Bat Mitigation Guidelines
for Ireland

Irish Wildlife Manuals No. 25

COrOOE) IENH L

AN ROINN COMHSHAOIL, OIDHREACHTA AGUS RIALTAIS AITIUIL

DEPARTMENT OF THE ENYIRONMENT, HERITAGE
AND LOCAL GOVERNMENT






Bat Mitigation Guidelines
for Ireland

Conor Kelleher andFerdia Marnell

Citation:

Kelleher, C. & Marnell, F. (2006) Bat Mitigation Guidelines for Irelandkish Wildlife

Manuals No. 25. National Parks and Wildlife Service, Department of Environment, Heritage
and Local Government, Dublin, Ireland.

Cover photo: Brown long-eared bd®© Austin Hopkirk)

Irish Wildlife Manuals Series Editor: F. Marnell
© National Parks and Wildlife Service 2006

ISSN 1393 - 6670



Key messages for developers

Bats and their roosts are protected by Irish and EU law because alkdpeaedeclined
and some are threatened or endangered.

There are 10 known species of bats in Ireland, each with its own lifestyle arat habit
requirements. They use a wide variety of roosts, including buildings of all seds

and underground places.

Many bat roosts are used only seasonally as bats have different roostingmegts at
different times of the year. During the summer, females of all spgathsr in colonies

to give birth and rear their young; these maternity roosts are often is placened by

the sun. During the winter bats hibernate, often in places that are shetened f
extremes of temperature.

When planning a development it is advisable to check for the presence of batg as earl
as possible so that any planning and licensing issues can be addressed loef@esres
are committed. Bat surveys require specialist knowledge and equipment.

Planning authorities are required to take account of the presence of protectes| specie
including bats, when considering applications for planning permission and may refuse
applications on the grounds of adverse effects on these species or if an assEsbment
impact of the development on protected species is inadequate. Planning conditions or
agreements may be used to ensure the conservation status of protectedsspecies i
maintained.

A grant of planning permission does not constitute a licence or permit to disturb bats or
interfere with their breeding or resting places.

Application may be made to the National Parks and Wildlife Service for aatenog
licence to permit actions affecting bats or their roosts that would normgtisobhéited

by law. The applicant must demonstrate that there is no satisfactorytalearal that

the action will not adversely affect the favourable conservation status of th&delts
case is considered on its particular circumstances, and an application reysbd.r
Mitigation to reduce or compensate for any impact of development is gereerally
condition of the licence and must be proportionate to the impact. Mitigation measures
will be proportionate to the impact and may require particular timing of operations
protection of existing roosts or the creation of new roosts to replace ones beihg los
some cases, a considerable period of time may be required to carry out this work.
Monitoring of the effect of the mitigation is usually required.

The protected species legislation applies independently of planning permission, so
licences are likely to be necessary for operations that affect bats but do n@ requi
planning permission.

The National Parks and Wildlife Service strongly advises developers toheesérvices

of a professional ecological consultant with appropriate experience in agdessi
populations when contemplating a development proposal that would affect bats or their
roosts.

This document gives generic technical advice on assessing impacts and dgvelopin
mitigation plans. It does not give a comprehensive explanation of the legisladion a
developers may wish to seek their own legal advice.
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Figure 1 Main steps involved in ensuring that bat issues are properly considered in developments

requiring planning permission
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Introduction

1 Introduction

1.1 Background

These guidelines have been developed to assist those involved with land-use planning and
development operations (in the widest sense) where bats are known or suspected to occur.
Although the emphasis is on developments that fall within the remit of the planniamsys

the guidelines apply equally to other sorts of developments and contain elengoud of
practice that apply to a wide range of situations. In developing theseigesiele have

drawn on a wide range of expertise, and believe that the advice given is th@abisst t
currently available. The basis for mitigation proposals is scientific eqmer and opinion and
we hope that the publication of these guidelines will stimulate the collection ef mor
information about the success or failure of mitigation projects that can be usedawingpr
mitigation and conservation measures for bats.

Although changes to both the planning system and wildlife legislation are noadérhe to
time, many of the principles of survey and mitigation will continue to apply, though
developers should satisfy themselves that any proposals comply with curigatitay

These guidelines do not include the planning and development of national roads. For
information on the conservation of bats during the planning and construction of roads please
see the National Roads Authority documeBisst Practice Guidelines for the Conservation

of Bats in the Planning of National Road ScheareGuidelines for the Treatment of Bats
During the Construction of National Road Scherfvesw.nra.ie)

1.2 Conservation status of bats

Populations and population trends in bats are particularly difficult to measure andrtner
few historical data on which to base any assessment of change. The fragmeadimge
available for Europe supports the view that bat populations have declined over thetlagt ce
or so. In some cases, such as lesser horseshoe bats, contractions of range are wel
documented, but as some species were not even described until relatively rectatigahi
data on distribution is lacking.

Because of their conservation importance and their value as biodiversity inslféptmies
Action Plans are being devised for all Irish bat species; these containvageetating to the
maintenance and restoration of bat populations and habitats.

A national bat monitoring programme covering some, though not all, species is nowein plac
so some data about population trends are now becoming available. It is geneepligdacc

that bat populations remain at risk and that the objectives of planning and licensing should be
to prevent any further losses and this is reflected in national and EU law.

1.3 Legal status and its implications for developers

In view of their status across Europe, all species of bat have been listed on ArigkdV

EC ‘Habitats and Species Directive’ (see 2.1 Legislation) and some, sunehlesser
horseshoe bat, are further listed on Annex Il. The domestic legislation, wiptdments this
directive, combined with the Wildlife Acts (1976 & 2000), ensures that individual bats and
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Introduction

their breeding sites and resting places are fully protected, and shimpartant implications
for those who own or manage sites where bats occur.

Guidance on the consideration that Local Planning Authorities should give to nature
conservation interests is contained in Directive 2001/42/EC of 27 June 2001, commonly
known as the SEA Directive. The presence of a protected species is alroatesideration
when the authority is considering a developmental proposal. The protected statiedeatfh

bats means planning authorities may require extra information (in the fornvef/sumpact
assessments and mitigation proposals), before determining planning applifcat&ites

used by bats. Planning authorities may refuse planning permission solely on grotneds of
predicted impact on protected species like bats. Designations of various kindsatudtmyst
and non-statutory, may further protect individual sites. Although the presence of lzatotioe
in most instances preclude a land parcel from development, planning and licensing control
may limit the extent of disturbance, the timing of activities, and may welilste
compensatory measures. Planning conditions are often used to this end. Howeven tife gra
planning permission does not authorise the disturbance of bats or interference with their
breeding or resting places. A separate derogation licence is required.

1.4 Development, mitigation and compensation

In this document, the term ‘development’ is used to cover a wide range of operations that
have the potential to impact negatively on bats and bat populations. Typical examples would
be the construction, modification, restoration or conversion of buildings (some of which
require planning permission), as well as infrastructure or mineral ggtrgojects (which

may constitute permitted development and hence not require planning permissiotg and si
clearance and demolition (which may not need planning permission). Likewiserrthe t
‘developer’ is used to cover individuals, companies or organisations responsible for
undertaking these activities, and not simply members of the construction industry

Where the proposed development will affect sites known to be used by bats, consideration
needs to be given to the likely impact on the population(s). Even when planning permission is
given, or the activity does not require such permission, the wildlife legislaticdoding the
Habitats Regulations, applies; bats and their places used for breedingngy aeststill

protected. In some cases, this situation may be resolved by the issuing ofadiolelagnce

to facilitate mitigation, which is the term used to cover measures to protdxtthepulation
from damaging activities and to reduce or remove the impact of development.lorma
compensation for the loss of breeding or resting places is also required, aftethtakes

the form of roost creation, restoration or enhancement. Such a programme of mitigation a
compensation should allow the conservation status of bats to be maintained or enhanced
following development, thus meeting one of the licensing criteria (see 2.ptexseand
licensing). Note that in this document, the term ‘mitigation’ is generally usésl linaad

sense, to encompass both compensation and mitigation.

1.5 Responsibility for achieving successful outcomes

In order to successfully address development issues where bats are involved, aohumber
stages are necessary; these are outlined in Figure 1 and the roles of qaakekegre given
in 3. Roles and responsibilities. The National Biodiveristy Plan confers general
responsibilities on all participants in the development process to take account degrotec
species. Some important messages resulting from these responsibditypsearhere:
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For developersSustainable Development should be a guiding principle when progressing
proposals, and resolving wildlife issues requires specialist ecological éahgeviThe

National Parks and Wildlife Service (NPWS) recommends that developers sesntites

of a professional advisor (ecological consultant) when protected speciesdssadn

connection with a proposed development. Contact details for ecological consultants can be
obtained from a number of sources, including professional bodies. One such directory is: the
Directory of Ecologists and Environmental ManagdEEM http://www.ieem.co.uk). Some
consultants are also members of local bat groups which may be contacted via Bat
Conservation Ireland (046-9242886; www.batconservationireland.org).

For consultantsin order to successfully resolve most bat issues, consultants should have a
sound knowledge of, and experience with, the species. A thorough grounding in bat ecology
can be crucial to good survey and mitigation planning. Although a derogation ltcence

disturb bats for scientific purposes is not essential for every type of surigestrangly
recommended that consultants possess such a licence so they do not need to withdraw if bat
are found at a site. Consultants are expected to apply population ecology primcthkgstise

local circumstances relating to a particular development proposal can Ipesitgédusing

these generic guidelines. The outline mitigation plan structure (see 10. Pigseitigation

plans) should be used where appropriate. It is expected that consultants will provtég@dvi
clients, and information to the National Parks and Wildlife Service, planners ansl, atheam
impartial and accurate manner. Should cases come to light where consultantscapaear
wilfully or negligently misrepresented a situation or site details, th&/SIWill consider

bringing its concerns to the attention of the relevant client and, if applicableptesgional

body. The Irish Government has emphasised its obligations under internatiathiée wil
legislation by making it an offence under Section 69 of the Wildlife Act 1976 (@ndment

2000) to knowingly or recklessly make false statements for the purpose of obtalitiegce,
whether for oneself or for another.

General: These guidelines are intended to provide generic information and advice and are not
meant to be taken as a rigid set of rules. Individual sites vary consideralstysnaiespecies
present, population status, roost type and so on, and the potential impacts of different types of
development also vary, so it would be impossible to develop an all-encompassing document.
Decisions should be made on a site-by-site basis. The methods described amm#idsesd

to be practical and effective based on past experience, but this does not mean that other
methods are ineffective, inappropriate or unlawful. Similarly, the levels ajatin effort
suggested herein are based on available information, and do not necessarily €@nstitut
statement of the lawful minimum. It would be for a court to decide whether aceffias

been committed in any particular case. The legislation does not specifytiontigeethods; it
prohibits certain actions. Developers and their consultants may wish to takenthéagal

advice to provide an interpretation of the law. Notwithstanding the above caveats, thes
guidelines are currently the most detailed readily available sourceoamiation on

mitigation for bats and it is strongly recommended that developers and cotsstate them

into consideration. Should legal proceedings be initiated, these guidelines uskthas a

record of the National Parks and Wildlife Service’s approach to best pradtich, may have

a bearing on the definition of reasonable effort.
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Legislation and licensing

2 Legislation and licensing

Note: The information given in this section is intended as general guidancelaw ttedating
to bats and development, and is not comprehensive. When dealing with individual cases,
readers should consult the full texts of the legislation, and obtain their own legali&dvice
necessary. Web addresses for the texts of legislation are given in 11r Featheg.

2.1 Legislation

2.1.1 The Wildlife Acts 1976 and 2000

All bat species are protected under the Wildlife Act (1976) and Wildlife [Amendraent
(2000) which make it an offence to wilfully interfere with or destroy the brgealimesting
place of these species; however, the Acts permit limited exemptions fmndends of
development.

All species of bats in Ireland are listed on Schedule 5 of the 1976 Act, and are éherefor
subject to the provisions of Section 23, which make it an offence to:

Intentionally Kill, injure or take a bat

Possess or control any live or dead specimen or anything derived from a bat
Wilfully interfere with any structure or place used for breeding ormgdiy a bat
Wilfully interfere with a bat while it is occupying a structure or pladich it uses for
that purpose

2.1.2 The Habitats Regulations 1997-2005

The EC Directive on the Conservation of Natural Habitats and of Wild Fauna and Flora
(Habitats Directive 1992), seeks to protect rare and vulnerable species, inallidperies
of bats, and their habitats and requires that appropriate monitoring of populations be
undertaken. All species of bat found in Ireland are listed on Annex IV of the Direstiile
the lesser horseshoe bat is further protected under Annex Il. The latter Antex teethe
designation of Special Areas of Conservation (SACs). Inclusion on Annex IV (‘Europea
protected species’) means that member states are required to put in pEteenao$strict
protection as outlined in Article 12. The Habitats Directive is transposed isttiddw by the
European Communities (Natural Habitats) Regulations 1997. These Regulationstsliysta
strengthen the protection provided by the Wildlife Acts, and in particular theyveeatl of
the exemptions provided in Section 23(7) of the Wildlife Act insofar as they relAtenex
IV species, including all species of bats. All bats species are listed Birsh8chedule and
Section 23 of the Regulations makes it an offence to:

Deliberately capture or kill a bat
Deliberately disturb a bat
Damage or destroy a breeding site or resting place of a bat

It is essential that developers note that, in regard to the third bullet point above, the onus of
satisfying themselves that a development will not damage or destroy anlgreieior resting

site of a bat rests with the developer, as the defence that the action was not denatelgli

does not apply in this instance.

Provision is made in the Regulations (Regulation 25 (1) of the 1997 Habitats Regulations,
1997) for the Minister to grant, in strictly specified circumstances set out iR¢gatiation, a
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Legislation and licensing

derogation licence permitting any of the above activities “where there satisfactory
alternative and the derogation is not detrimental to the maintenance of theipapuwéthe
species to which the Habitats Directive relates at a favourable conservaticniis their
natural range”.

Two of these circumstances are of particular interest to developers:
“in the interests of protecting wild fauna and flora and conserving natural Babitat
“in the interests of public health and public safety, or for other imperative reasons o
overriding public interest, including those of a social or economic nature and nefic
consequences of primary importance for the environment”
Two, in addition to that in the bullet points above, are of particular interest to wildlife
professionals working with bats
“for the purpose of research and education, of repopulating and reintroducing these
species and for the breeding operations necessary for these purposes ...”
“to allow, under strictly supervised conditions, on a selected basis and to a liméat ext
the taking or keeping of certain specimens”.

It is worth noting that in some cases in which derelict buildings are beingedstioere are
opportunities to enhance conditions for bats and assure the availability in the fututeldé s
breeding and resting places. It is for this reason that the first of thbuthetr points above
may, in some circumstances, be relevant to developers.

Across Europe, bats are further protected under the Convention on the Conservation of
European Wildlife and Natural Habitats (Bern Convention 1982), which, in relation to bats,
exists to conserve all species and their habitats. The Convention on the Conservation of
Migratory Species of Wild Animals (Bonn Convention 1979, enacted 1983) was instigated to
protect migrant species across all European boundaries. The Irish governnratifibds

both these conventions.

2.2 Derogation licences.
Licences permit otherwise unlawful activities and can only be grantedrfaimcpurposes.

The National Parks and Wildlife Service issues derogation licences fotifscieeducational

and conservation purposes. Surveys for bats which involve otherwise unlawful actss(such a
intentional disturbance or taking) may be authorised for scientific and ezhadgiurposes;

this includes surveys of potential development sites.

A licence is required for the capture of bats for educational or scientipopes, releasing a
rehabilitated bat back to the wild, photography and filming near a breeding placg and f
retaining in captivity disabled bats which cannot survive in the wild.

In order to obtain a licence to allow the destruction of bat roosts etc, in advange of an
otherwise legitimate development which may impact on the favourable conservaitisno$t
bats, Section 25 of the Habitats Regulations must be satisfied.

It must therefore be demonstrated by the applicant that all reasonable stepsdmataken to
minimise the impact and that any remaining damage will be adequately catgoefts. The
first aim of the developer, working with professional advice, should be to entirely @voi
minimise the potential impact of a proposed development on bats and their breeding and
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resting places. Current NPWS advice is that there should be no net loss in local baiopopulat
status, taking into account factors such as population size, viability and conneldevite,

when it is unavoidable that a development will affect a bat population, the mitigation should
aim to maintain a population of equivalent status in the area.

One of the key aims of the Directive is to encourage member states toimatinta restore
to, favourable conservation status those species of community interese(2¢ay).

‘Favourable conservation status’ is defined in the Habitats and SpeciesvBifArticle

1(i)). Conservation status is defined #s"sum of the influences acting on the species
concerned that may affect the long term distribution and abundance of its population within
the territory.” It is assessed as favourable when:

“population dynamics data on the species concerned indicate that it is maintaining itself on a
long term basis as a viable component of its natural habitats, and

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

there is, or will probably continue to be, a sufficiently large habitat to maintain its

populations on a long term basis.

Note that even though there is apparent overlap between the Wildlife Acts and tlasHabit
Regulations, they run concurrently. No action in relation to bats that would not be pkrmitte
under the Habitats Regulations may be licensed under the Wildlife Acts.dberolicences
granted under the Regulations include reference to the relevant provisions of thiz Wildli
Acts to ensure that all requirements for licensing are covered in the one dociiisigould

also be noted that a licence only allows what is permitted within its terms antawsdt

does not legitimise all actions related to bats at a given site.

