would
be impacted by the construction of the proposed road development and based on this evidence
the impacts of construction on Barn Owls is considered to be negligible.

2.2

Impacts to Barn Owls during operation
Barn Owl distribution and abundance
There is evidence of Barn Owl, including breeding sites (provided by BirdWatch Ireland) in the
area, however the distribution and number of breeding pairs in the vicinity (within a 5km radius)
of the proposed road development is not known. Based on the findings of Lusby et al. (2019) in
relation to the effect of new road developments on Barn Owl breeding densities and
distribution, and the fact that there were no breeding sites identified within approximately 2km
of the proposed road development, the impact of the proposed road development on Barn Owl
distribution and abundance is considered to be negligible.
Barn Owl road mortality
Due to their low flight and hunting behaviour, Barn Owls are especially susceptible to vehicle
collision (Baudvin 1997, Boves and Belthoff 2012, Loss et al. 2014). Mortality on roads is a
significant cause of death for Barn Owls in Ireland (Lusby et al. 2019). The BWI study reported
that vehicle collision on roads (n=312) was the primary cause of mortality recorded for Barn
Owls in Ireland between 2008 and 2017, representing just under three quarters (73.7%) of all
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recorded mortalities (n=423). This is consistent with assessments of Barn Owl mortality causes
throughout their range (Taylor 1994, Newton et al. 1997). Although the proportion of mortality
on roads appears high in the context of other recorded forms of mortality, it is not possible to
infer the relative importance of vehicle collisions as a cause of death for Barn Owls, as the
potential to over-represent road mortality as a cause of death has been well documented
(Newton 1979). However, this data provides information on road mortality patterns. The
majority of road mortality incidents were recorded in the south west, with 84% of all road
casualties recovered on roads in Munster. The bias in recorded road mortality incidents towards
the south west can be partly explained by the distribution and densities of Barn Owls in Ireland,
with the majority of the breeding population located in the south west (Balmer et al. 2013;
Lusby et al. 2019). Barn Owl road mortality occurs disproportionately on motorways, with 60%
of all recorded road deaths on motorways. The number of Barn Owls killed on motorways is 15
times higher than on national roads and over 500 times higher than on secondary routes
relative to route length. A road casualty survey on the M8 Motorway (96km) and the Tralee
Bypass (13.5km), carried out once per day over two years (2016-2017) and once weekly over
144 weeks (2014-2017), provided an estimated mortality rate of 51 and 60 Barn Owls per
100km per year on these routes respectively, when the number of carcasses recovered were
adjusted for search and removal bias. The road casualty survey showed that Barn Owls are the
most frequently killed bird on major roads in Ireland based on the number of recorded fatalities
and population densities per species (Lusby et al. 2019). These findings indicate that a certain
level of Barn Owl mortality should be expected on new road developments but this should be
minimised by the implementation of appropriate mitigation at the road level where problem
areas are identified.
It is considered likely that Barn Owl road deaths will occur on the proposed road development,
which is informed by data on the extent and patterns of mortality on similar road types, and
the location of the proposed road development, which is within the known stronghold for the
Barn Owl population in Ireland (Balmer et al. 2013; Lusby et al. 2019). The scale of road
mortality on the proposed road development is difficult to predict given the range of factors
which can influence vehicle collision rates. The road-side verges and in particular the proportion
of grass and herbaceous cover can influence the occurrence of Barn Owl vehicle collisions. As
the specific characteristics of the road-side verges were not defined for the proposed road prior
to this assessment, this compromises the ability to determine the scale of mortality and the
identification of potential mortality hotspots. Nevertheless, it is possible to estimate a
maximum rate of mortality for Barn Owls on the proposed road development via a comparison
of known mortality rates on similar road systems and taking into account the specific road and
surrounding landscape features which may influence mortality (e.g. location and road design,
verge features and Barn Owl population densities).
The N22 Tralee Bypass in County Kerry provides the most appropriate road system to inform
the potential scale of mortality on the proposed road development. The Tralee Bypass and the
proposed road development are of similar road type and design. The N22 Tralee Bypass consists
of a route length of 13.5km, of which 8km is a Type 2 Dual Carriageway and 5.5km is a standard
two-lane single carriageway. The proposed road development consists of route length of
approximately 35km, of which 17.5km is a Type 2 dual carriageway and 17.5km is a two-lane
dual carriageway Motorway. The Tralee Bypass and the proposed road development are
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located less than 60km apart in the south-west, which is the stronghold for the Barn Owl
population (Balmer et al. 2013; Lusby et al. 2019). At the county level, the number of recorded
Barn Owl breeding pairs were 90 and 50 in County Kerry and Limerick (2006 to 2016),
representing the highest and fourth highest number of pairs per county respectively (TII 2017).
Similar, and relatively high road mortality levels were also recorded in both counties, with 37
road casualties recorded in Kerry and 23 in Limerick (2008 to 2017) (Lusby et al. 2019). At the
local scale, an average of 1.5 – 2.2 Barn Owl breeding pairs per 100km2 were recorded within a
5km radius of the Tralee Bypass between 2014 to 2017 (Lusby et al. 2019), although the number
and distribution of breeding pairs within a 5km radius of the proposed road development is not
known, Barn Owls are known to occur and nest in this area.
Based on this comparison, it is expected that Barn Owl mortality rates on the proposed road
development will not exceed the mortality rates recorded on the Tralee Bypass (60 Barn Owls
killed per 100km per year on the Tralee Bypass). We estimate a maximum mortality rate of 60
Barn Owls per 100km per year on the proposed road. This is informed by the population density
of Barn Owls in proximity (within 5km) to the proposed road development and a similar or lower
recorded population density at the wider county level compared with the Tralee Bypass.
2.3

