D MANAGEVER SOTTDNG,/

PEER MANAGEMENT SOLUTIONS

REPORT SUBMITTED TO TRANSPORT INFRASTRUCTURE IRELAND AND LAGIS COUNTY COUNCIL

DEER DENSITY(km®), DISTRIBUTION AND MOVEMENT PATTERNS IN THE{\
N77 - RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUCE:
COLLISIONS (DVC)

TICINITY OF THE
R VEHICLE

AUTHOR:

P3.30 DEER MANAGMENT PILOT PROJECT

DEER MANAGEMENT SOLUTONS

Issué no. __Issue Date Additions [ Alterations Initials Notes

Qriginal Seplember 2021

WP3.30 - DEER DENSITY (km?}, DISTRIBUTION AND MOVEMENT PATTERNS IN THE VICINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUGE DEER VEHICLE COLLISIONS (DVC)




REPORT SUMMARY

1. Between July 27 and August 30" 2021, Deer Management Solutions commenced a comprehensive survey to
establish the density, distribution and movement patterns of deer around the N77 and the wider landscape and to
evaluate the potential impacts of deer ecology on spatial.and temporal increases in the frequency of Deer Vehicle
Collisions {DVCs) on the N77. Faecal Stariding Crop:counts were utilised to determine deer density and distribution,
coupled with regular (direct and. indirect) observaticns of deer movement patterns to assess the scale and extent of
migratory behaviour within the project site and, using trail cameras lo tecord the scale of deer movement in-the
vicinity of and-across the N77.

2. The project site encompasses an area of approximately 912 hectares (9.12km?) and consists of a rich mosaic. of
agricultural, woodland and heathtand. habitats kdlwded by-the:N77. carriageway:: Thesproject area was divided into
three Zones, within which six_broad: hablta [ 5 -Deer. density,- distribution and movement
patterns were assessed in the project area and also in eaoh lndl\ndual Zone. Theré was clear évidence of preference
“for woedland habitats, particularly by fallow deer and, given the high proportion of woodland. (0%} in the project site
and along the N77, is likely to lead to a signifi icantly.increased risk of DVCs gccurring, particularly where woodland is
the dominant habitat feature (Far détails sée Section 5, p.5).

3. Three speciés of deer were identified in the project area, red deer {Cervus elaghus), fall )
sika deer {Cervuss nippon nippon). However, two species’ (red and fallow deer}).wer
density -estimated at 2.53 + 0.87km* {14 — 29 red deer) while fallow deer denSI W
and estlmated at 24.35'% 3. 69km (176 238 fallow deer) Slka deer were pr%;n '\E

deer (Dama dama) and
jore dominant, with red deer
Imost twelve fimes hlgh_er
“at extremely low density.

6.0 km=, ngh tocal deer density within the environs of the NTT is ||kel It
DVCs gcelirring (For details see Section 8, p13).

4, Red deer weré mostly-confined to the north easte;‘n and easterny

¢ their | di on and low density, red deer are
Vit ) d#5 inant species, were more widespread
and numerous, particularly in Zones 2 and 3. They were present at%m densnty in all woodland habitats, but at
lower density in open Heath habitats {For details see Section 9.4, p.18,1

{L 6’; ferring the lag woodland and the
Ei
considered less likely to be. involved in DVCs, Fallow deer were?

5. There was evidence of a w1despreac! network o;straj and abu_ndant faecalﬂ
Ewdence from the trall network, [ndlcated extensw i mer sLmame fallow ‘eer) throughout the project area and
ticatm

moving westwards acrdss tHe- N77:Trail camera’
seasona[ element to movement patterns, with’ pote

measures required are
impact on the fr_equency )
considered with regard to red
considered an essential part o
details see Section 04; 24)

sollisions in futlre. A :National database for the coliec't'ion of DVC data is'thérefore
ing the scale of both overall DVC occurrence and mitigalion respense {For

DEER MAMNAGEMENT SOLUTIONS disclalm zesponstbility to the cliént and others in respect of any matters that are outside the scope of the above,

The report is confidential to the client and DEER MANAGEMENT -SOLUTIONS accepts no responsibility of whatsoever nature to third parties to whom this
report, ar any part of if, is made known. Any such party relies on the.report at their own risk,
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WP3.30 - DEER DENSITY (km?), DISTRIBUTION AND MOVEMENT PATTERNS IN THE VICINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES YO REDUCE DEER VEHICLE COLLISIONS {DVC) ©

SECTION 1: INTRODUCTION o - _ _
There has been relatively ittle recent research into-the scale ‘and ¢ause of DVCs, both Internaticnally and nationalfy and
because official records are enly maintained in relatively few couritiies (Langbeéin ef. al, 2011), the scale of the problem Is Jikely
to be greatly underéstimated. What is evident, is that as road infrastructures proliferate, traffic volumes and speed indrease, As
ungulate densities throughout Europe are slso iricreasing, (Gill, 1990; Appolonio et al. 2010), so-also do the frequency of road
traffic accidents involving ungufates escalate. ' ' _ _ _ _
In Ireland, ‘as in most of norheri and central Exirope, the UK and the United States, the aburidarice and distribution of the three
main species of deer (red, sika and fallow) has increased significantly over the last two decades and is showing little sign of
decline. For example, compound annual rates of expansion of 7% for red deerand 3% for fallow deer were found by Carden st
al. (2011} while the total range increases were 565% for red deer and 174% for fallow.(Carden ef al. 2011). However, to date,
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there has never been any systematic attempts to quantify either deer density or distribution with the exception of safme limited
regionat and local effarts. In general, these lacal and regicnal censiis. efforts are often in'response to either real or perceived
levels of damage; or an increase in the frequency of DVCs or other negative effects of deer over-abundance. Unfortunately,.in
many parts of the country, DVCs are also on the increase, but actual real-time data on the number or frequency of these
collisions Is either limited or non-existent. Where evidence does. exist, it s generally anecdotal rather than factual with the result
that real numbers of collisions are either exaggeraled or under-réported.

This project was comimissioned by Transport Infrastructure reland (TH) and Laois Caunty Coungil mainly because of concerns
over the number of DVCs on the N77 -south of the town of Alibeyleix, Co. Laois over the last number of years. Unfortunately,
the majority .of these have not been recorded and there is currently no central database onto ‘which DVCs ‘can bé logged.
Limited data from Laois County Council indicates that a minimum of up to-a dozen DVCs have occurred on this 3.0km stretch of
road between 2014 and 2018. Also, an Garda Siochana do ot systematically record instances of collisions involving: deer,
although local Gardai have estimated that the number of collisions occurring annually is variable, but averages between 3-4 per
year {pers.com.).

1.1 BACKGROUND
Traffic accidents involving deer have presented a major problem’in the UK, the United States andimany other European
countries for decades. However, accidents Involving deer {and other wildlife} have only recently b ‘tome a serious problem in
many parts of lreland, mainly as a result of greatly improved road infrastructure and consequen 55‘ reases in traffic volumes. A
review by various authors-of figures for European ‘couritries, where regular records of DVCs a & kel
problem. For example, the Dier Initiative-in their National Deer-Vehicle Callisions projectdn;
rates of DVCs in the UK in the late 19%Us were estimated at around 30,000 but werg: o
Europe, collision ratés were highes and have increased significantly with aver 140,000 accidents involy
55,000 in Sweden, 35,000 in Austria, 10,000 in Denmark and 9,000 in Switzerl d” The authors estimatgd that in total, the
number of deer kitled on roads each year in Eurcpe is in excess of 500,000 (% Bruinderink and Hazebroeﬁ%‘?ggﬁ), A similar
mber of accidents involving deer

~ 2001; Hediund 2003; State Farm

%aruund 50,000. In
deer in Germany,

picture s presented of the number of collisions -occurring in the United States’where the
.also appears to be increasing (Romin and Bissonelte 1996; Putman 194 ines et
Insurance 2009}
The &conemie costs associated with DVCs ¢an be significant — serious human®
to the insurance industry and additional burdens on health systems. Langbein (200
human injury in the UK was likely i¢ be In the region of E%D

alohe were estimated to be £13.5 Million (Langbein 2007)
are most likely logged by insurance companies, altholigh they roay %‘; a3 $pgciﬁcaliy involving deer.

imated that the ‘value of prevention’-of
ims arising from DVCs in Englarid

In most of Europe, the United States and the UK, DVC.dat'aﬁ% ‘
data on the number, location, frequency and severity .of dee_i'.‘ collisions (DVG) da not appear to. have been recorded

ram An Garda Siochana in. 2018, shows that just aver 100

quantitative data collection on DVQ: ‘ ignificant problem for Local Authorities and Read infrastructure
planners and makes planning and;} ‘ 5 %ﬁew road projects extremely challenging. Furthermore, the

Tack 'of sufficient detailed informatio ay, species) on DVCs and a limited understanding of the factars

2IBUTION AND MOVEMENT PATTERNS IN THE VIGINITY OF THE N77 -
N MEASURES TG REDUCE DEER VEHICLE COLLISIONS (DVG)

1ONS

Two predominant spegiestof déerhave been identified In the project area — red (Cervus elaphus)'and fallow deer (Dama
dama). However, accord docal sources, two other deer species, sika deer (Gervus nippon nippon } and red x sika hybrids

are also reported, but their pr)é?sence could not be verified. Hybrid deer species are curreritly only found in three locations in the
country, Co. Wicklow, Co Cork and Ca. Fermanagh {Smith &t al.'2014), although it is not known if red deer and sika déer have
hybridised on site, or if the solrce population is Co. Wicklow, as the approximate linear distance between south Wicklow and
Abbeyleix is less than B0km. It is considered locally that red deer (Fig. 1) have been in Abbeyleix for-about 15 years and that
they may have driginated from a deér farm somewhere in the locality, while sika deer are relatively recent immigrants, either
from nearby Jenkinstown Park (Kilkenny), or possibly from east Wicklow .

By conirast, fallow deer {Fig. 2) are-the most widespread {and numerous). species aceurring in Ireland and their distribution is
mainly associated with fertile soils and mixed agricuitural landscapes (National Biodiversity Data Centre) and it is considered
locally that fallow deer have been present in the general area for about two decades. There are numerous large fallow deer
popllations in the wider landscape such as Emo Park (25km), Birr Castle {54km) and Clonaslee {37km) and there are also
local fatlow deer populations (within Skm) southwest of Abbeyleix on the Moyne and Dunmere estates, which are likely to be
closely assotiated with the Abbeyleix population. However, some caution is required in interpreting data on deer distribution
submitted to the National Biodiversity Data Centre, due 1o potential misidentification of deer species by the general public.

FIG. 1 Red deer distribution (Courtesy NBDC) EIG. 2 Fallow deer distribution {Courtesy NBDC}
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SECTION 3: OBJECTIVES

The main objectives and deliverables laid down at the commencement of this pilot j:!m;ecfg were {o!
(8} Establish the distribution, movement patterns and deer density (kmz)*

*(Number of Deer per square kilametre) )

(b} Characteruse a broad habltat matnx in the project area and in each '

(e) ]nve‘sﬁgaté "fat':to'rs

. likely to
affecl accident rlsk and assess the
effecliveness ' mitigation
_MEasures.. -

regarciing
potentlal |mprove new or
addltlonal measures
almed  at
" numbers
Vehicle

and-approaches:for. counting -deer. and - many- of.these- methods :have:- basn further
ég years (Buckland 1992; Mayle et al. 1999; Swanson et.al. 2008; Luikart

: utay et al. 2019, Wingard et al. 2019; Peterson et al. 2020; Elenga ef al. 2020), However,
methods available can % Fdivided into direct (those that rely on seeing and countmg animals).or

WP330 - DEER DENSITY %), DISTRIBUTION AND MOVEMENT PATTERNS IN THE VICINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUGE DEER VEHICLE GOLLISIONS (BVG)

indlrect (Felying on tracks; dung or other. sign). Direct counts. can often prove to be unreliable and errors caused by a number of
factors.are known to be-difficult to-quantify. Firstly, if deer are subject to Fegular disturbance. (culling or human- aétivity) thay will
always be wary of human presence: Secondly, deer are always difficult, if not impossible to

see in-dense cover present in'woddland habitats and thirdly, during census work; deér frequently move |nto and out of counters
view and can easily be missed:or double counted. Furthermore, direct counts :are only applicable to one :
single-short visit and therefore can only provide a snapshot of deer-abundance on.the actual day that the. census takes place. -
The: most widely used indirect methods rely on sign left-by deer (most-frequently referred to-as fagcal pellst groups) and deer
abundance can be indirectly estimated from the density of faecal pellet groups on the ground. The principal benefit of indirect
counting over direct caunting, Is that bias due to counting errors can be assessed and-reduced to acceptable Ievels Although
the methodology is based on:sampling rather than-on a complete count, the sampllng )

errars are.quantifiable (Swanson et al, 2008). In any event, most census methods will requtre data to be collected by samphng,
pr|nC|pa!Iy due to time and resaurce constraints as the areas and site characteristics involved are usually tdo large to allow fora
complete census.
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There are a variety of different mathods of indirect counting that utilise faecal pellet groups to estimate deer abundance.
Faecal Pellst Counts: exploit the fact that deer deposit a known number of fagcal pellet groups at regular intervals over time-and
are one of the most obvious signs that deer are present in a particular area. Once.a.suitable indirect method has been chosen,
it:should aim to be as precise, accurate and unbiased as possible, allowing for the same. methodology to be followed without
deviation.
‘Faetal Pellet Counts assume a positive linear relationship between the number of animals and the number of pellet groups that
are deposited, Desr abundance can then be estimated by counting the total number of pellet groups deposited, under the
assumption that the number of pellet groups increases in line with the-amount of time spent in a particular habitat. Pellet group
‘count data can be thus be transformed into deer abundance, only it the fo!lowmg parameters are known;

(i) The rate (per day) at which deer defecate faecal pellets and -

{ii). The rate (per day) at which these faetal péllat groups fully decomposein specific habitats.