2.2.1 When is a licence required?
The National Parks and Wildlife Service is frequently asked by consultarthavia
derogation licence is required for a particular activity. Ultimately,dwas, this is a decision
to be made by the consultant or client. A licence simply permits an action tila¢i/ise
unlawful. To ensure that no illegal activities are undertaken, it is recommendteditieance
is applied for if, on the basis of survey information and specialist knowledge, #@rappat:
the site in question is a breeding site or resting place for bats
the proposed activity could result in an offence

No licence is required if the proposed activity is unlikely to result in an off@imeeadvice

given in this document should assist the consultant in arriving at a decision on thrs matt
though it must be recognised that determining whether a particular siezliasia breeding

or resting place can be problematic for such mobile animals as bats. Not¢hdgroposed
activity can be timed, organised and carried out so as to avoid committing offences then no
licence is required (see also 8.3).

Examples of works that are likely to need a licence because they may relselti@struction
of a breeding or resting place and/or disturbance of bats include:
- Demolition of buildings known to be used by bats

Conversion of barns or other buildings known to be used by bats

Restoration of ruined or derelict buildings

Maintenance and preservation of heritage buildings

Change of use of buildings resulting in increased ongoing disturbance
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Removal of trees known to be used by bats, when carried out as part of a development
Significant alterations to roof voids known to be used by bats

Examples of works that, if carefully planned, may not need a licence include:
Re-roofing, if carried out while bats are not present and the access points aing) erest are
not affected;

Remedial timber treatment, carried out with the correct (non-toxic to lbess)icals while
bats are not present.

Figure 1.
Tree
removal by
manual
dismantling
to safeguard
bats

2.2.2 Actions affecting Special Areas of Conservation (SACS)

Particular statutory requirements apply to operations of actvitibe carried out in SACs
(including candidate SACs). For each designated site thelestsoanotifiable actions which

may not be carried out unless written consent has been given byrtisteM(Regulation 14

of the Habitats Regulations 1997). Application for such consent is tndde National Parks

and Wildlife Service regional staff. It may be refused, angrainted, there are likely to be
mitigation requirements as a condition of the consent.

Furthermore, Regulation 18 of the 1997 Regulations prohibits operations or activitide outsi
an SAC, but that are liable to have an adverse effect on the integrity of tbensiggned,

either alone or in combination with other operations or activities. The Regulatiuiserthe
carrying out of an appropriate assessment in respect of such a proposed operétinityor ac
If the Minister, having regard to the conclusion of the assessment, is of the opinitwe that t
operation or activity will adversely affect the integrity of the site corext the Minister shall
make application to a court of competent jurisdiction to prohibit the continuance of the
operation or activity.

It will be apparent, therefore, that a developer proposing to carry out any openasictivity

that constitutes a notifiable action or that, even though outside the boundary of an SAC, may
adversely impact on the integrity of that SAC, needs to ensure beforehand thétell of
necessary consents and clearances are in place before the operatiwityoc@timences.
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2.3 Interpretation and enforcement

As the legislation applies to a wide range of species, its provisions arecgemature and
there are no detailed definitions of, for instance, exactly what constitutesiagnglace’ for

a bat, nor what has to be proved to establish that an act was wilful. Were a breachwof the |
to be alleged, a court would have to decide whether an offence did in fact occur. Note that
under the Wildlife Acts wilful interference at a breeding site ormggtiace is an offence.
However, there are currently no legal precedents that are helpful in @tegprhat

constitutes a place used for breeding and resting.

The National Parks and Wildlife Service Conservation Rangers are the maiceamént
body for wildlife offences. The maximum penalty for summary conviction has beeasged
to 1,904 and/or 12 months imprisonment and, on indictmen§3s187 and/or two years
imprisonmentNote that fines may be imposed in relation to each offence committed, so
operations involving many animals or repeated offences can potentially srgiéines. In
addition, items which may constitute evidence of the commission of an offence reaiy dx
and detained.

Figure 2.
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3 Roles and responsibilities

3.1 Introduction

In order for bats to be protected successfully when development is planned, a number of
organisations will need to interact. Each organisation has its own role, and in sosniéscase
statutory duties, to carry out. This section spells out the roles and resporsibilihe main
players connected with development, with the intention of promoting more effeatsanli

3.2 National Parks and Wildlife Service

The National Parks and Wildlife Service is the Government’s statutory natusergation
advisor. In the current context it has the following functions:
Provision of advice to Local Planning Authorities on protected species issues,rigcludi
consultations on planning applications where bats are thought to occur;
Provision of general advice to developers, consultants and others on protected species
cases (through documents such as the current one; NPWS Conservation Rangers may
also provide site-specific advice, though this will vary with local circunt&s);
Provision of advice to Local Planning Authorities on forward planning (e.g.
commenting on Local Plans);
Provision of generic advice to Local Planning Authorities, including the legal
background to protected species casework;
Determining applications for licences for bat survey work (scierdiid conservation
licences);
Provision of advice about bats in dwelling-houses;
Statutory consultee over planning issues affecting designated conseritaipn s
Keeping and updating the National Lesser Horseshoe Bat Database;
Management of National Parks.

Contact details (head office): The National Parks and Wildlife Service ribega of the
Environment, Heritage and Local Government, 7 Ely Place, Dublin 2; Tel 01-8882000;
Locall: 1890-202021; Fax: 01-8883272; web: www.npws.ie; Email:
natureconservation@environ.ie [for initial discussions about individual sites, thamntele
local Conservation Ranger should be contacted; contact details for Ramgavaikble from
the head office, website or within the State Directory section of local teleplmecéories].

3.3 Developers and ecological consultants

The developer and their advisor(s) share the responsibility for the following:
Ensuring that they provide to Local Planning Authorities a satisfactory andaae
assessment of application sites, including surveys for bats if their pegsesuspected;
Applying for a derogation licence to NPWS, should they judge one to be required;
Providing a sound and objective assessment of the potential impact of proposed
development on bat populations;
Where necessary, designing and implementing a mitigation scheme #iatpta@ning
and licensing requirements, and in particular will ensure as far as possildegherm
future of any populations affected; such schemes should employ ‘best practice’;
In many cases, monitoring affected populations after completion of development, as
required under the terms of a derogation licence
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3.4 Local Planning Authorities

Local Planning Authorities have the following roles:
Ensuring that protected species issues are taken into account as a owtsi@ration
when determining planning applications. This may involve refusal, deferral, coditi
or agreements;
Satisfying themselves that in submitting plans, developers have satitjaatsessed
the presence of bats and the potential impact on bats of the proposed development
Ensuring that protected species issues are taken into account in preparation of Loca
Plans, etc. (this is best addressed through species protection policies in dentlopme
plans);
In order to achieve the above, developing means of assessing information on the
presence of bats, in order to better inform planning decisions; this may include
consultation with the National Biological Records Centre, ENGOs or liaistrnaaal
voluntary groups;
Raise awareness of protected species in their area;
According to information available, advising developers about statutory specie
protection provisions affecting an application site;
Enforcement of planning obligations.

Figure 3.
Training in
bat ecology
and
conservation

3.5 Other organisations

TheNational Biological Records Centseill have useful information on the location of bat
roosts and can provide such details to consultants, developers and Local Planningiésuthori
Contact details: National Biological Records Centre, Beechfield Housridtrd Institute of
Technology Campus, Carriganore, Co. Waterford. Similarly, local bat groupscoftect

data and may be able to provide a more detailed assessment of status; satse tmay

willing to undertake bat surveys in advance of planning applications. These voluciapg g
are associated witBat Conservation Irelandvhich has a national database on all known
species’ roosts and sightings. Contact details: Bat Conservation Irelamgaibggouse,
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Tierworker, Kells, Co. Meath; Tel: 046-9242882; Email: batline@eircom.net ; website
www.batconservationireland.org . The Vincent Wildlife Trust has details séddsrseshoe
bat in the west of Ireland and within its reserves. Contact details: DrM&#eey, The
Vincent Wildlife Trust, Donaghpatrick, Headford, Co. Galway; Tel/Fax: 093-35304i.Ema
katemcaney@vwt.org.uk .

Figure 4. Examining bat
specimen during a Bat
Conservation Ireland bat
identification workshop
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4  An introduction to bats

4.1 General

In order to understand the potential effects of development work and plan effective
mitigation, it is essential to have knowledge of bat ecology. This knowledgelistih be
most relevant to ecological consultants, whose role it is to undertake sitgssymmezlict
impacts and propose mitigation. The National Parks and Wildlife Service andRlanaing
Authority staff will also benefit from such understanding. This section is not irdeasla
comprehensive description of bat ecology, as consultants are expected tovedmgedietheir
own knowledge through study and field experience. It is meant as a general indrgduc
mainly for developers, to the life-cycle of bats and aspects of their biologynge of more
detailed references is given in 12: Further reading.

Bats are the only true flying mammals. Like us, they are warm-bloodedyigireand suckle
their young. They are also long-lived, intelligent and have a complex soeigliihough
they're often thought of as flying mice, they're not closely related to micerbuif special
group of their own: the Chiroptera. World-wide, there are over 1,100 different sorts of bat,
ranging from the tropical flying foxes, with a wing-span of almost 2esd8'), down to the
hog-nosed bat of south-east Asia, which is little bigger than a large bumble-bee.

In Ireland, currently, there are 10 known species, of two families (Vdspedae and
Rhinolophidae) all of which are small (many weigh less tha? @oin) and eat insects and
spiders:

Vespertilionidae:

Common pipistrelldipistrellus pipistrellus
This species was only recently separated from its sibling, the soprano or brown
pipistrellePipistrellus pygmaeuysvhich is detailed below (Barratt, E. M., Deauville, R.
Burland, T. M., Bruford, M. W., Jones, G., Racey, P. A. & Wayne, R. K., 1997). The
common pipistrelle’s echolocation calls peak at 45 kHz. The species foragebredang
landscape features such as hedgerows and treelines as well as withimdioodla

Soprano pipistrell®ipistrellus pygmaeus
The soprano pipistrelle’'s echolocation calls peak at 55 kHz, which distinguishes it
readily from the common pipistrelle on detector. The pipistrelles are tHestzand
most often seen of our bats, flying at head height and taking small prey sualgas
and small moths. Summer roost sites are usually in buildings but tree holes and heavy
ivy are also used. Roost numbers can exceed 1,500 animals in mid-summer.

Nathusius' pipistrell®ipistrellus nathusii
Nathusius's pipistrelle is a recent addition to the Irish fauna and, so far, inbsbean
recorded from the north of the island in Cos. Antrim, Down and Longford (Richardson,
P, 2000) but is assumed to be spreading as single specimens have been recorded in
Kerry and Cork and elsewhere and the known resident population is enhanced in the
autumn months by an influx of animals from Scandinavian countries. The status of the
species has not been determined.
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Leisler’s batNyctalus leisleri
This species is Ireland’s largest bat, with a wingspan of up to 320mm; it isaldort
most common bat, preferring to roost in buildings, although it is sometimes found in
trees and bat boxes. It is the earliest bat to emerge in the evening, fstiagdehigh
with occasional steep dives to ground level, feeding on moths, caddis-flies and beetles.
The echolocation calls are sometimes audible to the human ear being around 15 kHz at
their lowest. The audible chatter from their roost on hot summer days is someimes
aid to location. This species is uncommon in Europe and as Ireland holds the largest
national population the species is considered as Near Threatened here

Figure 5.
Leisler’s bat

Natterer's baMyotis nattereri
This species has a slow to medium flight, usually over trees but sometimes terer wa
It usually follows hedges and treelines to its feeding sites, consuming flidss, mot
caddis-flies and spiders. Known roosts are usually in old stone buildings but they have
been found in trees and bat boxes. The Natterer’s bat is one of our least studied species
and further work is required to establish its status in Ireland.

Daubenton's baWlyotis daubentonii
This bat species feeds close to the surface of water, either over rivats, pands,
lakes or reservoirs but it can also be found foraging in woodlands. Flying at 15
kilometres per hour, it gaffs insects with its over-sized feet as theygerfrem the
surface of the water - feeding on caddis flies, moths, mosquitoes, midgéssedétein
found roosting beneath bridges or in tunnels and also makes use of hollows in trees.

Whiskered baMyotis mystacinus
This species, although widely distributed, has been rarely recorded in Ir¢lsnaftén
found in woodland, frequently near water. Flying high, near the canopy, it maintains a
steady beat and sometimes glides as it hunts. It also gleans spidetisefifotrage of
trees. Whiskered bats prefer to roost in buildings, under slates, lead flashing @dexpos
beneath the ridge beam within attics. However, they also use cracks and heles in tr
and sometimes bat boxes. The whiskered bat is one of our least studied species and
further work is required to establish its status in Ireland.
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Brandt’s batMyotis brandtii

This sibling species to the whiskered bat is known from four recent specimens found to
date in Cos. Wicklow, Cavan, Clare and Tipperary. A fifth specimen was identified i
Killarney National Park, Co. Kerry in August 2005 (Kelleher 2005). Its status is
unknown.

Brown long-eared bd&lecotus auritus

This species of bat is a ‘gleaner’, hunting amongst the foliage of trees abd,simd

hovering briefly to pick a moth or spider off a leaf, which it then takes to a slaeltere

perch to consume. They often land on the ground to capture their prey. Using its nose to
emit its echolocation, the long-eared bat ‘whispers’ its calls so that thésingean

which it preys, cannot hear its approach (and hence, it needs oversize earshe hear
returning echoes). As this is a whispering species, it is extremabuttito monitor in

the field as it is seldom heard on a bat detector. Furthermore, keeping withinage, fol

as it does, it is easily overlooked.

Rhinolophidae:

Lesser horseshoe hinolophus hipposideros

22

This species is the only representative of the Rhinolophidae family in Irédand.

differs from our other species in both habits and looks, having a unique nose leaf with
which it projects its echolocation calls. It is also quite small and, at negisws

wings around its body. Lesser horseshoe bats feed close to the ground, gleaning thei
prey from branches and stones. They often carry their prey to a perch to consume,
leaving the remains beneath as an indication of their presence. The eibiolcaih

of this species is of constant frequency and, on a heterodyne bat detector, sounds like a
melodious warble. The species is confined to six counties along the Atlanticrseaboa
Mayo, Galway, Clare, Limerick, Kerry and Cork — see Figure 2. The currgit |

national population is estimated at 12,500 animals. This species is listed on Annex Il
of the EC Habitats Directive and 41 SACs have been designated in Ireland for its
protection.

Figure 6.
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Figure 7. Lesser
horseshoe bat
distribution in Ireland
(source: NPWS
database)

Bats have evolved a number of unusual features, mainly connected with theirtaliijity

Their wings are formed from a web of highly elastic skin stretched ovatlygetongated

finger bones, the legs and tail, though their thumbs remain free to help them clingron wh
roosting. Bats have also developed a highly sophisticated echolocation systalows

them to avoid obstacles and catch tiny insects, even in complete darkness. When they're
flying, bats produce a stream of high-pitched calls and listen to the echoes tcepaatuend
picture of their surroundings. Most of these echolocation calls are too high pitcheddor us
hear, but electronic bat-detectors that pick up these calls and turn them into sounds that w
can hear are now widely used by specialists. In most cases, it is possibitgitp ide bat
species from the type of sounds produced.

In cool climates such as Ireland, bats eat only insects and other inverteshctes spiders,
which they catch in flight or pick off water, the ground or foliage. Some bats speaalis
catching large insects such as beetles or moths but others eat large numésrsobi
insects, such as gnats, midges and mosquitoes, every night. Bats gather to feeerilnere
are lots of insects, so the best places for them include traditional pasture,ndpatashes,
ponds and slow moving rivers.

During the winter there are relatively few insects available, so batshtbein September

and October they put on weight and then, as the weather gets colder, they seek out tgppropria
sheltered roosts, let their body temperature drop to close to that of their surgsusalinsiow

their heart rate to only a few beats per minute. This greatly reducesndegy eequirements

so that their food reserves last as long as possible. Bats don't hibernate oiggjt the
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winter but may wake up and go out to feed and drink on mild evenings when some insects are
about. Even on very cold nights, bats may be seen on the wing as they move to more sheltered
roosts. Waking up and flying in winter uses up lots of energy which the bats cdp't easi

replace, so hibernating bats should not be disturbed as this might reduce thess ohance
surviving the winter.

Bats have a unique way of fitting their breeding cycle in with hibernation. Theydueng

the autumn and winter, but the female stores the sperm alive in her body and only becomes
pregnant the following spring. Pregnancy lasts for six to nine weeks and gan leargth
depending on the weather. Usually only one baby is born each year. This is looked after
carefully and suckled for between four and five weeks until it is old enough to fly out and
hunt for itself. Bats don’t build nests and don't bring food back to the roost to feed their
young, so the baby lives only on its mother's milk until it is old enough to fly.

During this spring and summer period female bats gather together into tyatetonies for
a few weeks to give birth and rear their babies. Once the baby is independentrile col
breaks up and the bats generally move to other roosts. Bats may gather togetiozef a
large area to form these colonies, so any disaster at this summer bsstdaag affect all
the females from this area. Many of these maternity sites are usgdgerener and bats
have a strong tradition of returning to the same site year after year.

Jan | Feb | Mar | April| May| June| July] Aug| Sept Oc{ NoV Dec

Hibernation; .
activity in mild Becoming .
weather more Maternity sites. Mating &
getive Babies born in late- swarming
May/June, sites | |
{ndependent by July- Hibernation;
ugust activity in

mild weather

Figure 8. The bat year. Although there are species-specific differences, the bat year can be divided
into the two major phases of breeding and hibernation, with other activities interspersed.

4.2 Roost requirements

Because their metabolic and social requirements vary throughout the year, thost bse

a variety of roosts of different types. Some species are particularlyychsseciated with

tree roosts, the majority use a range of roosts which includes trees, builtingsdzrground
sites and some species use primarily buildings and underground places. @Gassityi sites
can be difficult because of the varying conditions they provide and the way in which bats
select sites. For example, Natterer’'s bat has frequently beededdarmortise joints in
churches, old barns and similar buildings; from the bats’ perspective, such sitegppas
very similar to crevices in trees underneath a thick tree canopy. Othezssfmexishow a
similar tendency to roost in contact with timber rather than stone or brick.