Identifying high-risk areas for Barn Owl mortality
The BWI study demonstrated that high elevation areas influence the landscape-scale
movements of Barn Owls which can cause increased encounter rates and mortality on roads
which traverse areas of high probability of use. Assessment of the movement patterns of Barn
Owls via GPS dataloggers showed a clear preference for lower elevations and avoidance of
upland areas and water bodies. This suggests that the dispersal patterns of juveniles are
influenced by elevated areas in the wider landscape, which could lead to a funnelling effect in
the landscape and thus increase the likelihood of birds encountering a road at specific locations
as opposed to at random (Lusby et al. 2019).
Using the programme Maxent (Phillips et al. 2019), we created a map of probability of use of Barn
Owls for the region surrounding the proposed road development. The Maxent software is based
on the maximum-entropy approach for modelling species niches and distributions. It generates a
probability of distribution or movements from a set of environmental (in this case the Digital
Elevation Model) and georeferenced occurrence (data on movement patterns derived from GPStagged Barn Owls), where each grid cell is assigned a predicted suitability of conditions for the
species. A high value of the function at a particular grid cell indicates that the grid cell is predicted
to have suitable conditions for Barn Owl. The computed model is a probability distribution over
all the grid cells. The map of probability of use illustrated in Figure 1.1 highlights the areas most
likely to be used (blue) and those which will most likely be avoided (red) by Barn Owls. The
probability of movement illustrates the lowland areas that would be favoured by birds undergoing
localised as well as wider dispersal movements, as well as those that would be avoided (upland
regions and water bodies).
The predicted probability of use by Barn Owls in the area surrounding and in the immediate
vicinity of the proposed Foynes to Limerick Road is relatively uniform across the route. There is a
high probability of occurrence of Barn Owls across the majority of the proposed route which is
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influenced by the topography and lack of elevated areas in the vicinity of the proposed road. This
indicates a similar level of risk and that mortality patterns and the location of Barn Owl mortalities
will not be significantly dictated by the distribution of elevated areas in the wider landscape, as
has been shown for other major roads. This places a greater emphasis on the influence of verge
characteristics in determining the occurrence of Barn Owl vehicle collisions on the proposed road
development.

Figure 1.1. Probability of occurrence map showing the areas likely to be used (blue) and avoided (red) by Barn Owl
in the region of the proposed road development.

3. MITIGATION RECOMMENDATIONS
Barn Owls in Ireland utilise the verges of major roads for foraging and mortality locations on
roads have been linked to sections of road with suitable verge habitat conditions. The
movements of individual birds fitted with GPS dataloggers show that roadside verges are an
important foraging habitat for Barn Owls in the context of the wider landscape, and the
suitability of verges should be maintained (and enhanced) where possible, while also reducing
the risk of collision for birds which exploit verge habitats (Lusby et al. 2019). In addition to Barn
Owls being killed on roads through direct collision with vehicles, it is also suspected that birds
in close proximity to the road may be killed due to the wake effect of Heavy Goods Vehicles
(HGV’s). On this basis, it is not only birds which cross the road which are at risk, but also when
birds forage, fly or perch next to the road surface.
The mitigation measures outlined are designed to discourage Barn Owls from flying and/or
foraging in close proximity to major roads (within 7.5m), while maintaining the suitability and
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integrity of verge habitats. A buffer (3m) of unsuitable foraging conditions (short grass or stone)
in the immediate vicinity to the road surface would discourage Barn Owls from hunting in this
area and is aimed at reducing the risk of direct vehicle collision and/or birds becoming caught
in the wake of a HGV. A natural barrier of dense vegetation (scrub and tree line) would form an
additional buffer which would serve to: (i) focus the foraging activities of birds further from the
road, (ii) reduce the wake effect of HGVs, and (iii) deflect the flight path of Barn Owls which are
crossing the road above the height of vehicles. The bramble would provide food and shelter for
small mammals which would help to increase their numbers in the adjacent grassland. The
verge behind the natural barrier (on the far side to the road) is considered relatively safe for
Barn Owls and can be managed appropriately to encourage Barn Owls to exploit these areas.
3.1