4.2 [dentification of Faecal Pellet Groups
Where more than one species is present in the area, of study, this can lead to potential errors in the positive identification of
faecal peliet groups. Swanson ef al. (2008), suggest a guide (the 10mm “cut-off rule’) to assist’ flerentiating between
specles particularly where there is overlap between juvenile red deer and fallow / sika deer. Howeyerrthe actual proporﬁon of
mis-identified Faecal Pellet’ Groups: in any survey usually depends on the. relative abundanée of each species present
(Swanson et al. 2008). 4

4,3 Defaecation and Decomposition
In order to transform pellet group data into a measure of deer abundance, it isScrucial to kna
decomposition rate and the average: defécation rate of the species being surveyed 5
indication of the balance between the galns of recently defecated peilet group i

y_l‘;nf'-.\ habital specific
£) is therefore an
G‘h gsition) of old
an mcrease in the standing crop
%yon rates may be higher (due mainiy
L Hntil the onset of winter.
ita-on decomposition rates have been
collected in 1994[1 995 199912000 2016/2017 and 2020/2021 for a W|de range, 's'h'habltat' condltlons"for red, sika and

blomass from October until Iate April. Conversely, during the summer mag
to mcreased invertebrate actwnty) and the bnomass of the standing crop decr

hypothes:s that deer densnty on thls partlcular s1te was':
preferred method for estlmatlng deer-abindance. Standar

urvey period and asa result the number of deer prese_nt on
g the study’ period. Transformed pél!et droup count'data is
et al. 2008). This acknowledges the fact thaf the data
g study area and not actuglly present. Variation in deer
%‘5} causes estimates of EDU to differ from the actual number of
! Ve er the degree to which the EDU estimates and the number of live deer on the
.,or red deer) agree, is likely to improve as the size of the sample area increases.

any one-day may not equal the avarageé\ m
therefore referred to as Effective De |sat|o

-abundance due to mlgratlon in or'®
S

deer present in the area at.any one tifx

grounyd in. transuant populations (such as’

pulation. Data are collected by counting all pellet groups (of all ages) that are present.
Because. deer density estimates are relatively crude, a comparatively low ievel of
eason 90% confldence limits can be used, However, if gfeater precision {85%) is

4.4 Sample size
Sample-size is usually a compromise between too small a sample: that wil be too imprecise to be of any use and too large a
sample that will be too costly and inefficient. There is no absalute recommendation for sample sizes {m?} for indirect methods
invaiving dung counting, However, Mayle et al. suggest 5% of the sample area as being suffi cient while other authors use
sample. sizes from 0.5% (Swanson ef-al. 2008) to 1.7% (Marcon ef al. 2018) of the survey area. However, this will depend on
the area, habitat type and the required praciaion of deer density estimates and often fewer larger sampling units will normally
give less accurate results than more smaller sampling units (Mayle et af. 1899). Sampling intensity and therefore the precision,
bias and accuracy of the results will Inevitably depend on budgetary and time constraints. Because this project was carried out
during the summer, when vegetation growth was at a maximum, sampling intensity was- deliberately increased to 800m?
{100ha. (8%:) to ensure a high level of precision and accuracy.

SECTION 5: STUDY.SITE EXTENT AND LOCATION

The project site, located immediately south, east and west of the town of Abbeyieix, Co. Laois (Grid Reference {GR) 5438 850}
and siraddles the N77 for approximately 2.5 to.3.0 kilimetres, was identified from aerial photographs and original six inch maps
{Fig.3).




FIG. 3 Boundary of the project area - imaga caurtesy of google maps (M

data ©2021Google) -

That as part of the study, deer.density,
roject. It is important to note that this
n that particular siretch of road.
nirol of deer populations within the
nerefore followed, that the management and
he project site. During the planning stage
Jcatson (W|lh the assistance of Laofs County Coungil)
shlp boundarles within the overali fandscape. Thus, the

As this pilot study ‘was primarily focused on -deer collisions, this inevitably. ffigs
distribution and ‘movement around the N77 was going fto be a major component'o
site was chogen, primarily because of the high frequeng fxy

control of deer was going to be thesole responsibility of thé.n;}%
and before survey work b'egan exiensive 'scoping and perso'

OVEﬁENT PATTERNSIN THE VICINITY OF THE N77 -
SURES TQ REBUCE DEER VEHICLE COLLISIONS (DVC)

%advantage of providing deer densily estimates at site scales, as well as fnr

ZONE 3 Approximately 1.991/m? west of the River Nore to the R433,

FIG. 4. Zonés 1, 2 and 3 - image courtesy of googis maps (Map data @ 2021Gaogle)




5 1 Hab:tat assessment )
{Fossit, 2000}).
] efry to allow for

|mportaz1t parameters for cteer_occupancy than spec:es composition: Deervz\‘%a
divisions between different:habitat structural types, but tend to choose habitats
density of cover and vertical structure within specific habitats.

5.2 Habitat stratification _
Hab!tat stratifi catlon is often carrled out where there is Ilke:y 0. bé large; in the habitats across the survey area, but
r population (Mayle ef al. 1999). For the

purposes of initial proportional plot allocatlon_ ‘habitats were fi

tat

by subsequent habitat survey work. The following broad habit

WS35 - Recenlly clear-felled woodia
WS - Scrub woodland
‘GA1 - Intensive Agriculture \
Areas of intensive ag | tely omitted from sampling, but have been included in the overall estimate of
site size and comp ér;:lﬂon : .

WP3.30 - DEE
RECOMMENL

SECTION 6: SITE =NT AND COMPOSITION

The estimate of the approx te extent of the entire site is 9.12km? or $12.0 hectares. Of this 42% is WD2/4 (382.0ha.), 6% is
YWN (52.0ha.); 15% is HH (135.0nha.), 1% is WS5 (12.0ha ), 12%is WS (114 Cha) and 24% is GA1 (217.0ha.) (Fig. 5). Thus,
the entire site Is made up of 60% woodland {all types) compared to 40% open non-woodland (Fig. 6).

FIG. 5 Habitats and Zone boundaries - Project area
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FIG. G Propartion of Woodland : Open Habitats — Project area




6.1.ZONE 1. L p
Habitat categories identified were: WD2/4 (112.0ha:), WS (6.0ha.) and HH

FIG. 7 Proportion of different habitats in Zore 1

6.2 ZONE 2.- o _ _
Habitat categories identified were: WD2/4 (165.0ha.), WN (52.0ha.}, WS (67.0ha.), WS5 (5.0ha.), GA1(171.0ha.) (Fig: 8)

WP3.30 ~ DEER DENSITY(km?), DISTRIBUTION AND MOVEMENT PATTERNS IN THE VICINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TQ REDUCE DEER VEHICLE COLLISIONS (DVC)

FIG. 8 Proportion of different habitats in Zone 2
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wD2/4 EwN Bws

Wwss  EIGal

6.3 ZONE 3. _ _ P
Habitat categories identified were ; WD2/4 (1 05.Cha.}, WS (41.0ha.), GA1 (;

FIG. 9 Proportion of different habitats in Zone 3

wb2/4 Ewss

6.4 STUDY SITE DESCGRIPTION

ZONE 1 (Abbeyleix bag)
Abbeylelx bog is an extensive area of old, cut-over bog that is.in the process. of gradual restoration. Old drains established to

dry out the bog for pést extraction:have now been blocked allowing water retention-and gradual restoration of natural peatland
habitats. The area of heathland extends 1o approximately 135 hectares and thisIs surrounded by a mosaic.of growth stages.of
both hardwoods (mostly Betula spp.), -scots pine (Pinus-sylvestis), oak {Quercus pétraea); ash (Fraxinus excelsior) and
transition woodland. On'the heath;, scots pinethat had re-generated - S o :

WP3.30 - DEER DENSITY (km?), DISTRIBUTION AND MOVEMENT PATTERNS IN THE VICINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUCE DEER VEHICLE COLLISIONS {DVC)

Is now beginning tofail, as water levels wiikin the bog begin to rise. Around the periphery of the site ‘are mixtures of maturs
sitka spruce {Picea sitchens/s), beech {Fagus syivatica) and scots pine (Pinus sylvestris) and there is.lag woodland atthe
northeast Goimief, conslsting mainly of alder (Alnus glutinosajand willow (Safix-spp.). There is-a dense understorey of bracken
(Pteridium aguilinum) and rhododendron {Rhadadendyon. ponticum) throughout much of the woodiand. Thiere is abundant
evidence of re-ganeration, which suggests that deer may only have been présent in the area for around 10 - 15 years and
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given the moderate fallow deer density (9.22km?) and low red deer densify (5.44km*), the woodlarids are in-a favourable
conservation status. ) S )
The agricultural area to the scuthwest of Zone 1 was omitted because. ofhigh density of housing and pasture. used mainly for
horses that were present all year round. There was no evidance (tracks ordung)-found that deer used this aréa, likely due to
openness-and contindous livestock presence. However, the southern part.of the aréas was used by deer to transit between
Zone 1 and 2 via the small area of woodland adjacent to:the N77. The entite 3:5kih length of the N77 on both sides was walked
to determine where deer were crossing and the frequency.of use of ‘erossing points. where thesé were identified. There was no
evidence of deer use of indeed any cressing painis inthe agricultural-afga north of this piece of weadland.

Zone 2 {Abbeyleix Estate) SORNE T BT

Abbeyleix estate is a substantlal tact of land, situated between the:N77-and the River:Nore Special Protection Area {(Site code
SPA 4233) and the River Barrow / Nore Special ‘Ared of Consetvation (Site .code SAC 2162). It is heavily wooded with
approximately 62% of the land area under timber. The' Wgodlaﬁd::_t}éhtai'ns_mixtui‘esrt)f.__c':o'niféx""woodland. mixed conifer /
broadleaved woodland, mixed scrub woodland and old-bak woodland interspersed with intensive agriculture and grazing land
(mainly cattie and horses), Much of the woddland has a dense un_derstb_r_ey of bracken, nettle-(Lirtica divica) and briar (Rubus
friticosa). There Is also abundant evidence throughout the woqdl_é@ndé of past re-‘ge_heration events, ‘.g‘é‘iith a plentiful array of
saplings of beech, oak, birch, ash, sycamore (Acer pseudoplatanus), and alder, which would suggest; vat deer density is likely
to have been at relatively low levels to allow regeneration to take place. However, fallow deer (tife;predominant species) are
riow at particularly high density (37.99km?) and the evidence of more recent re-generation aceu is almost negligible.

ZONE 3 {Knapton) :
Knapton (once part of the Abbeyleix estate) is.iocated west of the- River Nore- and is zeable frac
agricultural land. Approximately 74% of Knapton is under timber, which.is managed:Byithinning, clear-fel
replanting and -allowing natural regeneration to occur. The remaining 26%is a mixture of

arable (narley) and. grazing land. There is. a mosaic of woodland growth: sta om mature to re-generating*scryb, consisting
of coniferolis and broadleaved woodland dominated by spruce, beech a g %S%}Hland is a mixture of spfuce, pine
and an array of hardwood species such as birch, alder, beach, whitethorn ' '
monogyna), sycamore and willow (Salix-spp.). Also, understory vegetation is dc
Both red and fallow deer are present, but fallow deer are the dominant species’
damage to newly established woodlarid and arable crops is s bstantial and according;
least in very low numbers in the area and only first appeare & 0. mid 19705‘2

.8 combination of

by bracken and large thickets of briar.
rent densities of 25.14km*. However,

SECTION 7: PROJECT DATA COLLECTION
7.1 Deer density

Data collection for deer field survey work began on the week na 260 July 202% and contifued unil the week ending 27"
August 2021.

For this project, a decision was made o \f
Standing Crop plots were.set up,.nin/e}e
5,300m? (0.53km?) was surveyed i
set criteria for determining the sizes
practicality and.achieving. maximum a‘i‘:ﬁ
practical perspective, the use of linear s

ST} or plots. Fifty three 80m x 1.25m (100m? piots) Faecal

1 one 2 and twelve in.Zone 3. In all, a total sample area of

1.800m? in Zone 1,2,200m? in Zone 2 and 1,200m? in Zone'3. There are no
Jis} i 'g;sonal cholce, which Is based on time and resource budgets,

J?recssnoﬁ“&aﬁf‘data collection from a given sample area. However, froma

sacls is more effective because of reduced time-spent laying out and searching

long narrow plots compared to large squa particularly in dense difficult vegetation, such as thicket-stage 'spruce. Large

: g need to. ided intemnally, which.is ime-consuming and inefficient in terms of time,

jssed oidguble counted FPGs. Also, iargs plots take much loriger to search and can

sarch timas exceed 1-or 1Y% hours as they often da. Small plots of the size used in this

horoughly in abouit forty five minutes in most habitats. Furthermore, multiple small

the survey area, allowing for a more precise estimate of dser density within specific

multiple small plots, particularly in large sites, is-the increased edge: area ratio

d time taken to trave! betwgen plot locations. Edge effect can be offset by intensive

habitats being
{increasing errol
searching and stri $d )
Individual peliet group: V:distributed evenly on the ground and are frequently grouped together, which usually results in
wide variations in the nu gfy_gfroups detected per plot sampled. From a statistical perspective, if

WP330 - DEER DENSITY(km3), DISTRIBUTION AND MOVEMENT PATTERNS IN THE VICINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUGE DEER VEHICLE COLLISIONS (DVC) |

-the-aggregated groups occur on'a scale that is greater than the proposed sampling plots, then a‘more precise estimate of the

between plat variance can be achieved. This can be accomplished by using multiple small plots rather than a small number of
large plots of equivalent sample size.
Plots were set up in each identified habitat category accarding to the proportion of gach habitat present within the overall Zone.
Plots were surveyed according to habitat category and each plot thoroughly searched for deer faecal pellet groups (bath fresh
and aged). A group was onfy counted if >18 peliets were' present and clearly identifiable {Swanson et al. 2008). Strip transects
or plots have a large edge to area ratio and therefore are sometimes prone to pr'oblems of edge-effects that occur when dung
groups lie across plet boundaries.