Some species, such as the brown long-eared bat, are frequently recorded in undetgsound si

during the winter, but the small number of individuals recorded at any one site sulygests
this common species does not depend heavily on underground sites. Rather few trees are ever
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searched for bats and it seems likely that many species hibernatedcavitess or under bark
and so are significantly under-recorded.

The lesser horseshoe bat clearly has the strongest affinity with undisggites. In winter, it
is rarely found in any other type of site and the species has even been recorded breedi
underground, though the great majority of maternity sites are now in the roof voids of
buildings. Other species which are considered typical hibernators in undergresratsit
Natterer's bat, Daubenton’s bat, whiskered bat, Brandt’'s bat and brown-lowigbeare

Species Trees Buildings Underground
Maternity | Hibernation | Maternity Hibernation Maternity bérnation

Lesser horseshoe bat L L H M L H

Rhinolophus hipposideros

Brandt's bat L L H H? N H

Myotis brandtii

Daubenton’s bat M? L? M L M? H

Myotis daubentonii

Whiskered bat M? M? H L N H

Myotis mystacinus

Natterer’'s bat M? M? H L L H

Myotis nattereri

Nathusius’ pipistrelle H?

Pipistrellus nathusii

Common pipistrelle M M H H N L
Pipistrellus pipistrellus

Soprano pipistrelle M M H H N L
Pipistrellus pygmaeus

Leisler’s bat M M H L N N
Nyctalus leisleri

Brown long-eared bat H H H H N M

Plecotus auritus

Trees — includes all types of crevice and hollowva#i as bat-boxes attached to trees

Buildings — above-ground areas, with an emphasi®ohvoids and other areas warmed by the sun.
Underground — anywhere that provides cool humidltams buffered against rapid temperature change.
Includes caves, mines, tunnels, souterrains, iicatibns, cellars, ice-houses, lime kilns etc.

N — not recorded in recent times

L — low dependence; unusual, but has been recorded

M — some usage recorded, though perhaps not theimsrtant type of site
H — the most frequently recorded type of site fig species/activity

Table 4.1 Species associations with roost types.

Many species of bats are closely associated with the built environment, boteddinigrand
hibernation and some species have rarely been recorded anywhere else ofiheohaj
species form maternity roosts in the roofs of buildings to take advantage o&tlprdweded
by the sun, as during this phase of their life-cycle breeding femalesstinegsareas with
high temperatures to minimise the energy cost of maintaining a high body tampesame
species, such as the common pipistrelle, show a clear preference for condisiesites, such
as soffit-boxes, eaves or under hanging tiles, whereas others, such asethiedesseshoe and
long-eared bats are more typically associated with open roof voids that théy icai ere
are many exceptions and many species have been recorded from a wide singéiais. In
winter, bats of most species have been recorded hibernating in various parts nfipusdch
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as inside cavity walls, around window frames, under ridge-tiles and in coasrwitd stable
temperatures.

4.3 Habitat associations

As well as suitable sites for roosting, bats also need suitable food res@urspgcies eat
insects, or similar small invertebrates, though they hunt them in a varietysfand a

variety of places. Some species specialise in catching small insdabtinsbme specialise

in larger insects such as moths and beetles and some get part of their food byimsekisg

off foliage or even spiders’ webs. Understandably, the highest densities of hats/bece
insects are most plentiful and surveys of hunting bats have shown that areas of weltland a
woodland edges are particularly good for bats.

Bats need to be able to move freely around the countryside between roosts ancafeeding
Research has shown that many species, particularly the smaller oes/ifedhr features,
such as hedges, tree-lines or waterways, and are reluctant to cross widpaies. This
behaviour means that activities which sever these sorts of connections grolikae
consequences for bats.

Recent studies using radio-tracking have shown that bats are very variabldistahees

that they travel from their roosts to forage. For example, at some roosositEbenton’s
bats activity took place within 2 km of the roost whereas at other roosts some individuals
travelled up to 19 km to forage. Brown long-eared bats appear to be a relativelyrgedenta
species, with few individuals travelling more than 2 km whereas other species such as
Leisler’s bat will frequently travel more than 5 km. Travelling distance®@en greater
between summer and winter roosting sites when distances of 100+ km have bebdriero
certain species.

Figure 9.
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5 Survey objectives, methods and standards

5.1 The importance of a good survey

The importance of a thorough site survey prior to considering development cannot be over-
emphasised. The following descriptions of survey techniques and their correcttapphca
aimed at assisting consultants (to appreciate the type of survey thataged)pe developer

(to be assured that their consultant is recommending a survey to help them alestdeg

policy requirements), and planning officers and National Parks and WildmWec8etaff (to

be sure that an accurate assessment of the site and the extent of itsdsatniasebeen made).
Without a sound survey that includes an assessment of all available eviderdifjculsto
predict the likely impact of development.

From the developer’s perspective, the primary objective of a survey for pobgaecies is to
ensure that any development can proceed without breaking the law. The consequences of not
carrying out a survey on sites which subsequently prove to have a significactguot

species interest can be severe and may include delays, additional costs arehtiored

cases, the cancellation or curtailment of projects.

5.2 Some general points on surveys

A survey for bats may be indicated when background information on distribution and
occurrence suggests that they may be present. More detailed indicators are:
- any recent or historical records for bats on the site, or bat roosts in thal geaar
though note that bats are very under-recorded;
built structures, which appear to have a high probability of use by bats;
underground structures such as abandoned mines, tunnels, souterrains, kilns, cellars or
fortifications which provide appropriate hibernation conditions;
trees with a high probability of use by bats.

Some factors influencing the probability of particular places being used$airedisted in
Table 5.1. However, it should be emphasised that this can, at best, only highlight Bites wit
high probability of bats being present and the high mobility of bats means ghatritially
impossible to rule out any type of structure. In addition, regional variation in builkyleg s

and species’ distributions means that some local interpretation of thesergsaeéy be
needed

It is the responsibility of the developer to produce, normally via a consultanevidence
on the presence of bats on a site at which works are proposed. It is for the sahant to
decide on the level of survey required (taking these guidelines into aeet). The National
Parks and Wildlife Service will not generally agree or endorse the method8@anhg@reor to
a survey, as this is not the NPWS’s role, and site circumstances vary congidéoai@ver,

if the NPWS or the Local Planning Authority considers that insufficient sweel has been
carried out to enable the determination of a planning or licence application, fuottkemay
be required of the developer and consultant. NPWS staff will generally tesitagily where
there is an exceptional need to do so, so it is crucial that survey reports are thorough.

Considering the great variation between sites, it is not possible to give eesariirons for
survey work here that will cover all circumstances. Therefore, survey pdgasto be
formulated on a site by site basis and the experience of the consultant should helpishape

Bat mitigation guidelines for Ireland 27



Survey objectives, methods and standards

Surveys must be carried out by licensed personnel, where there is a riskaeibgts
disturbed, and should not entail undue site damage or disturbance to roosts.

Factors affecting the probability of a building being used by bats in sumer

Increase probability

Disused or little used; largely undisturbed
Large roof void with unobstructed flying spaces
Large dimension roof timbers with cracks, joints and holes
Uneven roof covering with gaps, though not too draughty
Entrances that bats can fly in through
Hanging tiles or wood cladding, especially on south-facing wall
Rural setting
Close to woodland and/or water
Pre-2" century or early 20 century construction
Roof warmed by the sun
Within the distribution area of horseshoe bats

U)

Decrease probability

Urban setting or highly urbanised area with fewntgptiices
Small or cluttered roof void (esp. for brown long-eared bat)
Heavily disturbed
Modern construction with few gaps around soffits or eaves (but
aware these may be used by pipistrelles in particular)
Prefabricated with steel and sheet materials
Active industrial premises
Roof shaded from the sun

be

Factors affecting the probability of trees being used by roosting bats

Increase probability

In ancient woodland or parkland
Large trees with complex growth form
Species that typically form cavities, such as beech, willow, oak
ash
Visible damage caused by rot, wind, lightning strike etc.
Loose bark providing cavities

or

Decrease probability

Coniferous plantation with no specimen trees
Young trees with simple growth form and little damage

Factors affecting the probability of underground sites being used by roasty bats

Increase probability

Large enough to develop stable temperature in winter
High humidity
Undisturbed
Close to woodland or water (but note that bats will also use upl
sites)
Many cracks and crevices suitable for bats

and

Decrease probability

Small and draughty
Heavily disturbed
In urbanised areas
Smooth surfaces with few roosting opportunities

Table 5.1. Factors affecting the probability of bats being present.
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Survey reports are expected to:

- State what the survey objective was, what work was done, by whom, and when. A
suggested outline for survey reports within mitigation plans is given in 10. Rngsent
mitigation plans.

Be clear and unambiguous, with appropriate evidence to support conclusions.

Contain relevant raw data as well as processed data, and any negatiseol#ained
Contain contextual information, such as weather conditions, which may have affected
results

Contain good site descriptions, plans and maps enabling a proper assessment of the
proposal.

Include a summary which is understandable by people without detailed knowledge of
bats.

Be accessible to third parties. Note that as survey reports are used in tiomdecis
making process for planning applications and licences, they should not be confidential.

5.3 Setting survey objectives

Before setting foot in the field, it is important to define the purpose of the sumvetyier
words, why is it being undertaken? In turn, objectives for field survey can be detpthest
common objectives in relation to development being:

Presence/absence survey: is there evidence that bats use a partecalastsiicture?
Investigation of the type, extent and pattern of usage by bats as a precursor to the
development of a mitigation proposal.

The former may be a first stage, when assessing potential developmeeansitthe latter will
normally be required prior to determination of planning permission, to inform an opinion as to
what effect development will have on a particular site (see 6. Predictingpgiact of
development). In practice, the two objectives are often combined, particulaaty tive
conservation significance of the site is low.

Presence/absence surveys may be further subdivided into surveys designed wehe¢tec

bats are present on a site (and thus trigger a more detailed investigation) aysitsurve
demonstrate beyond reasonable doubt that bats are not present. Although these may appear
be similar objectives, the effort (sampling intensity) required to demonsgii@negative may

be much higher than conventionally accepted to detect the positive.

5.4 Survey area

As a minimum, the survey should normally cover any land or structures whicloposed

for development. For phased developments, the entire site should be surveyed, not just the
area of the first phase, and considered as a whole unit when assessingamgpacissible
mitigation. This will help to avoid the undesirable situation where mitigation methods
implemented during an earlier phase are likely to be affected by a later Beasember that

as well as construction work itself, there are other development-relaigtesctvhich can

affect bat sites (see 6.2 Major types of impact and their effects on populationgveét,

certain parts of the land may be excluded from survey if it is considered thabbtst are

highly unlikely to be present or development on that area would not affect them. Exafmples
such areas might include playing fields or arable land (excluding treed) migsent no
opportunities for roosting. Although foraging areas and commuting routes areailyt leg
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protected, the effects of development proposals on these may be taken into comsiderati
when assessing the impact of the proposal on the maintenance of favourable donservat
status. Similarly, they may be taken into account by planning authoritiesinbewhere
specially protected sites are involved. For example, the impact of planningadsoglose to
SACs (Natura 2000 sites) for bats is likely to receive close attention.

5.5 Desk study

The following sources can be consulted for existing information on local bat (pedtaps
within 5 km of the area): Local Planning Authorities (e.g. on ‘constraint pladatjonal
Biological Records Centre, Bat Conservation Ireland, local bat group andsder le

horseshoe data, NPWS. This consultation can result in lists of recent sightings and an
indication of status and distribution in the general area. However, it should only be used as
background information, because such archives are likely to become out-of-date gulie qui
and should never be considered as a substitute for a field study.

5.6 Field survey methods

This section describes the main methods used to detect and record bats or evideace of bat
This manual does not provide a substitute for training and experience and should not be
considered a definitive guide to bat surveys. Although a licence to disturb batefitifis
purposes is not essential when looking for previously unknown roosts, the requirement to
withdraw if bats are discovered will limit the ability of the surveyor toycaut this work.

For this reason, it is advisable for surveyors to be licensed.

5.6.1 Inspection of buildings or other structures

The most commonly used survey method for both presence/absence surveys and detailed
usage surveys is close inspection of sites or structures for bats or evideatse ©bb

undertake such surveys to a high standard, surveyors need training and experiente, both |
identifying bats and knowing where bats, or signs of bats, are likely to be found. Siawvey
signs can be carried out at any time of year, but bats are most likely tonlbwr $eard in

roofs during the summer or autumn or seen in subterranean areas during the winter.

Figure 10. Disused
ice-house - such
structures are often
used by hibernating
bats
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A typical approach to surveying buildings would include the following elements:

- Allow sufficient daylight hours to permit a thorough inspection of each structure;
Ensure that all parts of the structure can be inspected. This may requi@ myement
with owners, occupiers, caretakers etc. Access and inspection equipment, sucéras ladd
binoculars and a good torch, should always be available;
Carry out a risk analysis and ensure safe working methods are adopted,;
Ask appropriate people (owners, neighbours etc.) whether there is any hidiaty o
using the site;
Carry out an external inspection of the structure looking for bat droppings on the ground
or stuck to walls, suitable entry and exit points around eaves, soffits, flashing, wexler til
etc.;
Carry out an internal inspection of the structure. This should focus particularlyasn are
which provide appropriate environmental conditions for bats. This may include warm
darker areas, joints and crevices in wood, ridge beams and hips as well as cool
subterranean areas suitable for torpor or hibernation. Listen for bats; teecdze
characteristic smell of a bat roost; examine floors, walls and struetaraénts for
droppings; check for other signs of bat use, such as corpses or skeletons, oilyrorarks (
fur) around possible access points and roost areas, lack of cobwebs along beamgs, feedin
remains such as moth wings or other insect parts;
Record any signs of bats found on a plan of the structure and collect samples of
droppings, bones or feeding remains for comparison with a reference collection.

Example: Specification for surveys in relation to planning applications a#cting
possible lesser horseshoe bat feeding habitatote that the objective is to detect
commuting routes and feeding areas rather than roosts.

The following specification is recommended in relation to development prepafsiha or more
within 4km of lesser horseshoe bat roosts. A similar specification maypbepaiate for smaller
development proposals, which because of disturbance (e.g. light and noise palutitoximity to a
roost may be significant.

@ Surveys should pay particular attention to known lesser horseshaediigf habitat such ag
hedgerows, coppice, woodland fringe, tree lines and areas of scrub and pastureaand
landscape features such as drainage ditches, earth banks, fencindesdagks etc that may
provide flight lines.

(i) Surveys should be carried out on two separate evenings each month dsota Beptember,
as the bats’ favoured foraging areas may alter across the summer period.

(iii) Surveys should be carried out on warm (>10 °C, but >15°C in late sumiileevenings
that provide optimal conditions for foraging (insect activity isgigantly reduced at low
temperatures). Details of temperature and weather conditions duringsssheeyd be
included in final report.

(iv) Surveys should cover the period of peak activity for bats from sumsat lieast the next 3
hrs.

(v) Surveys should preferably be with broadband detectors as these proooedsof
echolocation signals, although appropriately tuned heterodyne detectors (103z) iilk
be sufficient. Details of echolocation should be provided within the fepart along with
details of the type of the detector used.

(vi) Surveys should be carried out by suitably qualified and experienced peksonbers of
personnel involved should be indicated in any report and be sufficient to thorongdhly a
comprehensively survey the size of site in question.

(vii)  Surveys should also include desktop exercises in collating aoyd®and past data relating
to the site via Bat Conservation Ireland, Vincent Wildlife Trust, N&?Wat group etc.

(viii)  All bat activity should be clearly marked on maps and includedinvitie report.

(ix) Basic details of records for the site should be passed to Bat Cdmseikaand after
determination of the application.
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5.6.2 Inspection of trees

Surveying trees presents particular problems at any time of the yeatisasill use a wide
variety of roost sites in cavities, splits, cracks, knotholes and under loose bark, mawghof w
are not easily detected from the ground. A careful survey using high-duialiiyulars may
pinpoint potential or actual roost sites and some species, most notably Leisigrise muite
noisy at times during the summer. Endoscopes may also be useful for insplkeelyng |
cavities, though their use may be limited by the need for access equipment. Ganfioha
the presence of bats may be attempted by using bat detectors for aeremeigvey at an
appropriate time of the year (see 5.6.3), but the nomadic nature of tree-dwatkngeans
that the success rate is likely to be very low. Detector surveys juse laifen, which aim to
detect bats returning to their roost, have a slightly higher chance of susteds will often
swarm around a roost for some time before entering.

5.6.3 Use of bat detectors

Bat detectors provide a sensitive way of detecting active bats in sommsgwatd can be a
useful adjunct to the search methods described in 5.6.1. Considerable expertise is needed to
identify bats to the species level, though the technology to assist with this $askphnaved
significantly in recent years. Guidance on the use of detectors is avaitabléhe UK Bat
Conservation Trust (http://www.bats.org.uk/batinfo/batdets.htm) and this methodology is
widely used in national surveys by Bat Conservation Ireland. Different ofpbetector are
appropriate for different types of survey and broadband detectors are prolslior be

surveys of new areas.