Construction Stage Mitigation
Although there were no Barn Owl breeding sites identified within the development boundary
or within the immediate vicinity of the proposed road development as identified in the draft
EIAR, it is possible for Barn Owls to occupy sites in the intervening period between the time of
the Barn Owl Survey (May to June 2016 and March 2017) and the initiation of construction
works. To avoid the disturbance or displacement of Barn Owls at nesting sites which were not
detected by the Barn Owl Survey, all potentially suitable sites (e.g. buildings, trees, quarries and
nest boxes) considered vulnerable to direct disturbance from the development of the proposed
road should be surveyed according to best practice methods (TII 2017) prior to the initiation of
works. The extent of the area to be surveyed will be determined by a competent ecologist. This
only applies to sites which have the potential to be directly affected through disturbance or
displacement during the construction phase. If a Barn Owl breeding site which meet these
criteria is confirmed, then all works which have the potential to cause disturbance to this site
should be appropriately planned and undertaken outside of the breeding season as required
under the Wildlife Act (1972 and 2012). The breeding season will be defined by a qualified
ecologist on site as the season can span across a number of Spring / Summer months.

3.2

Operational Stage Mitigation
Mitigation Measures (step by step approach):
- A 3m strip of verge immediate to the hard shoulder should be maintained/managed as
‘unsuitable’ habitat for Barn Owls. This 3m strip could be grass which is maintained at a
maximum sward height of 100mm through a regular mowing regime, or stone (the latter
would require less management);
- A 2m strip of low and dense bramble should be maintained behind the grass verge, at a
distance of 3m from the hard shoulder;
- A tree line should be planted so that the base of the trees are in line with the edge of the
bramble furthest from the road (i.e. 5m from the hard shoulder), or within the bramble.
Trees, when mature, should extend for a minimum of 4m above the height of the
carriageway (which is informed by the height of HGVs and on the basis that Barn Owl flight
lines may drop above the surface of the road, after flying over the tree line when crossing
the road). Therefore, on embanked sections of road the trees will need to be sufficiently
high to compensate for the fact that the base of the tree will be lower than the height of the
carriageway, which may require increasing the distance of the tree from the road;
- The tree line should be continuous, without breaks and be the desired length based on the
verge features. The following native tree species can be used: Willow (Salix species), Birch,
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Alder, Hawthorn, Mountain Ash or Hazel; It should be ensured that no areas of ‘suitable’
foraging habitat for Barn Owls exist between the natural barrier (bramble and tree line) and
the road; and
- The remainder of the verge (between the tree line and boundary fence line) should be
maintained as open grassland and managed as suitable habitat for Barn Owl and in line with
pollinator enrichment management (species rich meadow and wildflower areas). Artificial
perches can also be installed in this area of verge.

Proposed mitigation for sections of road which are embanked

Proposed mitigation for sections of road which are level
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Proposed mitigation for sections of road which are embanked

Road design in relation to road user safety requirements and other environmental
considerations dictate that the Barn Owl mitigation measures as outlined cannot be
implemented throughout the entire road scheme. The mitigation measures should be targeted
to the areas which pose the highest risk of vehicle collision for Barn Owls, in order to minimise
the incidents of road mortality, as detailed below.
This mitigation measure should be targeted to:
i) sections of road with wide verges (≥ 20m) of suitable open grass/herbaceous cover (including
around attenuation ponds and junctions);
ii) sections of road identified for habitat protection and landscape planting measures; and
iii) sections of road where rivers traverse the road and where mitigation is deemed necessary.
This mitigation measure does not apply to:
i) sections of road where the verge is less than 20m in width;
ii) sections of road with verges which do not provide suitable foraging conditions for Barn Owls
(dense vegetation, managed grassland or bare rock);
iii) sections of road where Barn Owl mitigation measures would conflict with habitat protection
or landscape planting measures ; and
iv) sections of road where noise barriers are in place (where noise barriers occur adjacent to
the carriageway, the scrub line is not required).
4.

Residual Impacts
Once the mitigation measures proposed within section 3 above are implemented at the
identified locations along the proposed road development as per the drawings in Volume 3 of
the EIAR, and as per Chapter 11 Landscape, the impact on Barn Owl in relation to direct
mortality on the road should be significantly reduced. Landscape treatments have been
developed based on the recommendations within this report to prevent Barn Owl foraging
along side the road carriageway and to divert their flight path above the traffic using the
proposed road development.
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