Therefore, decisions on inclusion must be made in advance to reduce the potential for error priar to sampling beginning. Those
groups an the.transect boundary were counted only if more than 50% of the group-was jocated within the plot boundary. Ideally
plots must not therefore be greater than 1.25m wide, as there is-a risk that dung groups -are likely to be missed if plots are too
wide. Plots must-also be sufficiently fong to optimise the ratio of time spent counting and to increase the proportion of positive
counts in aréas of low animal density {thus avoiding as far as possible, skewed distributions with many zero values). Because
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of the time of year {peak vegetation growth), search times for éach plot averaged between forty fiva minutes and an hour and
fifleen minutes, depending on the habitat type. The numbers of pellet grolips wers recorded by species in each 12.5m? plot
sector and the total number of pellet groups (for each species) were then summed for each plot within each habitat category.

7.2 Plot dimenslons o _ :

I statistical terms, where a comiporient of the aggregation occurs o a miich larger scale than the size of the potential sampling
plots, & more precise estimate of variance is generally obtained. by using many: small plots  rather. than a smaller number. of
large plots of equivalent total sample area. Also, ‘it has been cdnéiéte‘nt!y found ‘that individual pellet groups ‘are- rarely
distributed evenly across the ground and tan often be aggregated or clumped, which sometimes results.in a wide: variation:in
the number of pellet groups found par plot. L

7.3 Plot allocation and start points _ : S - _ Lo iy :
Plots ware initially allocated according to the approximats percentage. of edich habitat and the:overall size {in ha.) of each Zona,
based on major identifiable habitat types determined from dertal. photographs of thie stuidy @rea. Al fransécts were orientated on
a North to South axis and start-points described by co-ordinates located on 1km grid squares in each.Zbne based on '1:50,000
03 maps. A SATMAP (Active 20) GPS was used in the field to locate plot-start points. ‘Where g le, Identifiable features
were noted ta assist in relocation if-necessary. Plats located-in open areé_s-were-cbver'ed inaz fashiof to improve spatial
coverage. Plots were numbered sequentially aceording to the Zone in which they werg in, for ple’ Z1/01 (Flot number one
in Zone 1).

7.4 Data Analysis
Deer density was estimated using PELLET, a semi-automatic based procedure i
includes a range of variations in selected decay time, while -also incorporati
sliminates the practice of subjectively selecting ane single defined value fo

crasoft Excel®, - ensity calculation
patial variation and d_efae%afibh’ rates. This
these parameters (Mandujano 2014},

7.5 Trail Cameras
‘Trail cameras were set Up at three locations along the N77 from early Aug
frequency of crossings at known crossing points and seasonal movement patterns
{Vosker V100) operated from Monday ‘8% August and were
6.00hrs each day, whilst a third (LTL Acorn) was set to reciid’
from each 4G camera were recelved daily at 9.00hrs. Trail'camera
Bog and were ranked according to-the estimated frequency ¢
Intermittent crossing {Colemans) and A = Racurrent crossin
locatians i.e. A, B-or C (Fig. 10).

gain -supplementary information an the
. Two-4G camera traps

niially set to record: pho »video footage from 24.00 hrs until
tHaclock photo. and'video footage, Aferts

S C = Iregular crossing (Collins' Bog), B =
are referred to according to their ranked

WP3.30 - DEER ENSITY (knv#), DISTRIBUTION'AND MOVEMENT PATTERNS.IN THE VICINITY OF THE N77 -
RECOMMEND \TIONS FOR MITIG ON MEASURES TQ REDUGE DEER VEHICLE COLLISIONS (DVC)

'ag_e courtesy of google maps (Map data © 2021Google)
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SECTION 8: CURRENT DEER POPULATION CONTROL £y

Currently, the situation with regard to the conirol of deer populations is mixed, I 'nlft because of it srent: land-ownership
priorities and additional (_:ornplicat‘lng faciors such as high recreatiohal and scigntig%c&%e of some parts of th . For example,
some owners prigritise agriculiure and forestry over conservation, whereas othgls see conservalion and biediversity as being of
prifary importance over agricultural inter_ests_. Therefore, the futire manag nt of the Vd’g,er population must balance all of
these interests, while at the same time ‘making significant and sustainél rts to dfastically reduce deer densities in the

general area.

Zone 1 is an area of high amenity and recreational use, in addition: to being a site'tegtiarly used for a wide variely of ongoing
scientific research projects. The approach io the control of ger
considered feasible because of high-lavel of recreational
regarded as having both a neutral and a positive {rath
associated woodland habitats (C.Uys, pers. com). There 1s
eastern periphery of the bog and this is considered unlikely t
may have ihe unintended cansequence of contributing‘to incre

tmgh the ecology of the restored bog and
‘etraational hunting activity around the north-
ifeal local impact on overall deer numbers, although it
grsal into adjacent areas.

in Zone 2, & syndicate of deer huntershas*cp for a numberiof years and there has been a deer management plan in
place since 2018. Estimates of desgd ¥ 150 — 180 n 018/19, 130 in 2019/20 and over 180 for 2020/21, while
2048/20 and 51 in 2020/21(Abbeyleix Deer Management Plan 2018-

_;and'th WL OWners are keen to see a significant reduction in deer dénsity to
& while also being cegnisant of DVCs on the N77.

in Zone 3, there has hgeti: e of-ann&‘a : %trol of the loca fallow deer population in place for the last twenty years or so.
The ownar has recog'ﬁz a4 that n this areaiarg’creating unnecessary difficulties in establishing new woodlands in addition
to. negatively im 40 ing on normal & ieultural activities: Deer are culled both during the statutory open season (Septembear -
t license from the National Parks and Wildlifé Service in response to damage. Out of
otected species is causing damage to crops or habitats. However, even with regular
& considered fikely that at the current level of offtake, although reducing local population
ffect of reducing population density at the landscape level, because of population flux
jgen Zone 2 and Zone 3. Thus, general localised culling may in all probability maintain the

2020). The estate has recently change
reduce impacts on conservation and agh%

culling {both.in a
density, may not
across invisible- boundar
status quo, but is unlike\f?,.
anh appreciable effect in reticing the levels of damage. An annual average of around thirty deer (J. Smith pers. com.) are
temoved from Zane 3, which includes animals removed under Section 42 of the Wildlife Acts,

WP3.30 - DEER DENSITY{km?), DISTRIBUTION AND MOVEMENT PATTERNS IN THE VIGINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUGE DEER VEHICLE COLLISIONS (DVG).

SECTION 9: RESULTS
9.1 DEER DENSITY(km?) IN THE PROJECT AREA

9.1.1 Red deer — Project area _
Red deér were not widely distributed throughout the Project area and there-were more red deer in Zone 1 than in either Zone 2
or Zone 3, the majority of which were found along the north-eastern and eastern fringas of Abbeyleix boy. The éstimated
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density of Red deer in the project area (912.0ha.) was (95% Cl) 2.53 + 0.85km? ( x 1.67 x SE, N = 53}, or an equivalent
population size of between 14 and 29 deer.

RED DEER DENSITY (km?) — PROJEGT AREA

PROJEG | gp [ HABITA | speahe) | SAMPLE. | gpg | ZDEE | 5y ome 85% Ci SDEER
1 T (m? R

TOTALS R ALL 9120 5,300 78 23 2.53 1.67-3.38 4-29

8.1.2 Fallow deer - Projectarea

In contrast to red deer, fallow deer ware widely distributed throughout the Project area. Fallow deer abundance was greatest In
Zone 2 and 3 with lower densities In Zone 1. The estimated density of fallow deer in the project area (812,0ha.) was (95% CI)
24,35 + 3,69km?( 1.87 x SE, N = 53}, ar an equivalent population size of between 176 and 238 deer,

FALLOW DEER DENSITY {km") — PROJECT AREA

PR(¥EC sp HA‘%'TA AREA {ha.) SAMPLE ¥PG | FDEER | Av.Kme
(m?)

ToTALs | F ALL §12.0 5,300 731 222 24.35

FIG. 11 Red and Fallow deer density (km?) In the Project area.

2.53 .

y 5 10 15 20 25 30
=
7
PG "7 TOTAL NUMBER OF FAEGAL PELLET GROUPS
DETEGTED

Av.Km® | AVERAGEDEER DENSITYPER SOUARE KILOMETRE
95% CI 5% CONFIDENGE LiMITS:

SE STANDARD ERROR OF THE MEAN
YOEER APPROXIMATE TOTAL NUMBER OF DEER

VERAGE 7 MEAN

WP3 .30 - DEER DENSITY(km %), DISTRIBUTION AND MOVEMENT PATTERNS IN THE VICINITY OF THE N77.-
RECOMMENDATIONS FOR MITIGATION MEASURES TQ REDUCE DEER VEHICLE COLLISIONS (DVC)

9.2 DEER DENSITY INEACH 20NE

9.2.1 Red deer Zone 1

Red deer were at low density in Zone 1, but densities in Heath habitats {HH)-were not dissimilar to-Mixed Woodiand (WD2/4)
(5.94km? compared to 4.90km*). However, red deer were found mainly along the eastern fringe of Abbeyleix bog from north to
‘south, with higher concentrations in the north-eastern corner than in the remainder of the Zone.. The estimated density of red
deer (in all habitats) in Zone 1 was (95% C1) 5.44 £ 1.49km? { 1.73XSE, N=19).

ED.DEER:DENSITY: (kind) SiZON

5"‘(':'1"1':)'*5 PG zDEER| Av. Km® I 95% -G FDEER

HABITA
T

AREA {haj
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5.44

TOTALS R ALL 253.0 1,800 55 13 3.6-7.38

9.2,2 Fallow deer Zone 1
Fallow deer were found at higher density (9.52km?) than red deer although their distribution was similar, The estimated density
of fallow deer {in all habitats) in Zone 1 was (95% C1)'9.52£ 2:23km= ( 1.73 X SE,N = = 19).

o T EAUEOW DEER DENSITY (i ZZONE: g
ZONE1 | sP “A?F?TA AREA (ha.) S_A(“;r“‘f)'-E PG | FDEER | Av.Km¥ 95% CI. ' YDEER
TOTALS | F ALL 253.0 1,900 75 24 9.52 Bi62 — 12,42 1635

9.2.3 Red deer Zone 2 ) )
Red deer were. not resident in Zone 2, but used the area in transit to other parts of the project area. [The estimated density of
red deer (in all habitats) in Zone 2 was (95% Cl) 0.267 % 0.207km={ 1.72 X SE, N=22).- o

zone2 | sp | HABTA

AREA (ha.)

TOTALS R ALL 460.0 2,200 4 1

8.2, 4 Fallow deer Zone 2 _
Fallow deer were widespread and abundant in Zene 2 and ‘were found : r
i 4km), although this particular habitat
‘codland (WD2/4) were also high (28.69
Cl) 3.99 4 '3.56km=.( 1.72 X SE, N =

22).

TLOWDEERDERS!
ZoME2 | SP HA?_'TA AREA (ha.} S‘”‘(“r"n';LE 3P 95% Cl FDEER
TOTALS | F AL 460.0 2,200 477 33354263 | 135-172

9.2.5 Rad deer Zone 3
Red deer

Av. Kmy? 95% Cl

2.09 139279

RECOMMENDATION! 'EOR MITIGATION MEASURES TO REDUCE DEER VEHICLE COLLISIONS (DVC)

9.2.6 Fallow deer Zone 3 )

{n confrast to red deer, fal dear were found to be widespread and abundant in Zone 3 and-at high- density. Fallow deer were
present in Mixed Woodland (WD2/4)and in Scrub woodland (WS), but densities were particularly high n Scrub woodland (WS)
habitats {34.89km?), even though these habitats only represented 21% of the total area. The estimated density of fallow deer in

Zone 3 was (95% CI) 25,14 + 2.76km?{ 1.79 X SE, N = 12).

o JEALLOW DEER DENSIEV. (KM 2 i
. SAMPLE
ZONE3 | SP AREA {ha.) ) SPG Av. Km? 95% Cl FDEER
TOTALS | F ALL 199.0 1,200 174 50 2514 24.51— 28,77 43.57°

FIG. 12 Red and Fallow deer density (km?) in each Zone
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9.3 DEER DENSITY IN EACH HABITAT TYPE

9.3.1 ZONE1
Estimates of red deer density in Heath habitats {HH) wers (95% CI} 5.

Woodland habitats (WD2/4), estimates of red deer density were (95%.Cl) 4.90:%

RED DEER DERSTY (RN EACT HABT ATioZONE:
sp | PABITA | aREn (ha) SA(“:'nE]LE 95% G SPEER
ZONE1 | R HH 135.0 1,000 8:53 §-12
R | wDz4 1120 a0 30 ¥ 2-3

in the Mixed Woodfand (WD2/M) ajong the southern and
(HH) was (95% CI) 9.96 + 5.11km* { 1.83 x SE, N = 10)
y8.43£3.77km™ { 1.86 x SE, N = 9).

95%Cl ZOEER
4.85-15.07 7-20
436 —11.50 5-13

FIG. 13 Average deer dg ¥in different habitats — Zone 1
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9.3.2-ZONE 2 ,
In individual habitats identified in Zone 2, red deer were only found in Mixﬁn ]
both Oak woodland (WN) and Scrub woodland (WS3) habitats. Estimat

{WD2/4) was (95% CI) 0.452 + 0.45km= { 1.78% SE, N = 13).