Figure 11. Using
heterodyne and time-
expansion bat
detectors in the field

The seasonal and daily pattern of bat activity and the use of different types @troost

different times of the year will impact on the appropriateness of this methgdélagdheld

detectors can be used on visits to roosts between dusk and dawn during the summer (buildings
and trees) or autumn (some underground roosts) to detect active bats enteanmgithe
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site. The optimum time for dusk surveys at buildings, particularly during earlyeuis for
the two hours after the first bats emerge as this will cover the emengemoe as well as the
first return to the roost for some species. The time of first emergenes bativeen species,
with Leisler’s leaving around sunset and Natterer’s bats leaving about 1 heysuaiset.
Bats using underground sites during the summer may not emerge till much latgrs Eeda
4 hours after dark. Towards dawn, many bats swarm outside their roosts and surveys
beginning about 90 minutes before sunrise and continuing until 15 minutes after sunrise
(‘sunrise surveys’) are recommended. In autumn, it is possible to detect tilecatisiof
males of some species of bats, notably Leisler's and pipistrelles. Suttbigstane of the
year should begin about 30 minutes after the species’ emergence time and itneegdsary
to set the bat detector to record lower-frequency social calls.

Automated detectors linked to data-loggers have proved useful in some situatiorisaplart
recording bats moving in and out of underground sites. The box below provides information
on some systems that have been used successfully by one consultancy, though theytechnolog
is changing all the time.
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STATIC BAT DETECTOR SYSTEMS
A static bat detector system is a system that will record baticalie absence of a person. It includes a
detector, preferably a broad-band detector, so that all types of batrealésorded. In addition, the

approximate time of a recorded bat call should be discernable.
No single system is suitable for all situations & needs, but the follosyisigms have been used:

pbat

Detector Timer method Call storage Internal Water Notes
battery time | Splash
limit (hours) | rejection
Tranquility I | NONE. Needs Needs voice- 38 hours No 600+
Now replaced| external talking activated tape or
by Transect | clock (1 hour digital recorder
interval)
Tranquility Il | NONE. Needs Internal 200 unit 38 hours No 1,000+ plus cos
(code TIII) external talking digital store, or extras
clock (1 hour external as above
interval)
Eco Mega Internal timer (0.5 | Internal 500 unit 38 hours Yes 2,500+
(code EM) hour interval) digital store, or plus cost of extra
external digital
recorder as above

S

All stored calls need analysis using software such as Batsoundg@etektronik) or Adobe Audition.

EQUIPMENT SOURCES

1) Tranquility & EM detectors: David Bale, 7B The Mount, Belfast, Co. Down, Narice BT5 4NA
2) Sony ICD-B15: Electrical retailers such as Dixons, ComefL.3@)

3) Talking clock: Argos (c10)

4) Connectors/leads: Maplins or RS Components.

Roger D. Ransome
March 2002

5.6.4 Netting and harp-trapping

Mist netting and the use of harp traps to catch bats are well-establisbacclemethods.
However, it is rarely necessary to catch bats in flight for the purposessef/surssociated
with development, although there may be occasions when the positive identification of
species is required. These methods are invasive, time-consuming and regiafsispec
training. It would be wise to discuss survey requirements with the Natioral &zda Wildlife
Service before undertaking such work.

5.6.5 Radio-tracking

Radio-tracking provides the most powerful way of determining what foragiag are used

by bats from a particular roost or whether the bats from a particular roostlbeavative

roosts nearby. Bats can be caught at, or close to, the roost, fitted with miradiare r
transmitters and then tracked as they move to, and between, foraging areasroostber

Such a technique is unlikely to be necessary for the majority of developments, but may be
required when development which may affect a Natura 2000 site for bats is proposed. The
need for such surveys should be discussed with the NPWS before commissioning any work.
Radio-tracking can also be used to help locate unknown roosts. This would requiregforagin
bats to be captured, using harp traps or mist nets, fitted with radio transemteracked

34 Bat Mitigation Guidelines for Ireland



Survey objectives, methods and standards

back to their roost. Such work is unlikely to be required as part of a development proposal,
but has been used successfully to locate the roosts of rare species.

Figure 12. Using
radio-telemetry
to track bats has

proven a
successful

method for roost

location

5.6.6 Timing of surveys
As indicated above, bat survey methods vary in their applicability to differerst ofpeost at
different times of the year. Careful inspection of buildings due for demoliti@natadn,

repair or redevelopment is probably the most frequently required survey method and it is
fortunate that this method is applicable throughout the year. However, interphetiregults
can be difficult during the winter when bats are unlikely to be present in large nuibers
particular, the distribution and appearance of the droppings does not always lead to an
unambiguous conclusion as to which species is present and further work may be tequire
determine this.

The table below gives a summary of when the two main survey methods may baldgph
more detailed table of species and habitats and survey effort and methods is dieen in t

Appendices.
Season Roost type Inspection Bat detectors and emergenc
counts
Building Suitable (signs, perhaps bats) Limited, weather depende
Spring Trees Difficult (best for signs beforneVery limited, weather
(Mar — May) leaves appear) dependent
Underground Suitable (signs only) Static detectors may be us
Building Suitable (signs and bats) Suitable
summer  Froag Difficult Limited; use sunrise survey

(June-August)

e

eful

Underground Suitable (signs only) Rarely useful
Building Suitable (signs and bats) Limited, weather dependent
éi%:;?nrt')er | Trees Difficult Rather limited, weather
November) dependent; use sunrise survey?
Underground Suitable (signs, perhaps bats)  Static detectors may be useful
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. Building Suitable (signs, perhaps bats)) Rarely useful
z’g'ergte?;ber Trees Difficult (best for signs after| Rarely useful
February) leaves have gone)
Underground Suitable (signs and bats) Static detectors may be useful

Table 5.2. The applicability of survey methods.

5.7 Survey standards

It is for the person planning the survey to decide what level of effort is requicenidang to
the objective of the survey and local conditions. However, this section gives guidelines
reasonable minimum standards for survey methods and effort. Deviation from these
guidelines should be justified by a supporting statement, giving reasons for thfeause
different set of methods, or level of effort. Obviously, for presence/absenegysuirv many
cases bats will be detected in much less time than the number of visits indicated he
(sometimes within a few minutes of a site visit commencing), and there nmeyrieed to
undertake the full effort indicated if the objective is purely to determinerrese

5.7.1 Presence/absence surveys

Figure 13. Derelict
building with bat
potential

5.7.1.1 Buildings

The presence of a significant bat roost (invariably a maternity roost) casalhobe
determined on a single visit at any time of year, provided that the entireisgriscaccessible
and that any signs of bats have not been removed by others. However, a visit during the
summer or autumn has the advantage that bats may be seen or heard. Building®(which f
this definition exclude cellars and other underground structures) are waeelyonly for
hibernation, so droppings deposited by active bats provide the best clues. Roosts ®f specie
which habitually enter roof voids are probably the easiest to detect as the drappings
normally be readily visible. Roosts of crevice-dwelling species nuinecareful searching
and, in some situations, the opening up of otherwise inaccessible areas. If this isibig,pos
best judgement might have to be used or caveats put in the report with recommended
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contingency measures should bats be found during development. Roosts used by a small
number of bats, as opposed to maternity sites, can be particularly difficult tbatetenay

require extensive searching backed up (in summer) by bat detector surveys gerece

counts. The time spent searching will vary greatly with the situation, bujadeathe roof

areas (void, gables and soffits) of a normal-sized unexceptional domestic y oot

probably be searched thoroughly in 1-2 person-hours whereas a large building complex such
as a hospital or stately home is likely to take more than 1 person-day and msgviatied

days if there are many buildings. Evening surveys with bat detectors gprap@ate time of

year may be helpful in narrowing down the area to be searched.

If the entire building is not accessible or signs of bats may have been removedrgyarthe

by the weather, bat detector or exit count methodologies may be required to backitgda lim
search. In this case, the season available for the work is significanttlilexirif surveys of
open structures, such as barns, are undertaken during the winter, there iscasigménce
that signs of bats will have been removed by weathering and extra care wijuied to

detect bat usage. If there is doubt as to whether a structure is used by Ihatsyisits

during the summer or autumn will be required (see Table 5.2).

5.7.1.2 Trees

Except in the simplest cases, it is extremely difficult to survey trees arettaen that any bat
roosts have been detected. Tree cavities (which includes under bark or in splitkgranec
used throughout the year by a variety of species, many of which are known to move
unpredictably between roosts. Suitable cavities include rot cavities that orieandgvom
the entrance, long splits where limbs have fallen and places where the baggdrasesl from
the underlying trunk.

Figure 14.
Decaying tree
showing loose
bark with
potential for
bat roosting

Whilst maternity colonies of some species such as Leisler's maydbeebl easy to detect,
small summer roosts of other species or hibernating bats leave feviactbes presence.

The best time to carry out surveys for suitable cavities is between Novembgprdndhen
the trunk and branches are not obscured by leaves. If inspection suggests that #se tree h
suitable cavities or roost sites, a bat detector survey at dusk or dawn dusogither may
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produce evidence of bats, though the nomadic nature of most tree-dwelling specisshae
the success rate is very low. It can also be difficult to pinpoint exacthhwige a bat

emerged from. A dawn survey is more likely to be productive than a dusk one as swarming
bats returning to the roost are much more visible than those leaving the roost.

Because tree-dwelling bats move roosts frequently, a single bat-detactey is unlikely to
provide adequate evidence of the absence of bats in trees that contain afatigable

roosting places. Several dawn or dusk surveys spread over a period of several weeks from
June to August will greatly increase the probability of detecting sogmfimaternity roosts

and is recommended where development proposals will involve the loss of multiple trees

Climbing trees to look for roosts, using appropriate equipment and safety precastaons
possible approach for small numbers of trees with a high probability of bats, bguhe o
radiotracking studies of some species suggest that bats may use caeksces that are far
from obvious.

5.7.1.3 Caves, mines and other underground structures

Underground structures are used mainly for hibernation, so surveys should generally be
carried out during the winter, though it would be unwise to proceed with the destruction or
modification of such sites without a prior inspection. Presence/absence surveys for
hibernating bats are most productive during January and February for moss strexigh

bats are likely to be found between November and March, depending on the weathers For site
used by significant numbers of bats (> 5-10), a single survey during cold weataeuany]

or February has a high probability of detecting at least one bat, but outsidedrees®nths
two or three visits between November and March are recommended. As well as looking f
bats, careful inspection for droppings or oil staining around cracks and crevicatsmay
yield evidence of use. The probability of seeing bats is influenced by te éthe site, as
most species except horseshoe bats tend to conceal themselves in creviagsbhié a

Activity loggers, as described in 5.6.3, may also be used.

Figure 15. Lesser
horseshoe bat
hibernating
underground

Daubenton’s and lesser horseshoe bat, have been recorded breeding in underground sites in
the UK and may do so in Ireland on occasion, so surveyors should be aware of this possibility
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and record the presence of any significant accumulations of droppings or stainekeat ma
areas indicating the presence of large numbers of bats. Revisits duringithersmay be
required in these rare cases. There is also the possibility of finding smakrwai bats
using underground sites as night roosts during the summer.

Some underground sites are also used as swarming sites during the autumn. Vinarheha
which is believed to have a social function, begins in early August, peaks in mid-Amugust t
mid-September and ends in October. During this period, many bats may arriveitat dlfters
dusk, stay a few hours then leave, so few bats may be present at the site dudag Trhe
species composition of swarming bats may be very different from that of hibgrbats

found at the site, thougWyotis species are most frequently recorded. Surveys for swarming
bats can be carried out during August, September and October beginning at dusk ftethour a
sunset) and continuing through the night as most activity has been recorded in theitwours pr
to dawn. Bats can be recorded using detectors or by netting or harp-trapping, tieoladier

two techniques are highly invasive and more suitable for detailed studies.

5.7.2 Extent and pattern of usage

Confirming the extent and pattern of usage can be difficult in some cases. Wihéieast
guantities of droppings (piles which cover areas of the floor) are present aoth®id of a
building, it is reasonable to assume that this is a maternity site, unlesaréhelear
indications to the contrary. Interpreting the status of sites in buildingsestlen quantities
can be difficult and here there are two options; either assume a ‘worst-eaad®dhat the
site is a maternity site, or carry out further survey work in the appropraderséo either
prove or disprove the existence of a maternity site. Sites with very smalltepsaoti
scattered droppings are unlikely to be of high conservation significance as¢haylikely to
be maternity sites.

5.8 Interpreting and evaluating survey results

5.8.1 Low numbers and absence

‘Presence/absence’ surveys may determine presence but in fact it carebexdifficult to
demonstrate absence for highly mobile animals such as bats. The guidansalasigned to
suggest a reasonable level of effort that, at the majority of roosts, teidtdiee presence of
bats. However, where survey conditions are difficult, buildings are large or indxtees
where populations are small, it can be exceedingly difficult to detect batsulzaty at some
times of year. It is feasible, for example, that for winter visits essised by few bats,
several visits could be carried out with no bats detected, but a further visit m@ytiidim. In
many sites, usage is heavily influenced by the external temperature.

It is for the consultant to decide on the level of effort to employ accordintgetoasiditions;

the fundamental issue is that the survey should be able to provide the National Parks and
Wildlife Service and the Local Planning Authority with an assessment of eéwtsetf
development.

5.8.2 Site, colony or population size class assessment

Most surveys of bat roosts attempt to estimate the number of bats using &mel sftem this,
come to a conclusion about the way the site is used and its importance to the localgmopulati
of the species recorded. These estimates are most frequently based on theohbatbeseen

on a visit or the size of any accumulated pile of droppings, allied, perhaps, witlclateer

from the site.
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It is very difficult to establish the true size of a population of bats using g du@sto a range
of factors including:
- the variable sampling efficiency attained in different types of roost,
the complex population dynamics involved,
the differing habits of males, females and juveniles (especially atmigtsites),
the seasonal nature of occupation of most roosts,
species-specific factors.

At one end of the spectrum lie maternity roosts for a site-faithful speaibsas the lesser
horseshoe bat, where a reasonable estimate for the size of population (or @associgted

with the site might be possible, even though few males will ever be seen. At thdiether

large complex hibernation sites, where only an unknown fraction of the bats present might be
visible and where individual bats come and go throughout the winter.

Given these difficulties, it is important that the underlying data on which anyusarts are
based are included in the method statement. Significant information items include:

species identification details, including bat detector information,

dated counts of bats, either in the roost or exit counts

position of bats in roost (clustered, dispersed etc.),

pattern and extent of any accumulation of droppings, with information about their age,

- presence of food remains, such as moth wings

Except in exceptional circumstances, it will be necessary to provide a map of e site,
indicating where any bats or signs of bats were encountered.

Figure 16.
Pipistrelle
droppings on
window sill
beneath roost
access point

5.8.3 Factors influencing survey results

The presence of bats in a particular roost on a particular day is, of coursecadusy all

the factors referred to in 5.8.2. In addition, the recent and current weather camierke @
effect. During the winter, bats will move around to find sites that present the optimum
environmental conditions for their age, sex and bodyweight and many species wiéonly
found in underground sites when the weather is particularly cold. During the summer, bat
may be reluctant to leave their roost during heavy rain or when the temeeésatur
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unseasonably low, so exit counts should record the conditions under which they were made.
Similarly, there may be times when females with young do not emerge ataieoge only

briefly and return while other bats are still emerging thus confusing the coiihin Véosts,

bats will move around according to the temperature and may or may not be visible on any
particular visit. Bats also react to disturbance, so a survey the day aftarrbatice event,

may give a misleading picture of roost usage.

Care must also be exercised when recording signs of bats. The volume and layout of
droppings and food remains can provide important information about roost usage, but depend
on these clues remaining undisturbed. It is essential to check whether distusbahces

floor sweeping or tidying up has taken place, as this could have a significact onghe
conclusions drawn.

5.8.4 Site status assessment
Patterns of roost use can be complex, but a basic starting point is to consider bdttether
usage of a site falls clearly into one or more of the following categories:
maternity site, where babies are born and raised to independence,
hibernation site, where bats may be found during the winter,
mating site, where males and females gather during the autumn,
feeding site (night roost), where bats rest between feeding bouts duringhhbutiare
rarely present by day,
transitional (or swarming) site, where bats may be present during thg spautumn,
satellite roost, used by males and non-breeding females.

Figure 17. Bridge
repair works which
may impact bat
roosting sites

5.9 Sub-optimal surveys

In some circumstances, for example where the presence of bats is discoweedteoal
development project has commenced, it may be necessary to conduct surveys in salb-optim
conditions, such as where some disturbance has already taken place or where evViol&isc

has been compromised or destroyed. The conditions under which the survey was done, and
any constraints, should be carefully noted in the survey report and any intevpretdlie
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results should be qualified by these constraints. Unless there is clear evalsapport an
alternative interpretation, it should be assumed that any significant batsaastaternity site
and configure the mitigation accordingly.
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6 Predicting the impact of development

6.1 Introduction

In order to determine what impact the proposed development will have, it is important to
examine the survey information, and compare this with the proposals for development. This
task is made easier by good survey information and detailed plans, showing qlogchent

and post-development site layout and roosts. Sometimes called impact assdbsneat

critical phase of mitigation planning, since the type and extent of mitig&tipired will

depend on the likely impacts on roosts. Impact assessments can also help in considering
alternative sites or alternative site layoltgen when a statutory impact assessment is not
required, Local Planning Authorities do have powers to direct developers to provide any
information they may reasonably require to enable them to determine the applitcally,

an impact assessment should inform the drawing up of detailed development plans, so that
impacts can be avoided where possible. It is therefore important that thissatagertaken

as early as possible in the planning process. Guidance on structure for setitmgaots is

given in 10. Presenting mitigation plans.

It is important to consider impacts both at the site level and in a wider perspé&bivatter
element relates to the assessment of the overall importance of thees#e8$ Site status
assessment). The development ‘context’ of the site should also form part of the impac
assessment. For example, if the site is part of a larger phased developmetdrtial
consequences for the target population(s) need to be considered. Building a replemeshent
only to have it destroyed during a later phase of development does not constitutisomitiga

Figure 18. Brown long-
eared bat roosting
within crevice beneath
bridge

6.2 Major types of impact and their effects on populatbons

6.2.1 Short-term impacts: Disturbance
Works associated with development or building work are likely to lead to an inanease
human presence at the site, extra noise and changes in the site layout amyil@rahent.
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All these may have a detrimental effect on the bats, which seek particulamenental
conditions, such as a low incidence of direct human disturbance, particular temypeardture
humidity regimes and a stable internal and external layout so they can contioll@ao f
established flight-paths.

6.2.2 Long-term impacts: Roost modification

Modifications to roost sites, which includes the construction of new entrancesjulcéae

of roost space available to the bats, changes to ventilation and air-flow etc.yean ha
significant impact on the bats’ use of the roost and thus damage it. In some casesaroost
be carefully adapted and altered to create new entrances and flight paths;sinrethestion

in the space available to the bats has resulted in the desertion of roostsggeé20?2) for
examples). There are clear species-specific differences intdra &x which bats will accept
changes to their roost (including entrances and flight paths) and these shaklenbi@tio
account when considering such operations.

6.2.3 Long-term impacts: Roost loss

The impact of the loss of roosts on bat populations is poorly understood and difficult to study,
though it is believed to be an important factor in the decline of bat populations gertarall
some species which are known to move between roosts, and which rely less heavily on site
with special characteristics, the loss of a single maternity or hil@nrabst may be less

critical than for more specialised species. For example, pipistrelés) are crevice roosters
and are known to move between maternity sites, may find it easier to locateesogatiioost
sites than long-eared bats, which favour buildings with large unobstructed roof voidpef a ty
not commonly associated with modern building methods. Hibernation sites used by
significant numbers of bats may be a critical resource for the local bat popuparticularly

in times of cold weather, and may be used by bats from a wide area.

Figure 19.
Removal of older
buildings with
potential as bat
roosting sites

In view of the uncertainties in predicting the effect of roost loss on bat populatiens, t
continuous attrition of the stock of suitable roosts should be avoided and our view is that there
should be no overall loss of roosts. The only exceptions to this may be that the loss of very
minor roosts, such as feeding perches, can be tolerated, provided there is no overall loss of
habitat. Development proposals that would result in the loss of roost sites with no proposed
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mitigation would require substantial supporting evidence to demonstrate ¢hesirtizere
would be no adverse effect on favourable conservation status.

6.2.4 Long-term impacts: Fragmentation and isolation

Recent radio-tracking and bat detector studies have demonstrated clearlgdhance of
linear features in the landscape to many species of bats. Features suldeastheelines and
waterways are used by bats to navigate between roosts and feeding areasartththiy of
such features is important to them. Most bats, other than high-flying spediesssiueisler’s,
tend to fly close to linear features or close to a tree canopy, so the prespratecitd flight
routes around roosts is important. The loss of linear features, leaving rooseslisothe
landscape can thus be damaging. A typical example may be where a mabestity
protected from development but is left isolated from feeding areas when surrourtdgd by
density housing, roads or car parking areas.

6.2.5 Post-development interference impacts

The long-term impact of increased human activity around a roost should be considered when
deciding on appropriate mitigation. In particular, the placement of extegh&hlj close to

roost entrances should be avoided as this may impact on the emergence behaviour of bats.
Many bat species show a clear preference for avoiding well-lis aseashaded flight paths

joining the roost to habitats such as woodland or hedgerows are recommended. Fitting smal
access hatches (450 x 450 mm) to lofts dedicated as bat roosts will reduce thettieeme

being used for storage.

Figure 20.
Woodland track
used as foraging
area and
connective
element by bats

6.3 Temporal and spatial considerations

Most bats show clear seasonal changes in behaviour and roost selection, so thefimpact
development may vary seasonally. This is perhaps most easily understood whermingnside
the impact of direct disturbance on seasonally used roosts, but timing can have otbisr impa
as well. If a traditional roost is to be lost to development, the replacement mustyniot onl
suitable in terms of its internal environment, but it must also be known to the bats, which
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generally have a strong attachment to their traditional roost. Consithesétihe timing of
operations is therefore fundamental to the development of a mitigation strategy

6.4 Poor data situations and ‘last-minute’ discoveries

It is difficult to predict impacts accurately when no or few data ardadol@i Local Planning
Authorities may refuse or defer planning permission in such cases. Wherptati@ve been
made to predict impacts based on poor data, mitigation plans will be assessedjht tife li
the information contained in this section and the previous section on surveys; should the
impact assessment not adequately address these points it is unlikely pgraptieals will be
viewed favourably. A recommendation for further survey is likely in suchirtistances. One
exception would be where other evidence strongly indicates that the areafecteldly
development is of very low importance, and the impacts will be negligible; inabes a

lower standard of survey might be acceptable (though of course detailed swalveays
preferable).

In the case where bats are discovered after planning permission has bes graafter
development has commenced, works that would be likely to lead to a breach in the law should
cease, and a survey undertaken (note that species protection legislation appligben

planning consent has been granted). Mitigation plans should be developed, recogaismg t
some cases the potential for mitigation will be reduced. Where a sound surveyrhas bee
undertaken prior to the development and this failed to detect bats, it is understamatadle t
developer might feel frustrated at having to delay works or incur significtnat @sts. In

such circumstances — effectively where the presence of bats could not reasemabljidied

— mitigation plans might be scaled down from the normal expectations. However, drere t
was no prior survey, or the survey was undertaken to a poor design, it seems likily that
developer would have insufficient grounds for a defence should prohibited activities be
undertaken subsequent to the discovery of bats; hence, normal mitigation procedures would
probably apply. This might mean that a development needs to be delayed for sewgnal m

in order to undertake adequate surveys, devise appropriate mitigation and obtaine lic

from the NPWS. Cases like this are legally complex and each should be considesemon it
merits; the National Parks and Wildlife Service should be contacted for advice best

way to proceed.

6.5 Summarising the scale of site level impacts

The table below gives a simple classification of the scales of impatttefonost commonly

encountered development effects. In general, the greater the predictet thpgreater the
level of mitigation will be required. When viewing this table, there are a numb@ipoftant
caveats to consider:

The scale of impact here refers to impact at the site level; it does not cahside
consequences of the development effects in a wider context (for which, see 5.8.5 Site
status assessment and 7.2 Key principles of mitigation).

The assessment here relates to impacts on roosts in terms of likely damage topopula
viability, and should not be confused with an assessment of the risk of killing or injuring
individuals.

Development effects will be cumulative to some degree, so that a number of low impact
effects may combine to increase the overall impact. However, as thereuglso m

variation in the level of impact, and as the ways in which development effectiriter
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influence populations is complex, a simple additive relationship cannot be derived. In
other words, it would be inappropriate to conclude that, for example, two low impact
effects always combine to give a medium impact. A judgement on the combined impa
should be derived by assessment and reasoning on a case specific basis.

“Low” impact as stated here does not mean no impact. Generally some onitigdli

still be required. However, there will be cases where a given developrfeativafl have

no (or negligible) effect on the population or on individuals, and will not therefore require

mitigation.
Development effect Scale of impact
Roost type Low Medium High
Maternity Destruction

Isolation caused by fragmentation

Partial destruction; modification

Temporary disturbance outside breeding season
Post-development interference

Major hibernation| Destruction

Isolation caused by fragmentation

Partial destruction; modification

Temporary disturbance outside hibernation seas
Post-development interference

Minor hibernation | Destruction

Isolation caused by fragmentation

Partial destruction, modification

Modified management

Temporary disturbance outside hibernation seas|
Post-development interference

Temporary destruction, then reinstatement

Mating Destruction

Isolation caused by fragmentation

Partial destruction

Modified management

Temporary disturbance

Post-development interference

Temporary destruction, then reinstatement

Night roost Destruction

Isolation caused by fragmentation

Partial destruction

Modified management

Temporary disturbance

Post-development interference

Temporary destruction, then reinstatement

NB This is a general guide only and does not takeantmunt species differences. Medium impacts, itiquéar,
depend on the care with which any mitigation isgiesd and implemented and could range betweenarngHow.

Table 6.1. The scale of main impacts at the site level on bat populations.
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7 Planning mitigation and compensation

7.1 Why mitigate?

This section is intended to assist consultants and developers detaitigation is
required, whilst 8: Mitigation and compensation methods, gives guidarftexco undertake
it.

The aim of the consultant and developer should be to seek to achieve one of the following
outcomes, in decreasing order of preference. Each of these scenarios should be tesigne
satisfy Section 25 of the Habitats Regulations (see 2.2 Exemptions and licensing):

Avoidance of impact; no negative impact on bat populations or existing roosts and hence
bat populations

On-site mitigation; compensation by the improvement of existing roosts or theiprovi

of new roost opportunities within the site or building

Off-site compensation; where on-site mitigation is not possible, the creath@wabosts

of an appropriate type in an appropriate nearby location.

The potential impacts of the development should be considered at the outset, so that, where
possible, plans can be modified in order to achieve the first outcome listed above (i impac
This could entail the use of alternative sites, or the repositioning of struciwaesid

impacts. Note that derogation licences to destroy breeding or restoas glan only be

obtained where there is no satisfactory alternative to that course of #atigpacts can be
avoided completely, the Habitats Regulations are not contravened and no licegoeesire

7.2 Key principles of mitigation

The term ‘mitigation’ is frequently used to refer to all works required to cpmiph the
legislation when developing areas occupied by protected species (indeeduitiebees use
the term mitigation in this broad sense). Strictly speaking, there ardamerds to this
process:

Mitigation - which, in this strict sense, refers to practices which reduermve damage
(e.g. by changing the layout of a scheme, or altering the timing of the work)
Compensation — which refers to works which offset the damage caused by the
development (e.g. by the creation of new roosts).

Both of these elements need to be considered, with the overall aim being to enshezdhat t
will be no detriment to the conservation status of bats. In practice, this meanainag and
preferably enhancing populations affected by development. The following points should be
considered when planning mitigation:

Mitigation should be proportionat&.he level of mitigation required depends on the size and
type of impact, and the importance of the population affected. This is a complensite
species-specific issue, but the following table gives general guidatezevhat the National
Parks and Wildlife Service would consider an appropriate starting point for inigepar
mitigation scheme.
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Low

Conservation
significance

v

High

Roost status

Feeding perches of
common/rarer species

Individual bats of
common species

Small numbers of common
species. Not a maternity site

Feeding perches of Annex Il species

Small numbers of rarer
species. Not a maternity
site

Hibernation sites for small
numbers of common/rarer
species

Maternity sites of
common species

Maternity sites of rarer
species

Significant hibernation sites
for rarer/rarest species or all
species assemblages

Sites meeting SAC
guidelines

Maternity sites of
rarest species

Mitigation/compensation
requirement (depending
on impact)

Flexibility over provision of bat-
boxes, access to new buildings
etc. No conditions about timing
or monitoring

Provision of new roost facilities
where possible. Need not be
exactly like-for-like, but should
be suitable, based on species’
requirements. Minimal timing
constraints or monitoring
requirements

Timing constraints. More or less
like-for-like replacement. Bats
not to be left without a roost and
must be given time to find the
replacement. Monitoring for 2
years preferred.

Timing constraints. Like-for-like
replacement as a minimum. No
destruction of former roost until
replacement completed and usage
demonstrated. Monitoring for at
least 2 years.

Oppose interference with
existing roosts or seek improved
roost provision. Timing
constraints. No destruction of
former roost until replacement
completed and significant usage
demonstrated. Monitoring for as
long as possible.

Figure 21. Guidelines for proportionate mitigation. The definition of common, rare and rarest species
requires regional interpretation.
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Plans should be based on adequate knowle8gend survey, site assessment and impact
assessment is required. The plan should take each predicted impact and addresarhbey i
avoided, lessened and/or compensated for.

Mitigation should aim to address the characteristics picked up by the site assessmment
follows:
Quantitative characteristics: There should be no net loss of roost sites, andvineiae
significant impacts are predicted there will be an expectation that ocatpen will
provide an enhanced resource compared with that to be lost. The reasoning behind this
concept is that the acceptability of newly created roosts by bats is not qibézl{siee
6.2.2 Long-term impacts: Habitat loss).
Qualitative characteristics: the plans should aim to replace like withAgkan extreme
example, it would be unacceptable to replace maternity roosts with hibernason sit
Functional characteristics: compensation should aim to ensure that thedalfatt
population can function as before. This may require attention to the environment around
the roost.

Figure 22.
Riparian and
woodland
habitat
frequented by
bats

Preparing an appropriate replacement site (or sites) may require considerablarioine

effort The success of the scheme will depend to a great extent on this decision. For high
impact schemes, additional land may need to be purchased or buildings constructed, and
hence the costs of compensation can be considerable. Depending on the circunastances,
considerable period of time may be needed to demonstrate the acceptatiiiyei roost

to the bats if this is required by the licence. Although planning permission is neagrahs
no derogation licence is required to build a new replacement roost and developers are
encouraged to construct these, where necessary, well in advance of the main dexelopme
Specialist advice will be required to ensure the design is fit for purpose.

The long-term security of the population should be assié@yation should aim to ensure
that the population will be free from further disturbance, and is subject to adequate
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management, maintenance and monitoring. Any proposals should be confirmed, ideally by
legal agreement or planning obligation, and not left as open-ended options. This ma&y requi
careful attention when the end result is a dwelling-house and is an argument in favour of
providing dedicated facilities.

Mitigation plans will be open to public scrutinfhe National Parks and Wildlife Service will
make plans available to third parties on request wherever possible, because plagtycire
decision-making process for a statutory function (licensing) and becaeserfin of
information legislation requires this. If submitted as part of a planning apiphc they will
also be held on file by Local Planning Authorities and therefore be availalgalitic

viewing.

Mitigation plans should address the impacts of all phases in phased developnubvitual
phases will normally be mitigated for individually, but there should be an ovenalyblizh
takes the impacts for the entire scheme into consideration. Although no liceegeiisd to
construct a new dedicated bat roost, the restoration of an existing roost asanitrgsst be
licensed along with the accompanying disturbance, exclusion or roost destrigstion;
example it is not acceptable to undertake post hoc mitigation via a NationabRdrks
Wildlife Service conservation licence.

Precautionary mitigation, i.e. going ahead with mitigation before a proper survey has been
undertaken, is not normally acceptab@nly in certain limited cases, notably where there is
good evidence to indicate that the site is of very low importance and there willliggoheg
impacts, will it be acceptable to submit mitigation plans based on little or no sy
section 6.4 Poor data situations and ‘last-minute’ discoveries).

Figure 23. Tall
structures such as
wind turbines may act
as obstacles for bats

7.3 Main components of mitigation
Mitigation for bats normally comprises the following elements:
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52

Avoidance of deliberate, killing, injury or disturbance — taking all reasonalple tte
ensure works do not harm individuals by altering working methods or timing to avoid
bats. The seasonal occupation of most roosts provides good opportunities for this
Roost creation, restoration or enhancement — to provide appropriate replacements for
roosts to be lost or damaged

Long-term habitat management and maintenance — to ensure the population stll persi

Post-development population monitoring — to assess the success of the scheme and to
inform management or remedial operations.

Figure 24. Post-
construction
monitoring of bat
boxes to ensure
effectiveness
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8 Mitigation and compensation methods

8.1 Introduction

This section gives advice on the methods commonly used for mitigation and congoensati
paying particular attention to effort and timing. Note that these are not henettiods

which could be used, but they are known to be generally effective in appropriate
circumstances. They should be applicable to the majority of development schemess As si
vary in their individual characteristics, and developments differ in their imphets
information presented is generic rather than prescriptive; consultants akayancase for
different techniques and levels of effort on a site by site basis.

It is the responsibility of the applicant (normally consultant and client) to s\akethat any
proposed mitigation meets other legal requirements. For example, the indgorpofdtat
access points into new or refurbished buildings must comply with planning requiremednts
building regulations. Additional requirements may also be imposed by insuranceamtyar
organisations.

8.2 Avoidance of disturbance, killing and injury

Although mitigation proposals must meet the test of no adverse effect on the favourable
conservation status of populations, the Habitats Regulations are constructed totgistopr
to individuals as well as breeding sites and resting places. This means taatipnscmust

be taken to avoid the deliberate killing or injury of bats which is most unlikely to betfaermi
under the terms of the licence. Disturbance of bats or the destruction of roosts may
permitted under licence, but conditions are likely to apply.

The most common and effective method of avoiding these offences is to carry ootkleg w
an appropriate time of the year. The great majority of roosts are used asoyahy, so there
is usually some period when bats are not present. Although there are differenesnbe
species, maternity sites are generally occupied between May and Bepéerd hibernation
sites between October and March, depending on the weather. An adequate survey and good
understanding of the seasonal activity patterns of the particular species dnwdhreelp in
determining the optimum time to carry out the proposed work. The recommended times
shown in the table below should be modified in the light of site-specific species ititorma
For example, some species, most notably long-eared and lesser horseshoe batsertexd t
in summer sites until well into autumn or even winter, so care may be needed whieig draw
up works timetables where these species are present. The period of worksaxtented if
the way in which the bats use the site is well understood.

Bat usage of site Optimum period for carrying out works
(some variation between species)

Maternity 7' October — T May

Summer (not a proven maternity site) * September —*1May

Hibernation ¥ May — ' October

Mating/swarming i November — T August

Table 8.1 Optimum season for works in different types of roosts.
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Bats are at their most vulnerable in buildings during the summer, when large numpées ma
gathered together and young bats, unable to fly, may be present. Operationsrto know
breeding sites should therefore be timed to avoid the summer months. Very largiéngbui

or renovation projects may take many months to complete and may need to continue through
the summer, which is the favoured season for re-roofing. The best solution in swcis tase
complete and secure the main roosting area before the bats return to bheeds Hat

possible, work should be sufficiently advanced by May or June for returning bats to be
dissuaded from breeding in that site for that year. As part of the mitigatiemadive roosts
appropriate to the species should be provided in a nearby location. Another possible solution
is to divide the roof with a temporary barrier and work on one section at a time. This
procedure has been used successfully on a number of occasions.