REDDEER DENGIVkm 1N EACH BADITATZ ZONE:
SP HA?‘“‘ AREA{ha) | SAMPLE () ' Av. K |
_ R | wo4 170.0 1,300
ZONE 2 o
R WN 520 400 a
R ws Na

; : MNpa—4222 | 5B-72
ZONE 2

4737-go71 | P~

059-3733 | -2

WP3,3c - DEER DENSITY{km?}, DISTRIBUTION AND MOVEMENT PATTERNS IN THE VIGINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUCE DEER VEHICLE COLLISIONS (DVC)

FIG. 14 Average deer density (km?) in different habitats — Zone 2
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In individual habitats in Zone 3, estimates of red deer density were less ¥
fallow deer. Far example, in Mixed Woodland habitats (WD2/4) estimated %e
= 8) compared to (85% Cl) 2.0 +1.76km={ 2.82 X SE, N = 3) in Scrub woodla

RED'DEERDENSITY: (kimiZ}IN EACH HABITAT 220

sp | PPEITA 1 AREA(na) | SAMPLE (m3) ; FDEER
R | wbam 105.0 80 2-3

ZONES | g ws 410 200 2 047363 0.1
R | wss 7.0 Na Na

K2k INEACH HABITAT = ZONE:

5 | zPe | AvKm 95% CI SDEER
o8 2248 - | tese~2s30 | X1
70 | aaey | 3n04-serd | 12-1s

6 788 |7 Na M

WP3.30 - DEER DENSITY(km), DISTRIBUTION AND MOVEMENT PATTERNS IN THE VIGINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TQ REDUCE DEER VEHICLE COLLISIONS (DVC)

FIG. 15 Average deer density {km?) in different habitats < Zone 3
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9.4 DEER DISTRIBUTION ; ;
To get & better perspactive or how deer were using habitats within the projett area, a number of plots within each habitat
Sdland and open) as edge habitats
are used extensively by all deer.species. ] '
Red deer were-not particularly widespread within the project area and:they sho reference the edges of Heath-and Mixed
Woodland ‘and Heath (59%) habitats along the fringes of Abbeyleix Bog moré*?@, either Scrub woodland (12%) or Mixed
Woodland (7%).on their owin {Fig. 16). ) .
Fallow deer however, were much more widespread thro ‘Qﬁo roject area, with'most fallow found at the edges of
woodland habitals (34%) and oak woodland habitats (27_!’? v

However, in contrast to red deer, only-a very small proporti
these were at the edges of Heath and Mixed Woodland {9%) (F

ware found in Heath habitats and most of

FIG. 16 Red deer distribution in different habit;

WP3.30 ~ DEER
DENSITY (km?);
DISTRIBUTION AND
MOVEMENT

Wss PATTERNS IN THE
VICINITY OF THE

) _ N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUCE DEER VEHICLE COLLISIONS (DVC})

BHH EHH(E) EwD2/4 ElwDo2/4(e) BEwWs BEws(E) BwN
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FIG. 17 Fallow deer distribution in different habitats In the Project area,

EHH EHH () Fwbz/4 [EAwpz/4(5) BEws Ews(E)

9.5 DEERPENSITIES (km?) ADJACENT TO THE N77
9.5.1 Red deer ~ ZONE 1 {East of N77)

Red deer faecal pellet groups were found on only two plots adjacent o .the N77: Ghe,
edge of Zone 1 and the ather (Z1/10), at the southern end of Zone 1. Red deer fae
intermediate plots. Average red deer density on the eastern side of the N77 carrffi’gi
varied from 9.1kmin the North to 1.5km?in the Seuth (Fig 18:49):

2}, close to the northern western
ellet groups were absent in the
iy.in Zone 1 was low (2.12km*?) and

9.5.2 Fallow deer - ZONE 1— (East of N77)
2 N77 In Zone 1. However, density declined
e 1. Average fallow deer densities along the: 3.0km

10 - - e
9
8
G 7
i
= 6
2.5
3
x 4
i
o 3
2
1
71701 {N) 71/05 71/08 71/16 (S}
%]R ==+ Liftéar(F} === Linear{R)
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FIG. 18 Red and Fallow deer distribution on Plots along the N77 (east} — North to South
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9.5.3 Red deer — ZONE 2 (West of N77) N

Only two. plots (out of seven) yielded red deer fagcal pellet groups that w he western side of the N77, with an
average density of groups per plot of 0.004m?, Average red deer density 1 'aadland along the western edge of the
N77 in Zone 2, were much lower (0.62km?) than in Zone 1 (Fig 20,:21). -

9:5.4 Fallow.deer— ZONE 2 {West of N77)
in contrast o red deer, fallow deer fascal pellet groups we feitiind

an average-density of groups per plot of 0.18m?. Average; : sities were ;;‘Ier thirty times higher (31.26km?) than
red deer and densities in excess of 15.0km? were found on g :

FIG. 20 Red and Fallow deer density (k'm'i) ‘on plots -~ North to
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FIG. 21 Red and Fallow deer distribution on Plots along.the N77 {west) - North to South
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FIG. 23 Fallow deer density {km*) on each plot - Project area - image courtesy of google maps (Map data ©2021Google)
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9.6 DEER MOVEMENT PATTERNS
9.6.1 Red deear
Evidence from observed extensive trail networks and faecal pellet-depositio

confined to specific areas of Zone 1, particularly along the north-eastern and

u d@gnt suitable habltat oh the periphery
a\}f&*{age. From data collected so far, red deer at.
Gnificant risk jn relation to DVCs,

9:6.2 Fallow deer .
Fallow deer are the dominant species in the g : W gspréad and at higher densities than red deer. As a result,
there is abundant evidence (from a netwo 5, a i pellet deposition) that fallow deer are maving fresly within the
project area from one Zone to another! b caus ne2iand 3 are contiguous, fhiey could be considered as one
entire area’ as deer are clearly mo"\émg reely wnizg
the N77 from Zone 1 to Zones 2 & e\l:}ng th
are subtle differences in thé exact location: fé?jossmgs
very well-defined crossing point located
approx:mate]y 3.0 kllometre oggl of Abbe anx, Also between GR S429£}8145 (Klllamuck) and GR 843108308 {Colmans),-

S of the N??, multiple crossing points were identified, but there
ikely frequency and timing of crossings. Far, example there is a

Collins' Bog are

WP3.30 - DEER DENSITY{km?}, DISTRIBUTION AND MOVEMENT PATTERNS IN THE VICINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUGE DEER VEHICLE COLL!SIONS (DVC)

FIG. 24 Deer Movement patterns — Red arrows denote main crossing points - image produced courtésy of google mags (Map data ©
2021Google}
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9,7 DEER MOVEMENT IN RELATION TO HABITAT TYPE
The presence and abundance of woodland covered argas’in the immediat
crossing and therefore a realistic expactation of higher collision risk. Thi
Faecal Pellet groups (0.03m? — 0.19m?) and carrespondingly high deer :
suggests that there is likely to be a link between habitat type adjacent to

frequency of deer crossing the carriageway. It is notable that at fwo of the main
deer density i5 high 28.69kin?) are adjacent to the carriag b n thi
patches. of Scrub woodland (WS), are open canopy ma oodland (WD 4)iwhera deer density is even higher
(39.25km?). Also, alorig some sections the 3.0 kilometre & : vegetation.and mature trees grow in close
proximity to the edge of the carriageway. ' :

ork of tralls and the high densnty af
ip*woodland on either side of the N77,

edge and the potential for increased
fig points, derise scrub Wc}odland (where

9.8 DEER MOVEMENT IN RELATION TO SEASON
From the litlle data avanlab!e in relation Ia thi

A_VCs are still likely to occur as sporadic events throughout
‘“’ter_i to relatively sniall numbers. ‘It Is maré likely, that the
| during a. twomonthi peflod "between early September and late.
“’T_Jersal of juvenile deer in the spring and the mating season in
some activi y of iridividual -animals: {fallow and red deer) parallel to the N77
However, deer are undoubtediy aware of traffic ‘and appear to be reluctant to

are often likely to coincide with diurnal variation in traffic’ flows, which may potentially
ring. at particular times. However, without specific. data on actual.times.of DVCs, .evan
with data on tra rates, it is impdssible to predict when these collisions are most likely to

occur. For many
biased towards davlig
Camera traps have s0
and 16.41pm.

ributing to potential observer bias in relation to actual times of DVCs,
ded deer activity at 2.25am, 5.54am, 7.14am, 8.03am, 11.50ain, 12:00pnt, 12.23pm, 14.44pm

9,10 DEER MOVEMENT' IN-RELATION TO CULLING ACTIVITY

The effects of culling activily on deer movement patterns -and habitat use are unknown, but it is highly likely that localised
culling may well displace deer from habitats in which they are being culled. Furthermore, deer contral

WP3.30 - DEER DENSITY(km?%), DISTRIBUTION AND MOVEMENT PATTERNS IN THE VICINITY OF THE N77 -
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUCE DEER VEHICLE COLL!S]ONS (DVC)

activity, particularly if it is intense and targeted on particular Iocatlons or hab|tats. will somehmes permanentiy displace deer, or
at least acutely modify their behaviour until culling-ceases. Culling in onie area and not in ahother, is likely to increase the risk of
enforced movement away from the source of disturbance, leading to more random and unpredictable patterns of movement.
Therefore, if culting is. being contemplated, prior.planning and due consideration should be given to the manner in which it is
carried out, particularly in relation to the proximity of the N77.

9.11 DEER DENSITY AND TRAFFIC VOLUME
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Results of this. study have shown that deer density is high i in areas that.are, adjacenitte ‘the N77, with paiticularly high den5|ty on
the western side compared to.the eastern side. -However, in the absence-of accurate data on the location of DVCs along the
3,0km stretch of the N77, it's difficult 1o-assess the actual effects of hlgh deer denstty on the frequency and location of DVCs'in
the:area. However, the more deer there-arg the greater the risk-and there is no-doubt that there | is'a'strong re!atlonship between.
high deer density and potentlal forincreased frequenmes of DVCs occumng :

912 EFFECTS OF ROADSIDE HABITAT ‘ ‘ )

Of the habltats [ocated:along the- N77 (on both sides) weodiand habltats (ali types) account for araund 75% of the-habitat, while
agricultural land accounts: for only 25%. On the-western_ snde of the N77,the entire length- of the N77 is wooded with ‘mixed
conifer / broadieaved waadlahd accountlng for around 70% of .the woodland type while.scrub woadland makes up the:balanice
(30%). On the eastern side of the N77, the situation is similar-with 72% of the road ‘edge woodiand :and the balance (28%)
farmiand. Further analysis &f.the habitats adjacent to the N77 reveal_ that only-30%-of the :lotal:Wgodland cover. is scrub
woodland while the majarity: (70%)is mixed -cenifer / broadleaved woodiand. Higher fallow deer: density was found in. mixad
conifer / broadleaved woddland compared ta serub’ woodlard ‘afid oné of the main. crossing points (Killamuck). is located
petween these two woodland types

From the limited amount of DVC data, it is difficult to assess concluswely to what extent accident jé%ls chrectly affected by
habitat or whether DVCs are randomly distributed |rrespect1ve of the prevalling: habitat type. Neu eless, the results of this

study have shown that deer. density-is hlgh in ‘woodland, that they Have a clear preferenc% r%voodland habitats and, the
majority of the habitat adjacentto the ful! length of the N77 is woodland. These factors in-ca }

b _ {ic, are: highly likelyto.be net

contributors to increased risk of DVG-occurrence,

9,13 IMPACTS ON DEER WELFARE AND POPULATIONS
Because of the inconsistent: nature of 'data collection in relation to DVCs both it nally and at local hotspo nd the lack of
accurate |nformat|on on deer populatlon sizes, it'is not possible to determme the mpact EIIB%I' on deer welfar or on. pcpu!a’uon

f'gures are hkely {o be htgher as there |s an unknown proportlon of acmden 51 e éifher unreported, or'those where deer
ever recovered.

measures. It is diffi cult to s_eparate out_each of these factors
them contribute collectively, including the factors above.

9.15 CAMERA DATA (to 22.09.21)
Data from trail cameras is ongoing. T are ave been sef hree known crossing poirits ane recurrent (Killamuck A),
one intermittent (Colemans B) and i
cameras and footage of faliow deé] fu] ded on oniy one of the three cameras (A). Two trail cameras A

ours :GH 056:00 hours daily, but were reset on the 15]09;’21 to record over 24/7.

CAMERA DATA~ 09.08

18.08.21

B 14.08.21 a6 01.42 F YES YES
B 16.08.21 o7 01.31 F NO YES
B 21.08:21 09 2216-22.19 R YES YES
B 26.08.21 14 21.13 R YES YES
B 26.08.21 14 22.16 R NO YES
B: 26.08.21 14 23.53 —23.54 R NO YES
B 27.08.21 11 22.11 R NO YES
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B 27.08.21 11 22.36 R NO YES
B 28.08.21 03 04.43 — 04.44 R NO YES
B 01.09.21 08 23.30 R NO YES
B 11.09.21 08 02.49 —02.51 R NO YES
a8 13.09.21 08 00.42 ? NO YES
B 04.11.21 10 18.28 R = NO - YES
B 05.11.21 03 17.14 - 17.20 R NO YES
B 09.11.21 06 15.35 R NO YES
B 09.11.21 06 16.06 — 16.13 R S NO- YES
B 10.11.21 00 08.03—08.05 R NO YES
B 10.11.21 01 22.26 - 22.30 R NO - YES
B 15.11.21 05 11.44 S NO YES

c 14.08.21 14 . F

C 16.08.21 16 07.14 F

c 20.08.214 11 05.54 R
C 02.09.21 14 12.00 R:
C 02.09.21 15 12.23 F

C 02.09.21 15 14.44 F
c 08.09.21 14 11.560 F .
c 10.09.21 12 08.03 F-

R = RED DEER, F = FALLOW DEER, S = SIKA DEER

IBUTION-AND MOVEMENT PATTERNS IN THE VICINITY- OF THE N77 -
N MEASURES TO REDUCE DEER VEHICLE COLLISIONS (DVC).

9.16 ROAD SIGNAG OTHER MITIGATION MEASURES

At the time of writing, exi itigation measures that have been in place to help reduce Deer: Vehlcle Collisions on the N77
are limited. In advance-of this project beginning-and in résponse to growing concemns about the frequency DVCs in the local
area, Laois County Gouncil erected two large digital deer warning signs, one on exit-from the town of Abbeylslx and a secend
ane: approxmately two and a-half kilometres further:south along the N77. In addition. to these warning signs,.one standard deer
warning sign-is located on the western verge of the N77: approximately 40 metres south. of'the.digital sign; but ng visible speed
limit. Both digital signs are on 24/7, flashing wamings “Warning Drive Carefully” and “Danger Deer Crossing”. Also, to further
confuse motortists, maximum speed signs of 100km/h are. positioned bes1de the digital waming signs ‘on exit from Abbeyleix,
There are no-other visible mitigation measures in place.
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SECTION 10: DISCUSSION

In order to assess the scale of DV

ween high deer den5|ty and high numbers of DVCs. In orderto fully evaluate
at kncwn ove hotspots detailed data both an the Iocation tlme of year, ime of day,

WP3 30 DEER ijE

RECOMMENDATIO AT!S?NMEA%UBES TO REDUGE DEER VEHICLE COLLISIONS {DVC)

7
that records all fatal coflisions involving deer and a General Estimates System that files police-reported collisions (Hedlund ef
af. 2003}. In Finland all DVCs must be reported to the-police and are then registered on the Finnish Collison Statistics database
{Niemi et al. 2015). in the UK, the Deer Callisions Database is maintained by the Deer Initiative on behalf of Highways England
and is able to provide geo-referenced records of DVCs within England {Nelii et all 2018),

DEER DENSITY

Deer density was assessed using Faecal Standing Crop techniqués in three Zones within an overall project area of around
8.50km? to determine the overall density, distribution, habitat use- and movement pattems that might be -associated with
increasing numbers of DVCs i the Abbeyleix area.

Deer density in the overall project area was much higher than originally -anticipated, with estimates of recorded fallow deer
density .over twelve times higher (24.35km?) than red deer density (2.53km?). However, an analysis f deer denisity, showed
that there were considerable variations both within the project area as a whole and within. each Zone. Zohe 1, although the
sacond largest zone within the.project ared, had the lowest density of both fallow and red deér. As in other Zanes fallow deer
density. was higher than red deer density, with fallow deer being the predominant species. Both species shared common
habitats throughout Zone 1, although red deerweré mainly confined to the riorthern dand eastern woodland fringes, while fallow

28




deer were found at higher density in the woodlands along- the western edge of Zone 1. Zone 2 had by far the highest fallow
deer density of the hree Zonas, while red deer were present but only transiting and not resident. Howevar, the area consists of
a large mosaic of habitats, over 60% of which is woodiand of one type oranother and fallow deer density was consistently high
across all the plots sampled.

Zone 3, the smallest of the three zones and farthest away (<2.0km) from the N77, also had high fallow deer density and low red
deer density. However, althiough land-ownership boundaries divided Zone 2 and 3 they were in effect,

one contiguous area. As in the other zones, deer density varied according to habitat type and woodland of all types was the
dorminant habitat.

In the UK, research has revealed that areas of high frequencies of DVCs were not simply related in any direct way to deer
density. They suggested that higher than average levels of DVCs at the landscape scale were determined not by the
abundance of deer per se; but rather an interaction between high deer density in areas which alse have high traffic volumes
{Langbein et al. 2011). Nelli et al. (2018} found that in order to have.a DVC at all, it is necessary for deer to be present in the
surroundirig area, but, beyond that, other factors were likely to have played a more significant role {Nelli ot al. 2G18).

DEER DISTRIBUTION
Both red and fallow deer are mobile species that have large home range sizes. Red deer femal
around 430ha. {range 275 - 711ha.) with one core area whereas males have larger range sizes
two core areas '(Langbein 1997). In this survey, red deer were-more or less confined to the ng
the project area, with only a minimal amount of movemenl westwards and it was evidentl

Hverage range sizes of
P to-1,200ha. usually with
astern-and sastern part of
ere less: widespread (and

mixed woodland habitats which were mostiy found in Zone 1 which is not unusual ag ed deer are lypical
associated with woodiand edge or the interface between wocdland and open a 4s and will rarely occupy
forest (Dzieciolowski 1979; Mitchell et:al. 1977). -
Fallow deer, particularly in predomiriantly. agricultaral landscapes have rang f 178ha. forfemales and-202ha. for males and
are a species characteristic of mature deciducus or mixed woadland. They d %1;_1 ?podland rides

or vegelation between trees and frequently in adjacent forage on open agri They prefer woodland cover more by
day and open landscapes are used more at night {Wyllie ot al. 1998; Waterfield Eallow.deer

distribution was Identical to that found by othér researchers with distinct preferencesifor mature missed coniferous / deciduous
woodland and the-edges of woodland and open areas. e
The core range of the faliow deer population is likely to be
further south at Bunmore and Moyne.

ecotone species
}racts- of densa

Zor!es 2"4nd 3, in addition to associated lands

DEER DENSITY {(km?) ADJACENT TO THE N77
The N77 carriageway dissects pari of the over ILrange of fall
lhat deer. wnII cross the carriageway at S

within the.project area, thereby, amplifying the likelihood
length., Whilst deer density in the wider project area was
cated adjacent to the N77 in both Zohe 1 and 2. In these

{3.0km) of woadland adjacent to t‘h'eg~ i
strefch of woodland habitat {(although s 0km) onr the opposite (eastern) side of the N77 side, falluw deer

RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUCE DEER VEHICLE COLLISIONS (0VC)

km?) whereas red deér were absent. Little difference in deer density estimates was

In addition tothe N77 disg Ipart of the overall deer range, it also acted as a-form of deterrent to deer movement-across the
carriageway. For exampl hile there was. some as yet unguantified movemerit across the N77, evidence from field survey
work identified a well-defined network of trails on both sides of the road which were- orientated in a north / souih direction
parallél o the N77. Deet were clearly using these trails to move both northwards and southwards through the woodland
parallel tothe N77 and then using a smalf number of visible crossing points at specific locations on-either side of the road.
Away from the N77, déer movement patterns were also identified-throughout the project area with consitlerable movement east
and .south in Zone 1-and-east o west and vice versa In Zones 2-and 3. In the northern part-of Zone 2 and-Zone.3, there were
also evident signs. of movement north dnd south across the R433 Abbeyleix 1o Ballycolla road. Similarly; in Zone 2 there was
evident. movement in a south westerly direction along the River Nore towards Moyne and Dunmore; both of which centain
satellite populations-of-fallow deer.

DEER MOVEMENT IN RELATION TQ HABITAT

Data.from Faecal standing crop counts revealed specific patterns of habitat use within the Project area and within each Zone.
Red deer were found at higher dersities in Woodland habitats or the edges of woodland particularly in Zone 1 and to a lesser
degree in Zone 2. Red deer were absent from large parts of the Project area and were limited

to a relatively small section'in the north and east of Zone 1. Faliow deer on the other hand were much more: numerous. and
similar to red deer were also found in high density in woedland habitats. Howaver, fallow deer densities differed. according to
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the type of woodland occupied. For example, highest densities of fallow deer were found in mature cak woodland (Park hilly
with high densities alsa found in both scrub weedland and mixed conifer broadleaved woodland.

Studies of fallow deer habitat use in the UK have founid that deciduous woodland was actively selected (even though it was not
equally available) both in the early spring and autumn with woodland use remaining-high throughout the

winter, particularly in good mast years as:deer fed on the abundant beech mast and acorns. In addition, fallow desr made
exiensive use of woodiand clearings, grasslands and closed woodland areas throughout the year and that areas of heathland
were actively avolded (Jacksan 1974; Thirgood 1995b; Putman 1995; Waterfield 1986; Wyllie et al. 1998). Habitat use patterns
in this project showed similar trends with fallow deer selecting mature cak woodland, even

though it only represented 6% of the total project area. Similarly in Zone 1 fallow deer were found to-avaid areas of-open heath
and were found o occupy woodland areas at the edges of, or adjacent to open areas,

DEER-MOVEMENT IN RELATION TO SEASON
Fallow deer.are commonly regarded as-one of the more social deer species and therefore are mare likely to-be encountered in
large aggregations. However, these large aggregdations often occur in more open habitats {usually agricultural), with large
groups ‘consisting of @ number of distinet social groups that have come together in favoured feedmg areas. In the UK,
researchers found. that sexual segregation between males and females in mixed vegetational mosai r.yas extremely marked,
outside the breeding season and that bucks and does. occurred in distinctly separate groups, eve ugh in certain areas the
actual geographical range of these groups -overlapped to some degree (Thirgood, 1990, 19 7 Because indirect mathods
were used to determine habitat use, data from this project did not differentiate seasonal particular habitats by either
males ar females. However, observations of individuals and groups of individuals throug out't '
that both bucks and does occupled clearly separate ranges throughout the pmject*‘é ¥

although deer accldeﬂts take place in significant numbers throughout the year, '
The first af these is around May foIZowed by a secondary peak durlng the lateidy

young at foof. Several variable factors are likely to influence the size and ot
larger species (fallow and red deer) and shorler day length whiich coincides with sh.hour* traffic at dawn and dusk when
deer arg &t their most actwe(Langbem at al. 2011). From observatmns (and came; ta) deer have been observed feedmg

juvenile males_) often caused by the actions of mature. male ease the océ{’rﬁence of road ¢rossings in situations
where individuals have little chaice,

and during the eveni
incidence occurrin

eer} at four different time perlods of these two were in the early morming {(5.54am and
ﬁ’Sam .and the fourth was duting the late afternoen {(16.41pm). In Germany, Kammerle et
egr resp nded to changing day length by accentuating their crossing behaviour into darkriess as day-
length incredses, while¥ ngs occurred further into the afternoon -and early morning en days with short daylight (i.e. in
wintef). As a consequence frossing occurrence overlapped with commute¥ traffic peaks early in the morning and in the late
evening, leading to potential increased risk of collisions (Kammerie et af. 2017)

al. (2017) found tha

DEER MOVEMENT IN RELATION TO CULLING

Deer culting with firearms is widely recognised as a disruptive activity and can frequently lead to temporary or permanent
dispersal or displacement of deer away fram their core ranges. In addition, eulling with firearms can modify deer behaviour
causing animals to shift thelr activity patterns, becoming -shy, noctumal and actively avoiding. human contact. For example,
lkeda €t al. {2019)found that culling activity changed the aclivity patterns of sika deer from diurnal to nocturnal In response to
culling intensity (lkeda ef af. 2018). Other studies have also found an association between hunting aclivity and diel activity
patterns of ungulates such:as white-tailed deer { Odocoileus virginianus),

red brocket deer (Mazama americana) and-sika deer (Kilgo ef al. 2018; Di Bitetti et a/. 2008: Van Doormal ef al. 2015).
‘However, because the amount of cuiling that has occumred in the praject area in recent years has been limited to Zane 3 only, it
is unknown what effect culling is likely to have had on dispersal and movement patterns throughout the project area.
Furthermore, the direct effects of culling on DVC tisk are unknown.

DEER DENSITY AND TRAFFIC VOLUME
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While the majority of recorded DVCs are fikely to ocour on secondary roads mainly due to their greater overall length within the
national road network, actual accident frequency per unit of canriageway, is likely to be consistently higher

on primary or major roads where traffic speed and volume s are higher. Research in Germany by Hartwig (1993) shows that
motorways accounted for 21.2% of all wildlife related DVCs even though they only-made up 7% of the Jength of major roads in
the area of study {Hartwig 1993). Similarly in France, Desire and Recorbet {1990) found that accidents involving roe deer
accotinted for a disproportionately higher number of DVCs (5.3% of all roe deer killed) were on motorways, despite the fact that
they-only amounted to 0.8% of the total road network (Desire and Recorbet 1990),

The N77 is a busy road, with constant road traffic during the day-and night. Current traffic volumes indicate that vehicle
numbers on the N77 have fallen from 6,129 average daily traffic (ADT) in 2019 to 4,839 in 2020. Figures to date for 2021
indicate a rising ADT of 4,985 which is lower than the N22 (6,624) (TlLie). A once off assessment of traffic volume during

for one hour around midday was also-undértaken during July and found that oh average, 6.6 vehicles / minute were using the
N77 in both.direétions.