Where the same structure is used throughout the year, the optimum time for wadtkgpeEs

is likely to lie outside the main breeding season, to avoid times when non-flyires lmasy

be present, and the main hibernation season, to avoid times when disturbance may impact on
survival or bats may not be sufficiently active to get out of the way. Springudunthia

generally provide the optimum period for such operations.

The presence of scaffolding during the active bat season may hamperesataut this

should be considered during siting especially if also using plastic sheetoessAmoints of
appropriate size may need to be opened in sheeting to allow bats to pass through while the
scaffolding is in place (Reiter & Zahn 2006).

The best times for building or re-roofing operations are spring and autumn. Atitheset

the year the bats will be able to feed on most nights and may be active or torpiditring t

day, depending on weather conditions, but will not have begun giving birth. Active bats will
usually keep out of the way of any operations, but torpid bats may need to be gently moved to
a safe place, preferably without causing them to fly out in daylight. Wherevéblpotse

objective should be to persuade bats to move of their own accord and they should be
physically moved only as a last resort. Repeated disturbance to bats denvigtdr can

seriously deplete their food reserves, but, unless significant numbers of bats anddbew
hibernating in a building, there is no advantage in requesting a deferment of schnextidked

Figure 25. Re-
roofing
operations may
require timing
restrictions
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If there are overriding reasons for carrying out works during a sensitivel plr example in
roosts that are used throughout the year, it will be necessary to structure aiime timoeks so
as to ensure that the bats always have some undisturbed and secure areay.imbh@vaa
the installation of temporary partitions and adopting working practices thahis@i
disturbance to sensitive areas.

In many cases it is not easy to determine if a building is used for hibernatiept ex
occasionally in the case of lesser horseshoe and long-eared bats in cellagsbathare
known to be present, significant disturbance during the winter must be avoided and work
should be delayed until after hibernation if possible.

Works on other sorts of bat roosts, such as trees, should follow the same strategyg ¢ tryi
avoid works at a time of year when bats are most likely to be present.

Further guidance on the timing of works and the action to be taken if bats are diddever
given in the Bat Workers’ Manual (Mitchell-Jones & McLeish, 1999).

8.2.1 Remedial timber treatment

Repair and restoration of old or derelict buildings often requires remedial tireagnént
against infestations of wood-boring insects. Although most treatment chemicails now
general use are safe once dry, the application of products must be avoided when bats ar
present. In most cases, this is a matter of timing the work so as to avoid the snomties,

but there may be occasions where small numbers of bats must be persuaded to move awa
The Bat Worker’'s Manual gives further details of the remedial timbaintent process and

the precautions to be taken.

8.3 Avoiding damage to existing roosts

Avoiding damage to existing roosts is the preferred option in all cases. If, in thdtantis
opinion, measurable disturbance to bats can also be avoided this would mean that &licence
not required as no offence is being committed. If this appears to the consuliarthe case,

then a method statement detailing the work to be carried out and any working practice
precautions necessary to avoid breaking the law should be provided to the client. The
existence of this method statement helps to establish a defence agairtsitjonmo$er

intentional or deliberate disturbance of bats or damage to roosts. In such cksmddibe

noted that the failure of the client, or anyone working under the client’sidiretd follow

the method statement may result in a breach of the law and leave the cliértrsiopen to
prosecution.

8.4 Incorporating existing roosts into refurbished buildings

Projects such as the refurbishment of derelict or semi-derelict buildingscdrarersions,
alterations to non-domestic premises, including churches, or other struceodsyusats can
all provide opportunities to incorporate existing roosts into the final structureoptns is
generally to be preferred to the destruction of an existing roost and the provisinevef a
roost in compensation, though there may be physical constraints which militatst aigigi
course of action.
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Apart from the timing of the works (see 8.2), the two most critical issues maimang a
roost in-situ are the size and suitability of the final roost and the disposition aittarces
and flight paths, including the location of any exterior lighting or vegetation.

8.4.1 Roost size

The size of roost required depends on the species, as some require voids sufacgmntty |
fly into whereas others are more likely to roost in crevices and use diretbeateess. In
addition, lesser horseshoe bats require light-sampling areas where thigyicamd out
before finally emerging. The table gives an indication of roost prefeseticmigh there is a
great deal of variation; the objective should be to maintain the roost size as clese to t

original as possible.

Species

Summer/maternity roosts

Hibernation sites

Lesser horseshoe bat

Rhinolophus hipposideros

Horseshoe bats require large roost ar
with flight access into them, where the
hang free. Normally require associate
sheltered light-sampling areas.

eddost dependent on underground sit
2yMay use cellars or other areas with
dappropriate temperature and humidi

ty

Brandt's bat
Myotis brandtii

Crevice dweller, but may enter roof
voids and fly around

Found hibernating underground,
though most individuals probably
elsewhere

Daubenton’s bat
Myotis daubentonii

Hole dweller. May enter roof voids an
roost at apex. Relatively rare in house
but may use castles, tunnels etc.

d Found hibernating underground,
sthough many individuals probably
elsewhere

Whiskered bat
Myotis mystacinus

Crevice dweller, but may enter roof
voids and fly around

Found hibernating underground,
though most individuals probably
elsewhere

Natterer’'s bat
Myotis nattereri

Crevice/hole dweller; may require
light-sampling areas. Frequent in
crevices in timbers in old barns.

Found hibernating underground,
though most individuals probably
elsewhere

Nathusius’ pipistrelle
Pipistrellus nathusii

Crevice dweller.

Rarely recorded. In buildings? In
quite exposed places

Common pipistrelle
Pipistrellus pipistrellus

Soprano pipistrelle
Pipistrellus pygmaeus

Crevice dweller, but sometimes enter
roof voids. Does not normally require
light-sampling areas

5 Hibernates in a variety of places,
which may be quite exposed.
Frequently in cavities in buildings,
rarely underground

Leisler's bat
Nyctalus leisleri

Crevice/hole dweller. Sometimes in
buildings, but unlikely to fly inside.

Little known; probably tree cavities,
occasionally underground

Brown long-eared bat
Plecotus auritus

Hole dwellers. Readily fly within roof
voids. Often in crevices by day,
although sometimes in the open.

Found in tree holes, roofs and
underground.

Table 8.2 Species-specific roost types.

For species that fly within roof voids, notably lesser horseshoe and brown long-dareid ba
is essential that a sufficiently large space, unobstructed by construdnooeis, is available
for the bats to fly in. Based on a sample of known roosts, it is unlikely that a void height
(floor to ridge board) of less than 2 m will provide sufficient volume or that an apgthler
width of less than 4 m will provide sufficient area. An ideal roof void would have an apex
height in excess of 2.8 m and a length and width of 5 m or more. These species arly general
found in older roofs of traditional construction giving a large uncluttered void, so typical
trussed rafter construction must not be used. Suitable construction methods arengurlin a
rafter (‘cut and pitch’) with ceiling ties or possibly attic trusses, tviie designed to give a
roof void large enough to be used as a room.
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Some recent studies on Natterer’s bats in barns due for conversion have itlissirageof
the difficulties of maintaining appropriate roosts. In these cases, batsosstieg in mortise
joints, which presumably mimic tree cavities, and using the void of the barn as a light
sampling area. In several cases, the bats abandoned the site after convetsabty pr
because insufficient ‘indoor’ flight opportunities remained. Full details and meemaiations
can be found in Briggs (2002).

8.4.2 Roost entrances

Lesser horseshoe bats generally prefer entrances they can flyhtligeeghe Bat Workers’
Manual, Chapter 11 for details and designs), but other species will generallyallee boles
or slits to crawl through. Wherever possible, it is preferable to maintain ergrariteir
original position so the bats will have no difficulty finding them. External lightsuch as
security lights or road or path lighting, close to roost entrances must be avaidiednay be
necessary to make arrangement to prevent the later erection of exgéivag through the
use of restrictive covenants.

Figure 26.
Roost
entrance for
brown long-
eared bats
but also
large
enough for
lesser
horseshoe
bats

8.5 Incorporating new roosts into buildings

The extent to which new roosts can easily be incorporated into new or refurbishedybuildin

depends on the species of bat and the type of building. For those species that re@dre a lar

roof void to fly in, principally lesser horseshoe and long-eared bats, carefuloattenist be

paid to the design in order to provide a suitable roof void. See Section 8.4 for guidance on
roost size and construction and note that trussed rafter construction should be avoided (unless

specified so as to leave a large roof void). For species that typically roosvices, roosting
opportunities can be provided in a variety of ways including:
- access to soffit boxes and eaves via a small gap (15-20 mm) between soffitland wal

timber cladding mounted on 20-30 mm counter battens with bat access at the bottom or

sides

access to roof voids via bat bricks, gaps in masonry, soffit gaps, raised leatyftas
purpose-built bat entrances

access to roof voids over the top of a cavity wall by appropriately constructed gaps.
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As well as suitable access points, bats also need suitable roosting sites | jaricde
temperature regime.

Most species of bats appear to prefer roosting on timber rather than brick, stone or othe
similar materials, so the provision of rough timber surfaces may be helpfsimBgtalso

roost by clinging on to roof lining materials, especially around the roof agktra or more

down the slope. Some types of modern plastic roof linings are too smooth for bats to cling
and should be avoided where possible. If their use is essential, rough timber planks should be
placed along the ridge beam to provide roosting opportunities.

For maternity roosts, bats appear to prefer maximum daytime temperdtbetee@en 30°

and 50°C, so it is important that the roof receives full sunlight for a large partadyh&his

can be assisted if the roof has two ridges at right angles, oriented to caputight

throughout the day. As an alternative, a combination of baffles and electricshezatdye

used to produce pockets of warm air at the apex of the roof. This technique has been used
successfully with horseshoe bats and would probably be suitable for other speaéds as

Where space permits; large ‘bat-boxes’ can be built into existing roofs. ggnsagh has the
advantage of providing some segregation between the bats and the human occupants of the
building. Detailed guidance is given in tBeottish National HeritagpublicationThe Design

and Construction of Bat Boxes in Houses.

One problem with providing roosts in buildings intended as dwellings may be accegptabili

the future inhabitants and for this reason planners and developers are often reldapt

this solution. There is much to be said for providing a dedicated bat roost as these problems of
acceptability can be greatly reduced.

8.6 Providing new roosts

8.6.1 Bat boxes

Where roosts of low conservation significance (see 7.2) are to be lost to developient, ba
boxes may provide an appropriate form of mitigation, either alone or, preferably, in
combination with the provision of new roosts in buildings. In such cases, the type of bat box
provided should be appropriate to the species. Bat boxes are generally inappropriate
substitutes for significant roosts in buildings and do not constitute ‘like for Bgtacement.

Species Summer/ | Summer/non | Hibernation* Notes
maternity | breeding
Rhinolophus hipposideros N/A N/A N/A Horseshoe bats cannot use
bat boxes
Myotis brandtii H H
Myotis daubentonii H H
Myotis mystacinus H H
Myotis nattereri H ?
Pipistrellus nathusii H H
Pipistrellus pipistrellus C C/H C H are rarely used as maternity
Pipistrellus pygmaeus C C/H C roosts.
Nyctalus leisleri H H H?
Plecotus auritus H H Maternity roosts
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Key

* Large well-insulated hibernation boxes may be ensuccessful

N/A -not applicable; bat boxes should not be ader®d as replacement roosts
H — tree hollow-type box, providing a void in whibhts can cluster

C — tree crevice-type box, with 25-35mm crevices

? — few data on which to base an assessment

Table 8.3 The types of bat box used by different species.

At present, there are few data about the conservation value of large creedmtyboxes
intended for use as maternity roosts, such as the ‘bat houses’ developed in the W8A& (Tut
Hensley, 1993), so these cannot yet be considered adequate replacements t@rgignifi
maternity roosts of any species. However, including boxes like these in aimtigetieme
may generate useful information about their value as replacement roosts.

In an attempt to provide
temperature conditions similar to
those in roof spaces, recent research
in Scotland has concentrated on
developing a heated bat house
suitable for maternity colonies of
crevice-seeking bats, particularly
pipistrelles. It is based on the
American design, modified to
include a heating system. Simple
coil heaters are situated in side
chambers, which also house a
control circuit, and the house is
mounted either on the outer wall of
Figure 27. Heated bat boxes under trial the building from which bats have

to be excluded, or on a pole. Power

for the heating system is via a power pack from the mains for the wall-mountezh\eandi

by solar power in the pole-mounted one. The roosting crevices are maintaineithiat@m

temperature of 27-28. Field trials are ongoing.

Woodcrete (cement and sawdust) bat boxes, such as those manufactured by Schwegler
(available from Alana Ecology at www.alanaecology.com) appear to basitds successful

as wooden boxes in attracting bats and have the advantage of being far moreaahat s
needing less maintenance. They should be considered wherever standard size&boxes ar
being specified. A mixture of bat box types, perhaps 3 per tree should be specified fiar cater
seasonal and species requirements.

8.6.2 Bat houses or ‘bat barns’

Where a careful appraisal of the options indicate it is not feasible to maintais irossu,
purpose built bat houses or bat barns may be considered as an alternative. In view of the
limited experience of the use of this compensation technique, it is essentiaéthiaks of
non-adoption by bats are minimised through careful design and site selection. One option
might be to translocate an entire roof, or part of a roof, as this may have a gooel cha
success. Monitoring of success is built into the method statement and is imporéaiselaec
contributes to our understanding of the factors that determine success or failure
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The following design principles need to be considered when developing a proposasitor ex
roost conservation.

The replacement roost should normally be situated as close as possible to tleeb®ost t

lost and match it closely in terms of size, height and aspect. However, indicatdhst

a replacement roost with a footprint of less than about 5 m x 4 m and a total height of less
than 5 m seems unlikely to be successful.

The location of the replacement roost should be chosen to maximise the chances of the
bats finding and adopting it. Ideally, it should be close to existing flightlinesareddn
entrance close to appropriate habitat. Many bat species prefer to fly ireaskstraight

into vegetation, so external lighting on the site should be avoided.

The roosting areas should be designed to take account of the requirements of tee specie
concerned. For example, crevice-dwelling species should be provided with suitable
crevices of an appropriate width whereas species which fly within roof voidseequi

large unobstructed void with a floor to apex height of at least 2 m, preferably more. The
roosting areas should match those to be lost as closely as possible.

The building should be designed so as to provide a suitable thermal regime. For ynaternit
sites, this is likely to require a fairly steeply pitched roof (42° is optimurti) evie pitch

facing south, so as to achieve high temperatures (up to 50°C maximum) in summer but
with a choice of roosting temperatures. Dark-coloured roof coverings, suchlas blac
slates, will help to produce high temperatures. In certain cases, drtiéaiasources may
need to be considered. Hibernation sites should be sufficiently large to achiese stabl
winter temperatures of 0-6°C for Vespertilionid bats and 6-10°C for Rhinolophids and
need to be sufficiently large for bats to fly and turn comfortably.

Opportunities should be taken to provide a variety of roosting opportunities and thermal
regimes so as to maximise the value of the building to bats. For example, buildirgs ca
designed with an upper part suitable for use as a maternity site and a lovseiitphle

for hibernation.

Figure 28.
Purposely
renovated
old
schoolhouse
for lesser
horseshoe
bats on
Ennis
bypass road
route, Co.
Clare
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Consideration should be given to making the building as resistant to damage by rrandalis
as possible. Doors can be reinforced and sited some way above ground level to make it
difficult to attack them; rainwater goods can be carried internally;nflalbbe materials

that can be reached from ground level should be avoided. Planting thorny shrubs around
the building may help to discourage trespass by making access difficult.

Consideration should be given to installing remote monitoring systems tcatacilit
detailed follow-up monitoring with minimal disturbance.

Arrangements must be in place for securing the long term integrity amdtyge¢ the
replacement roost. This may require planning agreements or the transfer cétopoé
the building to a suitable organisation such as the Vincent Wildlife Trust.

In developing proposals for replacement bat roosts, due regard must be paid to any
planning requirements. If planning permission is needed, this may take time t@acqui

and conditions may be imposed by the planning authority. Such requirements need to be
clarified and any planning issues resolved before a replacement roost can begaspos
part of a mitigation proposal. In addition, replacement roosts, depending on their position
and construction, may be subject to the requirements of the Building Regulations. Again,
any such requirements should be clarified before a licence application is made

Figure 29.
Roof apex of
bat house
showing two
thermo-
statically
controlled
infra-red
heaters and
remote
controlled
CCTV
monitoring
system
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Building replacement roosts

Lesser horseshoe bats

Lesser horseshoe bats are almost always founadgigavhere they can fly directly to their roostiagation
without landing. They tend to be found in largefspdypically 3-4m high (or more) although the rebiats
take through the buildings to the roosting sites) lbe very small. Lesser horseshoe bats oftemn tiyd
spaces between rafters and ceilings and ceilingdlaors (e.g. 280 x100mm). The larger clusterbatb are
found at locations which have a variety of roostogditions, either in the same building or in elos
proximity. Most important are warm conditions aarid in roofs or around boilers or hot water tankd a
cold roosts such as a cellar, icehouse, mine @&.cav

Mitigation should aim to provide cold and warm citiaehs in one structure so the bats do not nedlyto
outside when changing roosts. Especially for lekseseshoes, there is a rough relationship between
overall volume of roost with the number of bats ethtan live there. The aim should be to createast|
400n7 of mostly unobstructed flying area on two or prabdy three levels (including a cellar which can be
partly above ground but well insulated).