EFFECTS OF ROADSIDE HABITAT ,
Deer-elated traffic accidents:are not randomly distributed in space and {ime and there are a numl
which affect the frequency of DVCs: The amount of woodland present in the project area was '
considerable (>80%) and the'woddland habitats on either side of the N77 amounted to aimg
over 60% on the eastem side. Furthermore, along both sides of the. carriageway woodla orhea
the road edge. Many authors have-already indicated that habitat: composition is one%fifllhe main-
(Bashore-ef af, 1985; Malo et al, 2004; Montgomery et al. 2013, Seiler, 2004; Neilii e 2018). More rece)
found that DVCs were more likely to occur when roads were close to or runmn
They alsa found that | lncreasmg dtstance fram areas aof both comferous and. 4

f enviranmentai factors

8% on the westemn side and
ver was found right up to
-affecting DVG risk
Nelll et ol (2018)

'&)’ QOther studies by Bashore et al.
?ﬁes comimercial buildings and other
grel all 1985). In the USA, Finder ef al.
segments in lllinois, He found that high

{1983), predicted that the probability of DVCs decreased with an mcreasm’g%
buildings within a buffer area and longer sight distance along the roadway:
{1999), measured topographical and habitat-related features within 0.8km radius ofit
aceldent rates for white-

WP3.30 - DEER DENSITY(kni?), DISTRIBUTION AND MC
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frequency to !andscape diversity and (shorter) d|stance fro
contexl Madsen et al. (2002), analysed 115

alo in Denmark between 1956 and 1985 and found no
5 but nated’ that collision sites were strongiy clumped and

(Madsen et al. .2002). Iy all these
frequency of DVCs such as:

ULATIONS :

frequency of DVCs nationally and the lack of dala on deer densmes both locally and
’ne the impact of DVCs on deerwelfare or population size. From a

‘welfare point of View relate as much to the deer killed outright through collision, but also to thase animals who
suffer serious injury. uni itably quatified person-is available to humanely dispatch them. In-addition, there Is another cohort
of animals that may be invalved ina collision, but run off to-suffer'and die. of their injuries. later. Research fi findings catried out by
the Deer Initiative, indicate that up to 30% of DVCS involving fallow deer tend to leave live casualties. needing dispatch-at the
roadside. Also, the total mortality imposed on fallow deer populations was found to be between 7 — 13%, making DVCs-a major
tauseof mortality among wild" deer populations {Deer- Inltlatwe Research Report 2007)

QOTHER FACTORS

It is ‘clear.from the published literature: (rev:ewed by SGS 1998; Sta;nes et al. 2001; Putman-ef al.-2004b; Hedlund et a/. 2004)
that different ayeas or stretches of réads are. likely to be affected by a wide range of contributary factors and these are'more
likely to influence the frequency when taken-togethier, rather than individual factors alone, However, without deta:l on specific
factors at the actual timeof a BVC eccurring, it is difficult to draw conclusions as to which :

factor or factors are primarily responsible for increased-collision risk. Examples of some of the. contributary factors include; deer
denisity; season, time: of day, species, traffic volume; road lype, average road speed, driver visibility {related to road tortucsity),
presence (and character) of roadside vegetation. Langbein (2007} in the Déer Initiative
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Research Project suggests that a fuller understanding of all the contributing factors (and their interaction} may be helpful in
predicting likely future -problem areas to target alternative measures for mitigation {Langbein; in the Deer Initiative Research
Project 2007).

CAMERA DATA

Data from trail cameras has the potential ta Identify specific patterns of deer movement that may lsad to a better uriderstanding
of factors that trigger road crossing behaviour either temporally or spatially. Three trail cameras have been in operation since
16" July 2021, along the eastemn side of the N77 at identified crossing peints, some of which were well:defined. To date only a.
limited -2mount of footage has been recorded suggesting that deer movement -across the N77 is confined to a number of
individuat, sporadic crossings that most likely oceur during darkness. Some camera data-has shown deer activity parailel to the
N77 during the day, but the animals appear reluctant to ¢ross

the road. However, the rut {or-mating season) is dus {o begin in late September / early Qctober and in advance of rutting
adtivity, it is-expected that deer movemerit (and therefore road crossing) is likety to escalate-significantly.

CURRENT ROAD SIGNAGE AND-OTHER MITIGATION MEASURES
The current extent of road sighage and mitigation measures on'the N77 are limited and sormetimes co
on exit from Abbeyleix southbound there Is a 60km/h speed sign followed within 40 metres by a ]gé
which is adjacent to a 100km/h speed sign. The-message to drivers therefore-is confusing — WQ'
to drive carefully, but that-a maximum speed limit of 100kmh is acceptable. From observation

dictory. For exampls,
- : .

gital traffic waming sign
arning of deer crossing and
affic and driver behaviour,
of the N77, there are
i, maximum or above
crossing point.
zohe at speeds

the majority of drivers accelerate immediately’ after passing the deer warning sign. Att 3
similar warnings, but no visible speed limits. As a result, traffic enters the Deer Ctossifig-warning Z0
maximum speed. Critically, the southern Deer Crossing digital sign is locat '
Observations. of traffic speed and driver behaviour at this location, found that al
of at teast 100km/h or above.

WP3.30 - DEER DENSITY (km?), DISTRIBUTION AND MOVEMENT PATT,
RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUCE DE
SECTION 11: SUNMMARY OF MITIGATION MEASURES AIM
Collisions of vehicles with ungulates and in pariicular deer, represent a significaht.e
should be specifically targeted at areas which already are g‘gngn to have high
characteristics which may prove 1o be a problem in fulur gasures desig
should aim in the first instance to ensure that animals- i

| traffic enters this cn

S IN THEMIEINITY OF THE N77 -
LUSIONS DVC)
OLLISIOIN REDUCTION
rowing problem, Therefore, mitigation
?3\;;\} ratés, or which have Ian_dscape
reduce or even eliminate the fisk
ian preventing therh from doing so.
erineffective and are also likely to result in

_ %re, the most Successful mitigation measures will not prevent crossings
completely, but will attempt to displac e. This allows animals
to cross the road at periods of re
enhanced visibility and / or driver awga
There are broadly three options availal
the Deer Commissian for Scotland.

These are:

There is a sfrong
primary method use /
fences must be constructed according to the |atest specifications, using appropriate materials (¢orrect height / mesh size) and
most critically: should aim‘i‘”ﬁot to prevent.animals crossing the road entirely, but should be designed to specifically channei
animals towards a dedicated crossing point.

Many authors have emphasised that where fencing has failed to prave effective, that it is related to poar construction,
specification, inadequate planning, lack of maintenance or where ferices. are of insufficient fength resulting in animals getting
past the.end of the fence-fine and onto the road {Reed ef af. 1979; Ward 1882; Clevenger et al. 2001, 2002;

Staines et al. 2001). Therefore, the most effective application of barrier fencing, is to erect it in short lengths, combined with
alternative safer means of crossing that are specifically designed and planned so that animals can be deflected towaids actual
designated crossing points,

11.1.2 WILDLIFE WARNING DEVICES

Wiidlife warning devices can be divided into two distinct categories — optical reflectors and acoustic deterrents.

Debate. on the effeciiveness on optical reflectors is ongoing (Wocdard ef al. 1973; Gilbert 1982; Gladfelter 1982; Schafer &
Penland 1985; Zacks 1986, Waring et al. 1991; Armstrong 1992; Ford & Villa 1993; Reeve & Anderson 1993; Pafko & Kovach
1998; Pepper et al 1998; Jared 1992; D'Angelo-ef al. 2006; Voss2007). From the literature, it seems clear that there are a
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number of issuas with optical reflectors. First, the installation of these devices is commoan, particularly in Continental Europe,
most likefy because they are cheap and easy to install and-may have somie (short-

term} effectiveness in delaying road crossings, but over time deer are likely to become habituated to their presence. Second,
deer biologists have long presumed that deer (as other ungulates) have comparatively limited (dichromatic} colour vision and
this inability to see red (the colour of optical reflectors) has been confirmed by a number of recent studies {(VerCauteren ot al.
2003; Shests-& Cason 2005; Pursti 2008). This has led lueli'ef &/, (2003}, to.the conclusion

that, a thorough analysis of studies carded out over the last 40 years ‘all over the world found little evidence for the
effectiveness of wildlife warning reflectors (luell ot al. 2003, Langbein ef af. 2011). Furthermore, a comprehénsive re-

-analysis of DVC data based on 43 studies revealed no significant reduction in collision rates after placerent of light reflecting
devices (Brieger et al. 2017°),

11.1.3 ROADSIDE DETERRENTS
in recent years, a-number of more sophisticated roadside deterrents have been developed to try and overcome some. of the
drawbacks of ‘optical reflectors. Some combine white or red optical reflectors with acoustic modules to produce a variety of
acoustic sounds (WEGU-GFT or) or a serles of signals at different frequencies ranging from infra seund through to ultrasound
(EURGCONTOR Ecopillars}). Other devices such as the WIWASOL-I device, produces

a series of intermittent whistling sounds readily -audible fo humans in addition to & flashing blue
Evidence in the literature for lasting efiects 'of these devices {mainly because deer beconie
inconclusive or even contradictory.

hi (Langbein ef al. 2011).
sily habituated), remains
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11.1.4 CHEMICAL DETERRENTS
Chemical repelfents in the form of a slow release organic foam applied to [
extensively trialled in Germany and Slovenia. Howsver, déspite the various irials Icacy was not convincing and Pokorny
&t al. (2008), stated that the positive influence of chemical
{Pokomy et al. 2008).

11.1.5 VEHIGLE MOUNTED DEVICES . -
1] Sht of'aff;]o or vehicle. which emits a high frequency whistle at
speeds above 30kmh. However, there has baen comparative _s’éyarch into the effectlveness of these devices and thus
far na positive effects could be detected for any.of the devices' :

There are a.number of published studies th
deer densities (McCaffery 1973; Wi
Schwabe et al. 2002; Rondeau & G

d a relationship between the frequency of DVCs and local
Resources (data summarised on www.deercrash.comy;

!

11.1.6 REDUCTIONS IN LOCAL DEER DENSITY _
Whilst it is evident that there is some relal ip between deer densities and the fraquency of DVCs aceurring at.a local leval,
this relationship is unlike yriad of other factors in combination that are associated with high levels of
BVCs are ltkely to b . @ number of published studies do show avidence of a reduction in the

etual reddétions in local deer densities (Jones ef &l. 1993; Danielson & Hubbard 1998;

Rondeau & Co 002; Sudharsan ef af. 2006). On the contrary however, areas where either hunting bans
reduction or cessation.of culling, have been correlated with an increase rather than a

decrease in DV
However, these
variations in acciden
many (Seiler 2004; Langh

d with some caution, as there are so many additional faciors that are Iikely to affect
oy and reductions in local deer densities {even though persistent) are likely to be only be one.of
tran 2006; McShea et al. 2008).

11.2 Increase Driver Awareness — Fixed Wildlife Warning Signs, Enhanced Driver Warning Systems, In-vehigle Detection
Systems, Management of Roadside Vegetation to increase visibility.

11.2.1 FIXED WARNING SIGNS :

Fixed deer. warning. sigris .are perhaps the most frequently used mitigation to reduceé DVCs and.thesé can be seen with
Increasing - frequency on many roads (mirior and major} throughout the country. These signs warn drivers that there is an
increasad risk of deer crossing the-road along. particular. segments of roadway, but tend to ynspecific in relation to

the-actual location of the:danger zone. Also; because these signs are permanent structures, drivers quickly become habituated
to their presence particularly if not reinforced by an actual experience of seeirig deer crossing the road, thelr overall
effectiveness is greafly diminishad {see Putman 1997; Hedlund et al. 2004; - Stanley of a. 2006). Also, deer warning signs
provide both-County Councils and Roads Authorities with some degree of judicial protection,

11.2.2 ENHANCED DRIVER WARNING SYSTEMS
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1n addition to static wildlife warning signs, various types of more advanced signs: such-as dynamic digital message boards.and
animal activated warning systems, have been developed, with the specific purpose of increasing driver

awareness of the potential danger (Huijuser et al. 2006, Mastro et al. 2008). However, for these-signs to be most effective, they
shouldbe erected at known.regular deer crossing points-and activated only at specific times of the

year (2.g. autumn and -spring) where accidents -are: known to be moré frequent. For-example; Sullivan et al, {2004) reported
some success with temporary enhanced signage erected enly during the auturmn and spring migration of

mule deer (Odocoilus. hemionus) which resulted in a-fall in the percentage of speeding vehicles from 19% to 8% and &
reduction in DVCs estimated at 50% (Sullivan &f al. 20043

More advanced dynramic' signage has also been recently devetoped (e.g. Fiashing Light Animat Sensing Host or FLASH
systems) that are activated when animals approach or are close to the roadway. These signs operaté on the basis of either
thermal detection, seismic ground vibrations or breaking laser of infrated beams located along the edge of the road. Also, these
signs may be triggered by the speed of on-coming traffic which display intermittent messages either on portable trailers at the
road side, or message’ boards mounted above the carriageway. Accerding to- Langbein et al. {2011) numerous different
versions of fhese systems have been operational in Europe and Nerth America although definitive data on their effecivenessiis
limited at present. Nevertheless, several studies have demonstrated that drivers

‘do pay attention and stow down in response to activated systems-(Gordon et al, 2001; Hammond &
2006; Huijser et al. 2006; Langbiin et al. 2011).

Vifada 2004; Hardy ef al.
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11.2.3 IN-VEHICLE DETECTION SYSTEMS
According to Langbein et al. (2011) two in-vehicle ‘vision systems’ have be%@_ esigned to qﬁ(r%hance driver defection of deer {or
other ungulates) alang the roadside, particularly at night. These systery e infrazred sensors to alert early detéction of
animals either on the road itseif or at the edge by displaying continuous images.of : ’:éen on'the dashboard of the vehicle. In
addition, there are some’ promising developments being considered which i Sewildlife accident hot-spot maps for In-car
satellite navigation systems (i.e. Google maps) that provide alarms when drivers 3gh foad sections of known high risk for
.DVCs (Langbein-et afl. 2011). Many of the factors that help pregigz the risk of collisiong e ads, such as land cover, road lype
and fraffic volume, are already récorded in digital mapping:Systetrisa d additional information on deer population density and
activity, from projects that collect this kind of data, _c'ciu_ld% o be: g&" i Manalyms of 85,000 DVCs over 17 years by
Meyer ef al. (2021), they found that factors related to infrastiicture an } ere most important in explaining patierns
of DVCs, but seasonal and diel changes, deer aclivity ands pop léf:on énsity were also important in predicting Dve
occurrence, They proposed that their findings could be ‘us ) }Velop a spatio-temporally flexible warning system For
smartphones and navigation systems. based existing may ers making it a cheap and widely avaitable. mitigation
measure (Meyer et al. 2021}.

11.2.4 MANAGEMENT OF ROADSIRE VEGETAT
of-roads \{e"’getation is a relatively straightforward mitigation measure that
t—effective!y?ETﬁe benefits include incieased .driver awarenigss and vistbility of
he same time increasing visibility of ungulates themselves of on-coming traffic
ndergren {1991}, clearance of a 20 metre strip either side of the highway
Lavet & Sandergren 1981). However, where vegetation removal is proposed, it
e cutiing of low growing

r subsegquent re-growth, may prove attractive to grazing deer, which may also increase

ge.

deéreased moose gollis i
Is important to cofisider the timing:*a‘;
Fsses / herbs etc) and”

11.3 Provide Safer Cro: nts — Underpasses / Overpasses, Creation of dedicated ‘cross-walks’.

41.3.1 UNDERPASSES /.U E{{PASSES

I eontinental Europe the cancept of underpasses or overpasses is becoming more acceptable and they are hecoming widely
used, mainly to imprové road safety but with the added benefit of reducing the potentlal for fragrhentation of wildlife populations
and-theli associated habitats, However, there are relatively few examples of how wildlife underpasses.cr overpasses can be
modified from existing structures and most'of these are likely to be built

as part of new road infrastructure schemes rather than: retro-fitted lo existing roads. In Germany, Giorgii ef al. (2007)
investigated the use a range of different structures. by animals, built specifically for wildlife during over the last 20 years. He
-used mapping of tracks and other signs including filming by infra-red cameras either on or below the strictures themselves. He
found that green. Bridges and viaducts were the most widely used (85% of all records} and using inultipte regression analysis,
that the older and wider the structure the more intensive the use (Giorgi efal, 2007).

From the many extensive reviews { Reed at al. 1975; Hedlund ‘ef al. 2003; luell of al. 2003; Giorgii et al..2007; Olison et al.
2008) both on specification of underpasses and overpasses and thelr effectiveness, it is clear that a number of factors are
important, for example, it takes time for wildlife and deer in particular to acclimatise 1o new structures but .over time as
vegetation grows and the structures become part of the overall lahdscape they begin to tise.then more
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frequently. Also, to be most effective underpasses and overpasses need fo located In relation to niatural deer paths or migration
rautes and factors such as size (wide openings and short lengths), design (earth floors), visua! appearance

(exit clearly visible from entrance) and woady vegetation cover at the entrance should be considered {Danielson & Hubbard
1998; Hariman 2003). Fencing to be most effective, should be used to channe! deer to overpasses and underpasses. For
example, Ward (1982) describes how a system of fencing and six underpasses were used along a 7.8 mile section of interstate
highway that crossed a mule deer migration route. The system did not disrupt deer movement and virtuaily eliminated DVCs
(Ward 1982; Hedlund ef al. 2003).

11.3.2 CREATION-OF DEDICATED CROSS-WALKS

Dedicated cross walks (where déer -are directed by funnel fencing to specified crossing points) are often used as DVC
mitigation measures. However,.in order for these structures fo be éffective, additional important infrastructure. is required, such
ag funne! fericing and the Use of animal-activated detection systems, '

In central Arizona, Gagnon ef a/. (2018} aimed to achieve modified motorist behaviour without long-term habituation while
allawing wildlife (elk and white-talled deer) to cross the highway via a dedicated crosswalk. in conjunction with a designated at-
grade crosswalk, they installed an animal-activated detection system (AADSYand motogist alert
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zone between 2007 ‘and
v found however, that
s of elk crossings

signage to prevent collisions when animals crossed. They documented wildlife use of th
2014 using video cameras and aver that time, recorded 1,719 individuals crossing at th f' CRYY
increasing traffic volumes reduced the frequency of successful crossmgs and that aimost three q

rly in the UK where deer species are
ape features and road infrastructure.
decades to the extent that deer of all

with this incresse in numbers and
hlcle numbe s>and speeds are increasing, feading
s (deer numbers and DVC numbers) it |s

essential that efforts are made to both temporally and spatia
and DVC occurrence is either increasing or decreasing. Alsd ds reép
terms of human life and serious injury, vei'ncle damage and tﬁt
information, the success or failufe of mitig
quantify with any degree of confidence.

y increased insurance costs ln the absence of this
reducmg DVC oceurrence, will be virftually impossible to

C i (fallow-mare than red deer) were exceptionally high within
the general project area and that th I contrlbutary factors assoc:aied with § tncreasmg occurrence of

overall habitat use, it
of higher than nofn

and dzstr u Ion In this project; the habitat Iandscape is favourable to the perpetuation
icularly if litte or no control is being exercised. This does not necessarily suggest that
| ole cause of elevated numbers of DVCs, nevertheless, there is little doubt that higher

autumn, These: two. aspe deer: blology, are also assocmted Wlth peak DVC occurrence and the: rjsks of increased DVCs
are likely to be greater In dreas where woodiand habitats predomlnate and deer density is high. Whilst there will always be a
risk of DVCs occurnng at.other times of the year in high deer density sites, these can be mitigated against by significantly
raducing deef density locally.

Having established high deer density, seasonality of movement patterns -and favourable habitat as being critical elements in
DVC occurrefice, there aré many other equally important factors that are also likely to contribtte o increased numbers of
DVCs:. For example, lmprovements in road infrastructure, coupled with.i increasing traffic volumes, increased speed where road
surfaces have been- enhanced driver hehaviour, poor or mappropriate signage and a general lack of awareness of the dangers
of deer crossings, are all equally likely to feed into the potential risk of increased numbers of DVCs.

Therafore, in order fo reduce ar even eliminate the potential risk of cellisions occurting, a holistic appreach to mitigation is
required, which déals with each of the abave factors in'a systematic and targeted manner that is appropriate to the overall scale
af the problem. In tandem with this approach, it is essenifal that deer densities and distribution are determined both nationwide
and at local levels and a system put in place that enables the collection, storage and access of detailed DVC data {locations,
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time of year, time of day etc.). Over lime, these data will assist in identifying the scale, iocations and severity of the problem,
both at local and national scales and as a consequence; drive a proactive (ratherthan reactive) approach to mitigation.
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SECTION 13: PROPOSED MITIGATION MEASURES AND RECOMMENDATIONS FOR THE N77
13.1 Hierarchy of proposed mitigation

Where (economlc) resources have been; or are. likely to be allocated to DVC miligation, it is critical that they are directed to
actions and measures that have the potential to produce tangible results. Furthermore, aclions need to

be appropriate to the scale of the prablem, rather than spending limited resources on large-scale, but largely unnecessary
mitigation measures. In particular, efforts should concentrate on specific sections of road or identifi edihot-spots on which there
is-a high likelihood ar incidence of DVCs ogeurring or having occurred in the past.

The 3.0k section of the N77' south of Abbeyleix is a high traffic vo[ume, hHigh speed straj

pd we!l-surfaced secli'on of

approach to reducing DVC accurrence can be successfully implemented.
The following hierarchy of proposed mitigation measures are récOmmen%
ranked 1 -~ 5 in order of priarity. Those ranked & — & are measures that

REDUCTlQN IN DVERALL SPE‘_ MlT'FRG ,%Y TO |MPLEMENT -
300KMH TO B0KMH, STRICT ENEGRCEMENT BUCEEDTENTIAL FOR ,
1 SPEED LINITS SPEED LIMITS - SPEED CAMEE c"gi_usxons AND LAGK OF ENFORCEMENT
SPPEED VANS. JOR FATALITY
USE DIGITAL WARN|NG SIGNS DNL aT HIGH*
- RISK FPERIODS FOCUS DRIVER AWARENESS POSSIBLE DRIVER

2 IMEROVE ROAR SIGNAGE ECTIVE SIGNS ey & ATTENTION HABITUATICK GVER TIME

TUST BE DONE GORREGTLY
ALLOW ENHANGED DRIVER AND WITH EXISTING
. CUTTING OF ROADSIDE VISABILITY - ALSD EASIER WILDLIFE { HABITATS
VEGETATION FOR ANIMALS TO SEE REGULATIONS — FELLING
ONCOMING TRAFFIC LIGENGE ALSO A
REQUIREMENT
EFFECTIVE ONLY IF 1N : "
4 DEIVER AWARENESS CONJUNGTION wiTH otHer | PRIVER "A?TJQT'ON OVER
" MITIGATION MEASURES
: NO COLLABORATION =

MUST BE COLLABORATIVE & |  FAILURE TG ADEQUITELY

WELL-PLANNED EFFORT = REDUCE PEER DENSITY -

MIGH DEGREE OF SUGCESS. | LIKELY TO ESCALATE THE

"PROBLEM

© RUMBLE STRIOS T OPEED FORCED REDUGTION IN SPEECD INSTALL ON EXISTING MAY DISRUPT TRAFFIC
waMPS N FLOW

RELATIVELY EASY 10

LEADH FENCING 1T

PLAN FENCING TQ LEAD-IN TC DEDICATED
CROSSING POINTS. CREATE DEER CROSEING
ON ROAD SURFACE AND REDUCED SPEED

SIGNAGE /LIGHTING

HISHLY EFFECTIVE IF ALL

7 BEBICATED TROSEIS ZONE WITH RAMPS. INSTALLATION GF DEER MEASURES ARE IN PLACE UNLIKELY 1O BE
ST O FENGE MAINTENANGE APPROPRIATE FOR THE
FETS GRIDS TO PREVENT DEER ACCESSING e e o
_ CARRIAGEWAY- INSTALL APPROFRIATE i

VERY HIGH COST

CONSTRUCT DEDICATED CROSSING POINT

HIGH COST & DISRUPTIVE

TO TRAEFIG ELOW DURING
. SONSTRUSTION OF DEER ACROSS CARRIAGEWAY ACCOMPANIED BY e foiinaiti e ¥ "AND AFTER CONSTRUCTION
LROHSANALNE DEER'GR_EDS, SPEED CONTROL, SIGNAGE AND CONSTRUCTED CORRECTLY LNLIKELY TO BE
OTHER NECESSARY MITIGATION APPROPRIATE EOR THE
#REQUENCY-OF DVCs
s TOTL TG PLAN POTENTIAL FENCEUNE ON BOTH SIDES | HIGHLY EFFECTIVE BUT AT VERY HIGH COST
OF THE CARRIAGEWAY — ROUTEWILL HAVETO |  VERY HIGH COST - I NOT HIGH MAINTENANCE
EXCLUCE PRIVATE PROPERTY TQ BE 100% MAINTAINED AT 300%, DEER GRIDS, GATES
EFFECTIVE FENCE BECOMES TOTALLY PRIVATE PROPERTY
INEFFECTIVE- CONCERNS,
ACCESS
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POTENTIAL TC EXCLURE
OTHER WILGLIFE
END RUNS
ESCAFE ROUTES
MAY BE INAPFROPRIATE
FOR THE FREGQUENCY OF
DvVCs
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13.2 DETAILS OF PROPOSED MITIGATION MEASURES — (Ranked in order of priority}

1. SPEED LIMITS
Reducing overall vehicle speed can help reduce both the likelihood and severity of DVCs occurring. A reduction [0 overall
speed along the 3.0km .section of the N77 is suggested from 100km/h to 80km/h. In addition increased presence of miohile
speed vans and for the installation of speed cameras, is likely to have a significant effect on the reduction of cverall vehicle
speed and have. a major effect on modifying driver behaviour an this section of road. This measure should have a positive
effectin.a relatively short time space.

2, IMPROVED ROAD SIGNAGE )
Static road signage in lts own tends to be |gnored by most drivers, unless they have had a tive experience that causes

y arning signs should be
asonal nature of deer
ns of high risk (e.g.
ositioned 50 — 60m

deployed at times and at locatians where they can be most ‘effective. For example, 3
movement and road crossings, signs should be positioned and switched on at knowit: ﬁ]es and 'se
autumn and spring f dusk and dawn). The static digital sign at the southern end offlhe N77 needs to
south of its” current: posﬂ:lon to give drivers enaugh time o react to the warning. £
New dynamic trossing sign and sensor systems have been developed tha) s
roadway to detect animal movement. These alert the driver through flashi
when sensors are activated, a battery operatéd transmitter turns on am

signs, (See www.dot:state.mn.us)

3, CUTTING OF ROADSIDE VEGETATION
Cutting roadside vegetation, pariicularly in locations where vegetation is close ad verge, should be carried in the
autumn or winter and alt necessary legislative reguirernen gsﬁ?auld he adhered to (W cis, Habitats Reguiations, Forestry
Act) prior to works beginning. Trees and heavy vegelalive; L jes, bracken etc) S ould be cut’ back to a distance of at

to avoid increased usage of deer at road verges. In some ca es for exa /e‘ US, boulder fields or hardstanding were
used along road verges as a deterrent to deer usage. With f {l feeus should be initially on sections where
deer crossings are most frequent, whereas there are other
least limited.

Infta-red light beam on*both. sides of the
ghts whengan animal has been detected and
aming llght on top of traditional deer crossing

4, DR]VER AWARENESS

including othér appropriate plafforms should be considered as
7on roats and these should bé particularly targeted at specific
times of'lh‘e year.

5. REBUCTION OF DEER DENSIWr .
in areas where the t er densities and where these are found. to be toe high, a collaborative
approach to-manag fations should be undertaken. In some cases shori-term strategies aimed at
initizl sharp redugiic contemp!ated but this must be considered in the overall context of the potential effects
of madifying the consequent potential increase in DVCs, Deer coritral programmes can be highly
effective but fried. out correctly. with: the -appropriate level of. planning: Fallure to: properly. plan and
execute deer coqf t always lead to an escalation of the problem rather than a resolution:

In some exceplio contral of deer on roads can be carried cut by high!y trained professional sharpshooters
operating within spe ed safety zones, but legislative constraints and public acceptance :inake this option
-challenging.