Roof structure

Roofs should be constructed traditionally withdge board but not with trusses. Roofing felt shdadd
traditional bitumastic and hessian which allowsshiathang from almost any point. Plastic membranes
mostly unsuitable because bats have difficulty angp, so wind-break netting stretched beneath the
membrane would be necessary. Assuming the insmfehmght is at least 2.5m, then internal partitgnof
the apex allows a variety of secluded spaces wdmed. Use a 50mm thick insulation board (mapggy,
with a rough surface to facilitate bats landingefl to rafters and hanging down about one metiesd@ can
be installed at about two metre intervals, pertisjesin a roof.

Bat entrance

Lesser horseshoe bats prefer an open entrangeitadithe structure. This can best be providedhen
sheltered side of the building with trees and stmutly two or three metres away. Coppiced specebeast
as management can include regular coppicing, pimyid suitable vegetative structure near the gidi
without allowing large trees to grow which couldgaten the building. The coppice should not groghér
than the apex height of the building.

Entrances should be about 600mm wide and 300 - ADbigh. If entry by vandals is likely to be a preiul
then one or two horizontal bars may be neededtdmend bottom of the entrance should be slopechdow
outwards with a canopy above and waterproofingéf@mple lead lining similar to roof valleys) beltav
prevent ingress of rain and snow. The entranceldhmupositioned about 400mm above the loft floatr fot
so high that hot air which gathers at the apegssto the outside.

Lofts need to have quality flooring so that moritgrand roost adjustments are simplified. A gafhafloor,
best positioned near the entrance but to one witiggllow bats to fly down into the ground floopace. The
opening should be about one metre square andgéissary, have a single rail around the edge fetysafhe
same hole could be the access route used for mimigitavith a fixed timber (quieter than metal) laddn
place on one side.

Cold place - cellar

A fully below-ground space is best, measuring asiel x 4m x 2m high, but ground conditions inatgd
possible flooding may make this impractical. Thefrcan be made of stressed concrete beams e.q Biso
beams, or other flooring such as pre-stressed etmbeams with concrete block infill. A castsitufloor is
possible. At least 200mm of good quality insulatdfiould be used above so the cellar becomes ayxl sta
cool. Roosting places should be placed near comignaetting or other facilities for roosting. Té¢eesites
can be about 600 x 600mm and 300mm deep walldaw dhats to fly up into them and achieve seclusim.
access should be provided for monitoring with fixadder.

Places where horseshoes become torpid genergliyreerelative humidity to be over 90%, so a meains
producing this humidity should be provided. Thigihtiinclude a 30mm thick layer of coarse sand sprea
over the floor with a means of wetting it periodigalf the ground slopes it may be possible to natural
ground water to seep in one side with a sump kpttint the excess. Omitting any damp-proofing irobel

62 Bat Mitigation Guidelines for Ireland



Mitigation and compensation methods

ground areas will also assist in raising the hutyidi

If a below-ground cellar is not practical it is pie to create a similar space by building a chemulith at
least 600mm thick insulated walls and 800mm of lmtsen above. This can be constructed using insdlat
concrete blocks (hollows filled with expanded ptjysne) dry laid to 1.72m high (8 blocks) with the
roosting chamber being one block higher (1.935tm% best to have some cool/heat trapping arrangeme
the entrance passage to ensure the internal tetapedoes not change too quickly. The entranceldhou
have an insulated drop down half door droppingoeére from the top, then two metres further in aiba
rising from the floor for one metre. These barrigaia be slotted or hinged to allow easy, quiet sxfer
monitoring. The barriers should be about 300mmkthied constructed of quality insulation material.

Ground floor roosting sites

As far as possible, maintain a large free flyingcs Lesser horseshoe bats like to roost in maaoep)
spending short or long periods at the various Sitéiad break netting from garden centres (blackimgiwith
holes 5x8mm and intervening plastic 2-3mm thiclkiflesal for providing roosting opportunities. Fireatting
must not be used because bats’ claws can becogedan the mesh and it does not last long. Wirehkr
netting has survived over 20 years without sigaificdeterioration. Provide at least ten roostitgsdbetween|
ceiling joists, each about 300x300mm placed in em@and a scatter of other places.

Vespertilionid bats

These are to varying extents all crevice dwelldisvever, many of them fly around inside roosts pgnang
and having social interactions, while others fly dinectly from their crevice roosts. Pipistrellgdl species)
and Leisler’s rarely fly in roosts but brown longred, Daubenton’s, Natterer’s, whiskered and Braradit
do so. Most summer clusters and individuals ofargmecies are found in warm sites, usually berreatfs,
but also around or above hot water tanks, pipd®ibers. Re-surveys of abandoned properties shdaes
declined in number or left completely once the imgglhad been turned off, illustrating that bate ldven
minimal heating which percolates into insulatedf saces.

Walls

Walls can be faced with any type of brick or blolat if hanging tiles or weather boarding is nob&
installed, then the face should be rough to fat#itanding by bats before they crawl into the todslls
should be of standard hollow construction as tla@eas are used as roosts by most species. Phé ivier
walls on the north, cool side of the building, slioloe thickened with an additional 220mm thick bl
block wall spaced 30mm away from the normal inner wallefe will need to be various small gaps leadinfy
into the wall through the mortar lines to allows#d crawl into crevices. During construction, tenlbattens
measuring 15 x 50mm should be inserted betweerk&ldoth horizontal and vertical mortar lines amelse
battens can be withdrawn a few hours after laytregitiocks to create access crevices into the hsllow

Roof structure

Bats tend to search for roost entrances aroundpbgres of gable ends. This is where most roosierds
are found. The aim is to provide a number of gafissally four for each roost) to give adequate
opportunities for bats to adopt their preferredeaspAlso, by having gable ends there is the coievee of
installing roosting space behind hanging tiles eather boarding, both being favoured roosting $ttes
several crevice dwelling species.

Within the roof there should be unobstructed flyspgce with a floor and hole leading to the groflmak.
The roof can be constructed similarly to the hdmsestype with minor modifications to accommodate th
crevice roosting habits. Roofing felt should belitianal bitumastic and hessian. The top slatelidéen
needs to be placed 20mm from the ridge board. Atiativo metre intervals along the ridge the rodif fe
should have 30 x 100mm slots cut out beside thgeritbards to allow bats access to the ridge tilbeie
most loft dwelling bats prefer to roost). When thige tiles are laid it is important to ensure $ipace within
the ridge tiles remains unfilled with mortar andttthere are lengths of tile which remain unobsedicSome
blockages in the ridge are needed to prevent tirdugughts. In addition it is useful to have a famall torn
holes through the felt at several levels from ajoexalf way down the roof slope to allow bats itiie space
between tile and felt (40 x 60mm holes torn ondlsigles and one end allowed to hang down).

Roofs often have double beams or rafters with sgeglks between which provide crevices preferredaty.b
Features such as these are most easily installdtelyat consultant after the roof has been coctsiuOne
metre lengths of rafter can be added alongsidedthietimbers spaced 20-25mm away with half bridgeer
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to create a long enclosed cavity. It is always twatosing one end completely and always the uppeiife
the roost is adjacent to a rafter. If timbers camdrovered from the structure being replaced,shise ideal
time to introduce them.

The gable ends should have an overhanging styteswsifits to give bats a sheltered approach to the
entrance. When the roof felt is being placed okerend of the wall it should be supported by tletesto
ensure it does not fall by fatigue onto the brickkyahus blocking the route bats gain access tadbé
space. The work will need inspecting by the basattant before tiles are fixed.

Roosts on walls

A variety of crevices can be provided on the watlall heights from close to the floor (about 400w@nove)
to close to the ceiling. Indeed, some of the cgijaists can have additional lengths added, witihavagaps,
similar to that described for the roof. Narrow ‘leskconstructed of rough soft wood measuring 30Giesp
and 450 - 600mm long with a narrow space about 3@vita can be attached to the walls. The top aneksig
should be closed and, for longer boxes, some dbéise. Such sites are used for hibernation by wsirio
species.

Ground floors

It is desirable to achieve higher humidity in thieund floor especially in winter if bats are to éibate. The
choice of floor is dependent upon the prevailingumd conditions of the site. In wet areas on dlapay be
necessary to have the usual hard core, blindedsaith, topped with a concrete screed with a dawpf pr
membrane. Such buildings are inevitably dry intbynén well-drained sites, a soil or sand covefiedr

may be sufficient and this will have a higher huityidit is important to be aware that moisture levie
timber must not be allowed to rise above 20% orcootid become a probler@enerally, most timber used i
buildings will at least have some surface treatnemtrevent surface moulds but also, roof timbeusdh be
treated with proprietary treatments against rathsas CCA or 'Tanalisati6h Before using treated wood in
roof where bats are expected to roost the woodlghmuplaced on the ground in the open and vigdyous
brushed with a stiff yard broom. The purpose isstbove thdoose deposits of copper, chrome and arseni
salts which remain on the surface and which arsqmuius if ingested while a bat is grooming.

Entrances

Access can be both through crevice routes oveswaldl into the roof space as well as directly thhoa hole
in the wall, similar to that provided for horsesbo hanging tiles and weather boarding are predjgmall
spaces should be created through the wall behanddtierings to give alternative routes into thetyeand
building. Waney edge boarding usually warps thuwiding access crevices to the battening attaot ¢kt
wall.

Access for monitoring
A standard lockable door should be provided. Ifélie a risk of vandalism, it can be faced withvgaised
steel sheeting.

All species

Heating

Although the provision of heating is not essenitadeems to increase the probability of bats mguo the
new roost. Thermostatically controlled systemstiaeemost efficient and these should be focusseddas
most suitable for nurseries i.e. a south-facindg epex. The advantage for bats is that they carimmas
their energy budgets from food intake without nagdb expend energy keeping warm. However, whed fglo
is difficult to find the bats quickly return to tlw®ol roosts and become torpid.

Electric heating can present a potential fire riskfault develops, so there must be a fail-sgfdesn of
controlling temperature. The preferred alternataeseither to use a remote heating system withogpiate
heat transfer arrangement such as hot water fediyection from the ground floor, or by using agpees
heating installation with solar panels on the lopart of the southerly facing roof and partiallgutated
water reservoir hung in the upper part of the rddis set up also works by convection and shoutd ru
without maintenance for at least 40 years.
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Seeding the roost with droppings recovered from theoost being replaced
Droppings and any other materials impregnated adgtburs from the existing roost can be added to the
completed building as these may encourage rapihigation. It is best to place these to one sidb@foof
in a line on polythene sheet, away from where aenfer is likely to walk and clear of the apex veherost
roosting will occur and new droppings should bedpiced.
Robert E. Stebbing
The Robert Stebbings Consultangy

8.7 Post-development site maintenance and population maoring

8.7.1 Site maintenance

If the deployment of bat boxes or the construction of roosts forms part of a rartigati
proposal, consideration should be given to the lifespan of the proposed roosts and the
maintenance requirement during this lifespan. Wherever possible, mainteequicements
should be minimised through careful design and any outstanding requirements should be
addressed through appropriate planning agreements or similar mechanisms.

For bat boxes, a design life, including essential maintenance, of about 10 years would be
appropriate, as this would be comparable with the lifespan of the tree roosts thatdsat
mimic. This lifespan can be achieved with good quality wooden boxes and exceeded by
woodcrete bat boxes or other types of construction that ensure any softwoodse&tegrot
from the weather and attack by squirrels.

For buildings, or parts of buildings, intended as replacement roosts, a desigratifeast 50

years and preferably 100 years should be aimed for. Although this is shorter theesgaali

of many houses, it is more appropriate to the simplified construction methods ukat for
houses. For example, it may be preferable to build bat houses without damp-proof membrane
in order to provide a high humidity level in parts of the structure.

If sites used by bats require maintenance, remember that any disturbbate afalterations
to roosts may need to be carried out under licence. If the derogation licence hed, expi
personnel may require a further NPWS licence in order to carry out any workg. lega

8.7.2 Population and usage monitoring

A monitoring plan should be put in place to assess whether the bat population has responded
favourably to the mitigation, and to inform ongoing roost management. If consistéatiset

are used pre- and post-development, it will be easier to compare trends. Tlo¢ level
monitoring required depends on the population assessment and the impact of development.
For some small schemes, no monitoring is required, while for developments whicksulill r

in significant impacts, a considerable monitoring commitment is required. Fgves

guidance on the minimum requirements, though developers and consultants are urged to
arrange for longer monitoring periods for important or novel mitigation schesrtaese can

then inform future mitigation projects. The contribution of such case studies to pobkcati
such as this mitigation manual is welcomed.
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Monitoring may be incorporated into (and used to inform the implementation of) the
management and maintenance plan. It should clearly outline who is responsible for
undertaking the monitoring, when and by what methods. The results should be sent to the
National Parks and Wildlife Service through licence returns. The NPWS alsomes the
submission of post-licence monitoring data. These should be sent to the Licensimg &ec

7 Ely Place, Dublin 2. It would be helpful if the original derogation licenaeate could be
included.
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9 Model examples

9.1 Introduction

These examples are given to illustrate the main aspects of mitigation psojtdsaexpected
that actual mitigation plans will provide considerably more detail than is tie@ee. These
examples show a range of commonly encountered situations, varying from low impact
through to total site loss. None of the examples relates to large impacts arf sagsnal
importance, as such cases are likely to be so site specific that it migigiéading to
provide very general guidance here.

Each example shows to varying degrees an outline of the site and key survegtiofgrm
predicted impacts, and finally the mitigation required. This approach distifsaime
information expected in mitigation plans, for which consultants and developers are
recommended to follow the structure given in the next section (see 10. Presetigjagom
plans).

As well as the examples presented here, readers are also referred $qB@f) for further
examples of mitigation, both successful and unsuccessful. A CD produced by the UK
National Trust (Appleton, 2003) gives details of case studies at 10 National Trositi@s.
The studies cover a wide range of situations, with varying outcomes for the bats

9.2 Case Study 1: Building roost restoration 1

Location Thatched cottage, Affick, Co. Clare
Species involved Lesser horseshoe bat

Type of work Building restoration

Possible impacts Disturbance, roost loss

Type of roost Maternity

Size of colonybefore works 50 - 100

Size of colonyafter works c 100

9.2.1 Background

The roost was discovered in this one-storey derelict cottage and shed (Figuri 9aiyl)

1998 during a summer survey of buildings for the lesser horseshoe bat undertakenfon behal
of The Vincent Wildlife Trust. The bats accessed the structure through open dooraialyd m
roosted beneath the underside of the thatch that was overlain with corrugated irogsheeti
There was a partial ceiling in place.

9.2.2 Description of works

Complete renovation of the cottage, new thatch roof installed, with a naturabsiaéth
felt fitted to the adjoining shed. A ceiling was also put in place in the shed, whsch wa
converted into a series of bedrooms, with a partition to section off the water tankbdrom
bat roosting section.
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Figure 9.2.1 Affick cottage and shed before renovation

9.2.3 Timing of works

The old roof was removed when the bats had vacated the buildings for the winter hitegas t
years before a new roof was in place on the shed section but, within days of thiadelt be
fitted to the roof in preparation for slating, a small number of lesser horseshaetbened.

9.2.4 Protection of access point and existing roost site
A small opening, of about 300 mm in size, was left in the gable wall as an access psint. Thi
opens directly into the previous roosting area.

9.2.5 Post-construction monitoring
Roost numbers have stabilised at ¢ 100.

Figure 9.2.2 Affick cottage after renovation
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9.3 Case Study 2: Building roost restoration 2

Location Derelict cottage, Blackwater Bridge, Co.
Kerry

Species involved Lesser horseshoe bat

Type of work Building restoration

Possible impacts Disturbance, roost loss

Type of roost Maternity

Size of colonybefore works 75 -100

Size of colonyafter works 200+

9.3.1 Background

A maternity roost of c. 100 lesser horseshoe bats was discovered in a deregiet @ogare
9.3.1) in Co. Kerry in 1988. Enhancements to the roost were made in 1992/93 and in the
intervening years to encourage its further use by the bats.

9.3.2 Description of works

In 1992/93 the original roof of corrugated iron was replaced and underlined with maieral f
Secure doors with bat access were fitted. In the winter of 2005/06, a ceiSyevéded
beneath the bat roosting area and light baffles were fitted to further darkecdks point

and reduce drafts.

Figure 9.3.1 Blackwater Bridge lesser horseshoe roost after new rottteds
9.3.3 Timing of works

The main renovation was undertaken during the winter of 1992/93 when the bats were absent.
Further work was undertaken during the winter of 2005/06.
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9.3.4 Post-construction monitoring

The original roost had a count of 77 bats in 1988, which was raised to 150+ in the summer of
1993 after renovation. Numbers stabilised around 150 until the fitting of a ceiling and light
baffles in 2005/06 after which the colony increased to 200+ in the summer of 2006.

9.4 Case Study 3: Church roost restoration and repair

Location Kylemore Gothic Church, Letterfrack, Co. Galway

Species involved Natterer’s, brown long-eared and pipistrelle bats

Type of work Replacement of roofing lead and internal flooring
timbers, underground heating installed

Possible impacts Disturbance, roost loss

Type of roost Maternityroost

Size of colony before works Natterer’s bat: c150, others unknown

Size of colony after works Bat colony retained but no recent counts

9.4.1 Background

The neo-gothic church (Figure 9.4.1) in the grounds of Kylemore Abbey was built in 1870,
along the lines of a miniature cathedral. Erosion caused by exposure to ragdrgssérious
damage to the interior of the building and a major restoration project was begun in 1992. A
conservation architectural company oversaw the project. A number of megéreggbeld on

site between the architect, a wildlife ranger and the Vincent WildiiistTand guidelines

were given primarily on the timing of major work on the roof and on the importance of
always keeping a section of the roof available and free from disturbaribe floats.