The deployment of the above mitigation measures in combination should see a positive response in the reduction of DVC
occurrence, but-some measures are likely to take effect over a more protracted time period, whéreas others are likely-to be
effective almost immediately. For example, an aggressive reduction in deer densily, even if acted upon immediatély wilt
probably take up t6 12 months before the trué effect will begin to become noficeable. Actions involving the control or
maniputatioen of wildlife are notoricusly unpredictable for a host.of reasons, but these can often be-offset by judicious pfanning,
knowledge of deer behaviour and adroit execution of the physical aspects of mitigation measures.
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SECTION 15: APPENDICES

APPENDIX 1 - Overview of approaches
contexts {after Langbein ef al. 2011).

arch:B ar
G

RES TO REE

eéis. University of Exeter

population on an Urban

Sduting deer-vehicle

b ds) Desk-and limited figld studies to
ject repart to the Ministry of Agriculture,

2 ;Qads of high traﬂ“c flow; most
effective Wl el éegds to safer crosslng peints

Weil proven eﬂecuvenass whare of
appropriate mesh size.and helght and
sufficlant length tc prevent ‘end runs’

[1,234.5]

High erecticn and maintanance costs; barrier effact
also ta other wildlife [6]

OVERPASSES !
BRIDGES

Well proven effegtiveness; ungulate
usage increases with wldth; smaller
structures can alse help atlaviate

High'tost; feasibillty dependant on landscape, More,
readily instalied on new-build than for existing reads:
[81

‘wildlife collislons {7,8,9]

UNDERPASSES / VIADUCTS!

hig fisk roads; most effective with lead-
fencing and natdral grourid cover

Gaod — where of adequate
spacification, Mostly lower casts than
overpasses of simllar size. [7,9.10]

High cost; feasibility dependent on landscape. Cften
longer delay bafora used by ungufates than in case
of overpasses. [7.9]

HIGHWAY CROSSWALKS

ow to medium speed routes; needs to'be.
supported by fencing, signage, speed
igh and ideally deer-grids..

Good - IF well signad. [11]

Not likely to be acceptabie on major routes where,
traffic must be kept flowing

OFTICAL WILDLIFE WARNINGS

Reads of low.traffic velumé providing some
traffic free periods. Vegetation around

fi needs to be kept clear

ACOUSTIC WILDLIFE WARNING

Lirnited convincing evidence of
success. Relatively low cost; do not
prevent normal range use. [12,13]

Rapid habituation whera lit up'by frequent traffic, Can,
at best only function during night, Many trials indicate
ineffective. [14.156,16.17,18]

Roads of low traffic velume, where habituation
Ieastiikeh_r & providing safe crossing periods -

“Varlabla evidence. Lasting effects
{ikely to depend cn type and variability
of signals. [19,20]

General effagtiveness remains nprovan. Limited
potential on roads of higher traffic.volume. Much
highet (x10) cost than optical reflectors. [17,21]

CHEMICAL CLFACTORY
DETERRENTS

Roads of maderate to iow traffic flow

Limitad convincing evidence of
success. Most intent to raisa level of
alertness; rather than prevent animals
erossing. [22]

Limited independent evidence of effectiveness.
Requires renewal a regular intervals. Likaly
habituation. [17,19,23,24]

VENICLEMOUNTED
ULTRASOUND WHISTLES /
ELEGTRONIC HORNS

Limited alfectveness. Some-typas
vary cheap to Iastall, [25]

‘Mo canvincing evidence of effgctiveness, Requires
renewal at regular intervals. Hkely habituation
[17,19.23,24]

STANDARD WILDLIFE WARNING
SIGNS

Any road type, but sheuld be targeted.to
forewarm of shott, well-defined Sections of risk

Can help lo absoive legal
responsibility of foad authorities or
population managars. Moderate cost

Cver-abundanca of wildiife and other signage leading
to reduced effect on driver behaviour. Low
effectiveness (if any) at reducing coflisions.

128.30.31]

INTERAGTIVE SPEED-
ACTIVATED SIGNAGE

Any road type, buisheuld be largeted o
forewarn of short, well-defined sactiens of risk

Some potential, but yet unproven for
DVC reduction. Increased driver
perception. [32.33]

Driver habituation over lime, if not reinforcad by
.seding aimals AEar crossing the point and as digital
signage becomes more common [34,35]

INTERACTIVE WILDLIFE
ACTVATED SIGNAGE

Majer well-defined animal crossing points on
roads of moderate traffic fow

Promising effects on driver awaranass

-and lgeal speed reduction. [36,37,38]

High cost compared.to standard or speed activated
signage: Variabla reliability of differing sensor types
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[35]
" ; Good - provided well enforced.
. Low to moderata traffic flow reutes. Speed sign . D - - .
SPEED LIMITS " pro gl Raduces severity of accidents if not Feasibility /. acceptability for major roads fimited.
ab same site as wildiife sign preferable necessanity frequen .
s p " Localised culling may shift rather-than reduca.
REDUCTION OF LOGAL DEER Prevention of increases, it nat reduction of deer Good, provided undariaken avir 2 collisions and destabilise populations. Public.
DENSITY numbers fequired in order for most othier wida area and as one part of overali understanding 6f need to control wildita is limited
measures (including fencing) to ba effective . DVCreduction strategy. [39,40,41 42] S [14.23] :
Man-lethal; higher public acceptabifity
A . dn'some countries / situations than Requires a high propersicn of poputation i
IMMUNG-GONTRACERTION Isolated sefi-containzd populations culling. Limitad short-term Eihically questionabls. Very high cost [5]
effectiveness
High potential where dog walking and
. P human activity often panles daar to Difficult t& achieve compliance. £.9. keeping dogs on
REg:Js%}SgBmg‘EM‘S Elarésts or ﬂrﬂ;:l"::g‘a:]g’: huma / dog cross roads. Low cost If achieved leads. May ba contrary to other policles to increase
through restrictions on activity in public use of forests and the countryside,
specific high-risk argas, :
. All roads. Ideally.verges re-sown with grass Promising —improved forward visibility Effect on collisicn reducticn not fully proven,
VERGE CLEARANCE mixtures of low digestibility: Clear verges also a for drivers and animals; depéndent on Increased forage production on verge may attract
i “pre-requisite if reflectors in use width possibte to clear. {45.46,47] znimals i nol fimed carefully.
o P ) : High potential — relatively low cost if
PUBLIC AWARENESS RAISING G pporaios as aficand callslon. | pased on feaflets and printed media; | Effects snclear; may be shotkiived unless replicated.
AND DRIVER EDUCATION shiould ba bulit Info national drivar syllabuses can be integrated with other.road .Rasponsiveness of driving public questianabla
Y salety campaigns.

1—Reed ef al. (1982); 2 ~ Ward (1982); 3 — Balloh (1985); 4 — Putman ef al. (204); Mastro et af, {200
{1986); 7 - Ohibrich (1984); 8 — luell ef al, (2003); 9 — Georgii &f al. (2007); 10 - ECONAT (1992);
{1897}, 12 — Schaffer and Penland (1985); 13 — Gladfelter (1982); 14 — Waring et al. (1991) ‘14 ave & Anderson (1993); 16
- Woodward ef a/, (1973}, 17 — Voss (2007); 18 — D'angelo (2008); 19 — Pokorny ef al..(2008);
21— Langbein (2007h); 22 ~ Kerzel & Kirchberger (1993); 23 — Lebensorger (1993); 24— }z‘( 4 — Tracy (2003,-in
DVCIC 2003), 26 — Romin & Dalton (1992}, 27 — Schober&Sommer(1984) 28 — Scheifel . 29 — Putrman {1997);
30 — Hedlund of al. (2004); 31 — Stanley f al. (2008), 32 - Sulllvan ef al, (2004); 33 P,

{1975); 35 ~ Hujser et al. (2006); 36 ~ Gordon et al. (2003); 37 — Hammond & W § erger.& Romer

{2003}; 39 — McCaffery (1973); 40 — Schwabe et al. {2002); 41.~ Rondeau & Corli afdl. (2006); 43 —
Doerret al. (2001); 44 — Rutberg & Naugle {2008); 45 — Jaren (1991}, 46 -8 s ef al. (2001); 47 - Lavasund & Sandgren
{(1992); 46 — Rea’ (2003).
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APPENDIX 2 - Example: DEER COLLISION REEORT FORM (adapted from www.thedeerinitiative.co.uk)

RECORDER'S: TEL. 7 EMA]L:

NAME;:

e &F:'PROXIMATE TIME, EE'F? ROAD Mo, F#??E ’é‘??é‘gg mgg RE&EE

SIDE

COLLISION
kni
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APPENDIX 3 — FAECAL STANDING CROP FIELD DATA

RED DEER DENSITY IN ZONE 1 - SUMMER L

135 HH

1 R 0 1

1 R 0 1 135 HH

1 R 1.0 2 135 HH

1 R o 0 o 135 HH

1 R 0 1 1 135 HH

i R 0 1 1 135 HH

1 RE 1 1 5 135 HH (E)
1 R 2 1 4 135 HH (E)
1 R 2 1 6 135 HH (E)
1 R 1. 1 4

135 HH (E) |

112 wD4

1 R 1 0 0 0 1

1 R a 1 0 0 1 112 WD4

1 R 1 2 1 2 6 112 WD4
1 R_ 2 0 1 2 5 WD4 (E)

ISIONS (DVC) o
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FALLOW DEER DENSITY IN ZONE 1 - SUMMER
2021

ON h
1 HH
1 HH
1 2 135 HH
1 1 135 HH
1 0 135 HH
1 1 135 HH
1 9 135 HH (E)
1 8 135 HH (E)
1 6 135 HH (E)
L 2__ 1% HH (E)

112

1 F ZI/10 S 1 0 0 0 1

1 F ZIn1 S 1 0 1 1 3 112
1 F  ZiMs S 3 2 0 4 9 112
1 F S 3 3. 0 3 9 1.

1 F s c 0 0 1 1 112 WD2
v F ziles s 4 0 1 0 2 112 WD2




1 F Zio 3 1T 1 0 1 3 i12 WD2
1 F ZIn9 S 1T 1 1 1 4 112 wD2
1 F_ 718 S 2 1 2 3 8 112 WD2 (E)

{5 N THE VICINITY OF TH

WP3.30 - DEER DENSITY(km?}, DISTRIBUTION-AND MOVEMENT PATTERKNS' IC
RICLE COLEISIONS (DVC)

RECOMMENDATIONS FOR MITIGATION MEASURES TO REDUCE DEE

RED DEER DENSITY IN ZONE 2 - SUMMER
2021

22101 541818193

2 R
2 R Z2/02 S42108134 170 WD2/4
2 R Z2/03 $42148092 170 WD2/4
2 R Z2/04 54294810 170 WD2/4
2 R 170 WwD2/4
_ WD2/4
5 R 170 (E)
2 R 170 WD2/4
2 R 170 wWD2/4
2 R 170 WwD2/4
2 ' 170 WD2/4
2 170 wD2/4
WD2/4
2 468368 0 0 0 © 170 (E)
2 $42268339

] RID RE _. I

2 R 72114 S4312843 0 O O O O 67 WS
o R 7215 S4300838 0 0 0 O 0 67 WS
2 R Z2/16 S4348830 0 O 0 O O 67 WS
o R Z2M7 4330837 O O O O 0O 67 WS
o R 72118 S43118212 0 0 0 @0 0 67 WS (E)
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: GRID.REE
Z2M19 5415658307

52 WN

2 R 0 0 0 0 0

2 R Z2/20 541668258 0 o 0o 0 o 52 WN
2 R Z2/21 S41698215 o 0 0 0 0 52 WN
2 R 72/22 541918247 0 0 0 © 0 52 WN
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FALLOW DEER DENSITY IN ZONE 2 - SUMMER
2

RID RE
$41818193

2 F 4
2 F Z2/02 S42108134 4 170 WD2/4
2 F Z2/03 542148092 6 170 WD2/4
2 F  Z2/04 542948106 3 170 WD2/4
2 F 4

7214  S43128436 21 e ws

2 F 4 4 6 7

2 F Z25  S43008398 3 3 4 8 18 67 WS
2 F 7216 S43488390 2 5 5 9 29 67. - Ws -
2 F 72117 943308367 5 6 & 7 26 . 67 ws
2 F 70018 543118212 3 2 2 3 ¢ 67 WS (E)




F
F
F
F

72119 S41558307
72120 S41668258
72121 S41698215
2222 $41918247

5 6 6 11 28 52 WN
8 9 8 8 33 52 WN
7 6 5 8 26 52. WN
5 7 10 9 31 52 WN
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RED DEER DENSITY IN ZONE 3 - SUMMER

2021

G W W W W W L W
r R EEEEEL

840948368
73/02 S41198302
Z3/03  S40348308
Z3/04 $40628298
Z3/05
Z3/06
zZ3/07 St
Z3/08

105 WD4
105 wD4

105 WD4
105  WD4(E)
105 WD2
105 wD2
105  WD2 (E)

WD2

Z3/M, . #541238218
Z£3M12 540628227

o = OO
O QO 4 -
o N © =
o o = Ol
o W NN

2021

FALLOW DEER DENSITY IN ZONE 3 - SUMMER

W oW oW W
m m m M
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$40948368
Z3/02  S41198302
Z3/03 540348308
73/04  $40628298

10 105 WD4
13 105 WD4
17 105  WD4 (E)

BN
2NN W
@ bW W
(..-JO'JCDOJI




541408351
540358282
$41238218
540628227

Z3/09
Z3/10
Z3M1
2312

F
F
F
F