9.4.2 Description of works

Works included: complete replacement of lead on the roof and capping stones. Replacement
of rotten timbers in floor of main church and tower, minor works to the iron roof trusses,
chemical cleaning of fungal/bacterial growth on the marble columns on the intetiof the

stone work on the outside, under floor heating system installed, repairs to stagsed gla
windows in-situ.

Figure 9.4.1 Kylemore
Gothic Church
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9.4.3 Timing of works

Sections of the roof were opened up completely to enable timbers and lead to bé.replace
This had begun in the summer of 1992 before the presence of the bats was noted. Following
meetings on site with the NPWS, this work was stopped and the roof boarded up again until
the end of the breeding season. However, the bats did not use the roof for breeding the
following year, as other works were still ongoing but returned thereafter.

9.4.4 Protection of access points and existing roost site
The contractors were advised to leave gaps between the roof beams and the ball to al
access into the church wall.
The contractors were advised to strip the roof carefully.

Guidance on the use of insecticides and fungicides was provided to the archadetitavith
a list of products that are suitable for buildings with bat roosts.

9.4.5 Post construction monitoring

The church was reopened by President Mary Robinson in April 1995. The bat colony did
return but numbers are currently unknown.

9.5 Case study 4: Replacement bat roost 1 — bat boxes

Location Cahir, Co. Tipperary

Species Daubenton’s bat

Type of work Construction of new road

Possible impact Roost loss through building demolition
Type of roost Satellite

Size of colony before works 10

Size of colony after works To be determined next season

9.5.1 Background

The realignment of the existing N8 between Mitchelstown to Cashel road ethere
demolition of a farm building (Figure 9.5.1) used by male Daubenton’s bats near Cahir.
Because complete demolition of the building was required, the only possible mitigeais
the erection of alternative roosting sites.

9.5.2 Description of works

Two ‘Schwegler’ woodcrete bat boxes (Figure 9.5.3) were erected on treesnadijaihe site
one month prior to works commencing. The farm building was carefully dismantled durin
the winter months. One side of the roof being manually removed on the first day arftethe ot
side was left for 24 hours before removal to encourage any bats in the strddaneet
However, ten roosting Daubenton’s bats were discovered under a ridge tile dutksg wor
These were retained in a wooden box (Figure 9.5.2) until dusk and released on site.
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Figure 9.5.1
Demolition of farm
building.
[

Figure 9.5.2 Ten male

Daubenton’s bats in

wooden box.

Figure 9.5.3

Woodcrete bat boxes
erected as alternative
roosting sites on
nearby trees.

9.5.3 Post-project monitoring
The bat boxes will be monitored on an on-going basis over the first five years.
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9.6 Case study 5: Replacement bat roost 2 — purpose kubuilding

Location Ruined mansion, Dunboy, Co. Cork

Species Lesser horseshoe bat

Type of work Construction of new hotel

Possible impact Roost loss through restoration of mansion

Type of roost Maternity

Size of colony before works 70+

Size of colony after works First bat investigated new roosting site in
August 2006, colony size be determined next
season

9.6.1 Background

Renovation of a derelict mansion (Figure 9.6.1) used as a maternity roost bj¢gssshoe

bats was required to develop the site into a six-star exclusive hotel complexeasssub-
optimum for bats due to the deteriorating state of the ruin and the bats were ogcgvgral
chimneys. Refurbishment of the building presented an opportunity to design a purpose-built
roost site providing suitable conditions for the long-term retention of the colony.

9.6.2 Description of work

In order to maximise the probability of the bats moving into the new building a site was
chosen close to the original and near to woodland. The new bat house (Figure 9.6.2) was
based on a design from the Vincent Wildlife Trust and was erected over a two mondh peri

An L-shaped design was chosen to provide the widest range of environmentabosnditie
building is 6 m x 9 m with gable height of 5 m (Figure 9.6.3). The cut and pitch traditional
roof construction gives a roof void height of 3 m. Walls are of cavity block and the roof
covering is natural black slate on Tanalised softwood battens over felt, which shauld gi
good heat retention.

A cool room was included in the design to offer the bats a hibernation site. This ebatsste
double block wall with insulation.

As a maternity roost was confirmed in the structure, it was necessalywdla bats to

remain in this location until the end of the breeding season. This was facilitatedling off

all the other chimneys/fireplaces within the structure by packing the 64 opemithgstraw
stuffed bin liners both at the top and bottom. Those with bats were done during the hours of
darkness to ensure all individuals had vacated. This ensured that the lesser horseshoe bat
were confined to a single known location. This final chimney was excluded aftenetnding
season once the bat house was in place and the bats had shown an interest in it.

9.6.3 Post-project monitoring

Bats showed an interest in the new building in August 2006 when was one present. The bat
house will be monitored on an on-going basis.
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Figure 9.6.1 Front view
of the ruined mansion.

Figure 9.6.2

Photograph and
elevation of the
new bat house.

Figure 9.6.3
Construction
drawing of the new
bat house.
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9.7 Case Study 6: Replacement bat roost 3 — existing ibiing restoration

Location Cottage and outbuilding, Glaninchiquin, Cp.
Kerry

Species involved Lesser horseshoe bat

Type of work Building restoration for translocation of
nearby roost

Possible impacts Disturbance, roost loss

Type of roost Maternity

Size of colonybefore works c 150

Size of colonyafter works 130+ to date

9.7.1 Background

A maternity roost of c. 150 lesser horseshoe bats was heavily disturbed in the sir200r

as a result of renovation works to an old cottage in Co. Kerry. Despite the high level of
disturbance, the female bats (with young) remained in the gutted building untitdnensof

2004. Inclusion of a suitable roost in the renovated cottage was not feasible sodtidead d

to undertake works to an adjacent stone outbuilding (Figure 9.7.1) to accommodate the bats.
The outbuilding, which is 12 metres x 5 metres and approximately 10 metres from il orig
cottage, was roofed with natural slate with an underlay of mineral felt.

9.7.2 Description of works

A loft was created in the building with two trap doors and an access point in one of e gabl
directly into the loft (the original roost had also had a direct gable entiratodés loft). The

floor of the loft was insulated to help minimise disturbance as the owner plannetkto st
materials in the outbuilding.

Figure 9.7.1 Glaninchiquin outbuilding during renovation. Bat access highlighted.

Bat mitigation guidelines for Ireland 75



Model examples

9.7.3 Timing of works
The renovation works were undertaken during the autumn/winter months of 2004/05.

9.7.4 Post-construction monitoring

The original roost had a count of 150+ bats in 2003, the year prior to disturbance, and ¢130 in
2004 after the roost had been gutted. The peak count for the new roost in 2005 was c120.
Bats were not able to enter the original roost by this time as all guuiess had been sealed.
Some small modifications were made in the winter of 2005/2006 when a baffle wagdinserte

in the loft to further darken the interior and reduce drafts entering throughcssgmint. A

count of 130+ bats was made in June 2006. The surrounding coniferous woodland is to be
cleared in 2007 and replaced by broadleaves, including some larger saplings reastthe r
which may further benefit the roost.

9.8 Case study 7: Altering an existing roost for publicaccess

Location Underground servants’ tunnels, Lough Key
Forest Park, Co. Roscommon
Species Natterer’'s, Daubenton’s, whiskered, brown

long-eared, soprano pipistrelle and lesser
horseshoe bats

Type of work Refurbishment and building alteration to
allow for public access

Possible impact Roost loss, disturbance

Type of roost Hibernation

Size of colony before works Single specimens of each species

Size of colony after works Currently being monitored

9.8.1 Background

Lough Key Forest Park is a public amenity site. The grounds consist of mixed naadih
conifer plantations with open parkland and riparian vegetation associated wakeh®lans
were proposed to enhance the public access to the area and, as part of the deveh@oment, t
underground servants’ tunnels were to be opened to the public for exploration as part of the
‘Lough Key Experience’. A survey of the tunnels revealed that six bat spesiesusing the

site as a refuge during the winter months.

9.8.2 Description of works

Planned works included: Lighting along the length of the tunnels, power washing of tunnel
walls, pointing of crevices where necessary, lowering of floor at entrémaerel and

grilling of entrances to underground rooms leading from the tunnels.

9.8.3 Foreseen impacts on bats

Lighting would increase the temperature within the tunnels. This effect wopkttron the
potential use of the tunnels by hibernating bats. Lighting may also impact on babtitiag
tunnels outside the hibernation period. Lighting during the daytime would limit the nafmber
suitable crevices to roosting bats. Only deep crevices within the roofs of tleéstoray be
used by the bats in order to remain in darkened conditions.

Lesser horseshoe bats prefer to roost in quiet and darkened aresasddctourist activity
and increased lighting would discourage this species espeaiafty ¢ontinuing to roost
within the tunnels as this bat hangs freely.
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Power washing and re-pointing of crevices within the tunnels woulcease roosting sites
for bats.

9.8.4 Mitigation measures
To allow bats to continue to use the tunnels, a minimum amount of lighting was installed
(Figures 9.8.1 & 9.8.2). Also, lighting was installed following the criteria beétoveduce the
negative impacts:
- Low level lighting — avoiding bright lights.

Directional lighting — light emitted was directed downwards towards the graiimel r

than upwards towards crevices.

Low heat lighting — avoiding light bulbs with high heat levels.

Incorporating lighting only in areas along the tunnels where lighting was previousl

installed.

Avoiding lighting up rooms adjacent to the tunnels.

Power washing of the tunnel walls was undertaken according to the followgripcr

Crevices recorded as sites used by bats in previous surveys were avoided.

Tunnels were power washed in phases.

No more than 1/4 of tunnel length was power washed at any one time. The washed
area was left to completely dry before starting washing of the netidsef tunnel.

This was to ensure that bats were not excluded from using tunnels during works at any
time.

Power washing was not undertaken in areas zoned for bats (e.g. bat tunnel and bat
shatt).

Works were undertaken during the months of April, September and October.

To provide replacement roosting sites as a result of the loss of the two main,tiinnels
was proposed to designate one small tunnel as a ‘bat tunnel’ for exclusive usequihesire
the following works:

One entrance was sealed with a solid wooden door (Figure 9.8.3). The other was isealed w
stone but with an opening of 125mm x 500mm to allow for bat access. Four wooden
partitions (Figure 9.8.4) (constructed from untreated 3cm thick rough wood) wiadéeths
within the tunnel from ceiling to floor, approximately % the width of the tunnel to rediuce a
flow thereby creating areas within the tunnel with different ambient teahpes. A series of
wooden baffles (boxes) (Figure 9.8.5) were constructed on two of the partitions &séncre
the available roosting potential for crevice roosting bats. Within one tunnel |lacona to

one side (approximately 4m high, 3m long and 1m wide) (Figures 9.8.6 & 9.8.7) was
enhanced for by similar means for roosting bats, especially lesser horbashokhis was

grilled (Figure 9.8.8) to prevent disturbance.

Repointing of crevices in stonework was avoided where possible. Wgrainting was

required, it was manually applied, not pressure grouted. Works weretaketeduring the
months of April, September and October.
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Figures 9.8.1 & 9.8.2 Lighting
installed within tunnels.

Figures 9.8.3, 9.8.4 & 9.8Bat

Tunnel, depicting door, length of
/ tunnel with partitions and close-
up of bat boxes. Bat access point
highlighted.

Figures 9.8.6 & 9.8.7
Bat Room, depicting
door and close up of
bat boxes installed.
Arrow indicates lesser
horseshoe bat entrance
point to interior of
room.
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9.8.5 Post construction monitoring
Works carried out in 2006 and initial monitoring is on-going.
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Figure 9.8.8 Sample
grilled gate on room
adjoining tunnel.
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10 Presenting mitigation plans

Mitigation plans will often need to be understood, and commented on, by several
organisations or individuals. As mitigation can be complex, it is important that the plopos
are clear and allow the reader to quickly understand the key points. This Withfat¢he
processing of licence applications. The section below proposes a structuseetion

headings which would be appropriate for most typical schemes. Comments on content are
given in square brackets. Further details on the kind of information required are given in t
appropriate section in these guidelines. Note that a mitigation plan based omthisestan
form the basis of a Method Statement for use in a NPWS derogation licence. Colour
photographs, maps and diagrams can be very useful but bear in mind that several colour
copies may be required since monochrome photocopies of colour images can make it very
difficult to pick out detail. The front cover of the plan should show the author and revision
history (the latter being useful for assessing how previous consultation commenbeba
incorporated).

10.1Recommended mitigation plan structure

This plan structure is based on that included with the derogation licence applicatiomNbt

all sections will be applicable in all cases. It is important to provide claas pind diagrams’
showing the current situation and what is proposed. Plans and diagrams should be no larger
than A3. Because derogation forms are updated periodically, you are recommendet to che
on the National Parks and Wildlife Service website that the form you agisagime current
version.

A Contents

B Introduction

B1 Background to activity [location, ownership, type of and need for the proposed
development, planning history, land allocation in Local Plan (or equivalent), etc]

B2 Full details of proposed works on site that are to be covered by the licence
(including a site plan at Section E7). The site may be inspected by an NPWS
representative, so the details given should clearly reflect the extent objbet pr
and leave no room for doubt. This information will be used to compare site
conditions with the Method Statement.

C Survey and site assessment

C1l Pre-existing information on species at survey site

C2 Status of the species in the local/regional area

C3 Objective(s) of survey

C4 Survey area

C5 Habitat description [based on daytime visit(s); to include the roost and surrounding
area for context]

C6 Field survey
C6.1 Methods
C6.2 Timing
C6.3 Weather conditions
C6.4 Personnel

C7 Results (to include raw data, any processed or aggregated data, and negstisve res
as appropriate)
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Interpretation and evaluation

C8.1 Presence/absence

C8.2 Population size class assessment

C8.3 Site status assessment (combining quantitative, qualitative, functional and
contextual factors)

C8.4 Constraints (factors influencing survey results)

Map(s) of survey area (with habitat description, marking structuresurés

examined; summary of survey results marked on map if appropriate. Map should

show area on an Ordnance Survey (or similar) base-map)

C10 Cross-referenced photographs of key features (if appropriate)

Impact assessment

D1
D2
D3
D4
D5
D6
D7

Pre- and mid-activity impacts

Long-term impacts [roost or habitat loss, modification, fragmentation, etc.]
Post-activity interference impacts [disturbance etc.]

Other impacts

Summary of impacts at the site level

Summary of impacts in a wider context

Plans or maps to show impacts (clear indication of which areas would be affected
and how)

Mitigation and compensation

El

E2

E3

E4

ES

E6

E7
E8
E9
E10
Ell
E12

Mitigation strategy (overview of how the impacts will be addressed in twder

ensure no detriment to the maintenance of the population at a favourable

conservation status)

Replacement roost site selection

E2.1 Existing species status (give survey data)

E2.2 Location, ownership and status

E2.3 Habitat description, size, boundaries

Habitat creation, restoration and/or enhancement (as appropriate)

E3.1 Terrestrial habitats

E3.2 Integration with roads and other hard landscapes

E3.3 Integration with other species/habitat requirements

Capture and exclusion

E4.1 Timing, effort, methods, capture/exclusion methods

Post-development site safeguard

E5.1 Roost management and maintenance (either set out details here, or if complex
then give outline here and give details as an annexed stand-alone plan)

E5.2 Population monitoring

E5.3 Mechanism for ensuring delivery (who will undertake the work and reporting
details)

Timetable of works (phasing diagram to include all works associated witttinorse

E, and to indicate construction works timing)

Site plan to show all work covered by the licence

Map to show the extent of each parties interest on site (if appropriate)

Map to show location of receptor site in relation to development site

Map to show habitat creation, restoration and/or enhancement

Map to show post activity management (if appropriate)

Diagram to show exclusion apparatus (only required if non-standard techniques are

proposed)
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F  Summary
F1 Summary of development and mitigation (NB to include overall consideration of
the three main licensing criteria: effect on conservation status, purpose, and
alternatives) [see 2.2 Exceptions and licensing for details]

G References

H Annexes
H1 Management and maintenance plan
H2 Pre-existing survey report(s)
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Document information

13 Document information

13.1Production notes

This manual draws very heavily on English Natuiég Mitigation Guidelinegprepared by

A.J. Mitchell-Jones, both for the overall structure and approach and for the text of some
sections. The contributions of the many people who have helped to improve earlier drafts or
contributed material for the case studies are gratefully acknowledged.

If you have comments on this document or wish to make suggestions for future versions
please send them to the co-author at The National Parks and Wildlife Servicenig@epaf
the Environment, Heritage and Local Government, 7 Ely Place, Dublin 2; Email:
ferdia_marnell@environ.ie . These guidelines may be updated periodicake taczount of
new findings and changes in policy, practice and legislation, so please ymsinave the
current version by checking with the NPWS. The latest version is availableygperlinked
PDF (Adobé& Acrobaf’) file on the National Parks and Wildlife Service website:
www.npws.ie . Paper copies are available from Head Office at (Tel: 01-8882000).

13.2Revision history
Version 1, published December 2006.

Bat mitigation guidelines for Ireland 87



Appendix 1: Bat Species and Habitat Survey Timetable

14 Appendix 1: Bat Species and Habitat Survey Timetalgl

88 Bat Mitigation Guidelines for Ireland



Appendix 1: Bat Species and Habitat Survey Timetable

Bat mitigation guidelines for Ireland 89






Appendix 1: Bat Species and Habitat Survey Timetable

Bat mitigation guidelines for Ireland 91






Appendix 1: Bat Species and Habitat Survey Timetable

Bat mitigation guidelines for Ireland 93



