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1 Introduction

1.1 Purpose othe Restoration Plan

Thisrestoration plan has been developed by National Parks and Wildlife Service (NPWS) of the
Department ofHousing, Local Goernment ard Heritageto set out proposals for résration of

raised bog and associated habitatdMdunt Hevey Bo&pecial Area of ConservatidbXC){023439).

This plan identifies techoally feasiblerestoration measures for the various zones of the bog
including the high bog, cutover bog and surroungdimarginsand provides details of progress on
implementation of the restoration plan

The restoration measures set out will enable nataonservation targets for Active Raised Bog (ARB)
at this SAC to bmet. Although the focus of the restoration plan is on ARB habitat, it is anticipated
that restoration measures will also befit other peatland habitats and can contribute to socio
econanic benefits for the local communityimprovements to biodiversity ahreduced carbon
emissions.Monitoring of this restoration plan will be undertaken to ensure that the intended
restoration measures are successfully contributing to the achievemethieo$ite-specific targets for
ARB aMount Hevey BogAC

Action 1.1: Developrestoration plan further in partnership with stakeholders

This restoration plan will be developed further in conjunction tvi stakehdders to ensure that
restoration is carried out in such aaw that the conservation requirements of the site canrbet,

whilst minimisng anyimpacts on adjacent land andaximsing benefits to the local communityhe
plan will develop and chae over tine through input from stakeholders amill be considered a
living document The primary aim of this restoration plan is to ensure that-sjpecific conservation
objectivesfor Mount Hevey Bog SA€an be met

Section 2of the restoration plansets out the restoration measurgblat have been proposedfbr

Mount Hewy Bog Section 3 outlines howa drainage managemenlan for Mount Hevey Boghas
been developedto support the implementationof this restoration plan. Section 4lescribes
potential for community benefitsto be explored througthe planand Section 5 outhes progress
with implementation of the plan.

Map 1 outlines the location and extent oMount Hevey Bg SACand Map 2 illustrates the
restoration measures thathave been imfgmented to date as wieas any proposed/outstanding
restoration meaures to be implemented aflount Hevey Bog

This @cumert provides an outlineof the detail of the restoration plan but is supported by detailed
datasets that are availablen the NPWS Restorationdfects Map Viewer. This map viewer prozsd
NPWS with amup-to-date view of all restoration plan details arglipporting information including
status of landowner investigations, landowner consent, progress with construction and details of
proposed and remiaing restoration measures.

1.2 Mount Hevey Bog SAC

Mount Hevey Bog is located within the townlandfCloncrae, White Island, Agimore, Kilwarden,

and Kilnagalliagh. The SAC comprises a raised bog that includes both areas of high bog and cutover
bog. The MeathWWestmeath county boundary runs through the centre of the bog. The D&tilyo

railway runs through tha@orthern part of thebog isolating two smaller northern lobes. The northern

lobes are adjacent to the Royal Canal.

The SAC consists of a long, narrow bog separated into fousestitons; the larger eastern section
supports a wegjuaking area with a humatk/hollows and pootomplex. A similar hummock/hollow
complex also occurs in the soutvest lobe and the northwest lobe of the siteA former small lake
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that occurred on the west side of this site (Cloncrave Lough) has nfileth Forestry occurs orhe
most easterly se@n of the site. There is abandoned cutover bog all around the bog and particularly
on the western section.

The SAC has been selected for three Annex | habitats. These are:
1 [7110] Active raised bogs*
1 [7120]Degraded raised bogs lkttapable of naturalegeneration

9 [7150] Depressions on peat substrates of Rigynchosporion
*Priority habitats

Thisrestoration plan has been developed to address restoration measures for these peatland
habitats.

Mount Hevey Bog sumpts a good dersity of raised bg microhabitats, including hummock/hollow
complexes, pools, flushes and regenerating cutover, as well as a number of scarce plant species.
There are areas of old peat cuttings all around the bog with some very old abandoned regenerating
cutover along the edge of the railway. The area to the east of the bog has been afforested. Areas of
cutover have been redimed for agrcultural purposes. Daaging activities associated with these

land uses include drainage throughout the site (both old and recent) and burning of the high bog.
These are all activities that have resulted in loss of habitat and damage to theldgidal stéus of

the bog, and pse a continuing threat to its viability.

1.3 Site-specific conservation objectives

Detailed #e-specific conservation objectivg§SCOsdim to define theconditions necessary to
maintaining or achieving th&avourableconservation condion of a habitat orspecies at site lesl.
The maintenance of habitats and species within sitefaburablecondition will contribute to the
maintenance ofavourableconservation status of those habitats and species at a national level.

A conservatiombjective has been sdor Mount Hevey Bg SACor ARB habitat using attributes and
targets based on grameterssetout in the Habitats Directivdn summaryone of the key targets is
to restore the area of ARB t67.8 ha. The area of ARB was reported 88 ha during the latest
monitoring surveg (2000) and it has been determined that there pstential for 12.3 haof Degraded
Raised Bog (DRB) to tmstoredto ARBon the high bog following restoration measurdere isalso
longterm potential for 5.5ha of bog peatforming habitats (BPFH}o develop if restoration
measures are undertaken on cutover are&@everal targets have been set for other attributes
relating to the quality and condition of ARB habitat,including a target to restore adequate
transitional areas to suppofprotect the activeraised bog and thecosystemservices it provides.
The restoration measures proposed by this restoration plan aim to achieve these tdfgetiser
information on the SSCOsan be found in theMount Hevey Bog SACbnservation objectives
document (NPWS, 2Ba) and the conservation objectives supporting documentaised bog
habitats (NPWS, 2015b).

2 Restorationmeasuresat Mount Hevey Bog SAC

2.1 Introduction

Hydrological processes are key drivers of raised bog ecologgisasl bogs are premminately fed

by precipitation. For ARB to develop or be maintained, mean water levels need to be naiather
023Qa& ada2NFI OS F2N vyz2ad 2F (GKS &SI Nleloy §buak y I f
surface and water levelsn the peatshould be \ithin 10cm of the arface, except for very short
periods of time (Kelly & Schouten 2002). Gentle slopes that limit intermittent lateral losses of water
(through surface ruroff) and encourage sustained watkrgging are the modtvourableto achieve

these conditions. Theseonditions may be maintained on steeper slopes in areas of focused flow
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(flushes)Mackin et al. 2017a; Regan et al., 2020 owever, t will not be possible to raise the water
level to high enough levels across thatire high bog sudce particularly approaching marginal
areas,to enable ARB tdevelop.Evenin high bog areas that do not have potentiaf ARB tdform,
water levels should beaisedasnecessary to suppotabitat for the areas wherdRBcan occur

The main aim of réeration on raised bogs is to maintain or improve the quatfyexisting areas of

ARB or improve the hydrological conditions that will allow ARB to develop in aitasuitable
topographic conditions (gentle slopes and/or areasawfulsed flow) Thisrequires measures to be
implementedon both the high bog and caver areasMeasures implementedn selectedareas of

cutover willalsohelp to minimisethe impactthat drainage and cuttindgpas had orthe hydrological

integrity of the hgh bog and support aiversity of othertransitional wetland habitats (e.g. wet

woodland and fen), as well as the species they sustaimce restored, liese transitional cutover

zones may provide further ecosystem services through flood attenuation and evasupply
maintenanceand purification, increasel carbon sequestration andmprovenents toi KS & A 1S Qa
overallbiodiversityvalue

The main restoratiormeasuresthat may be considered for improving hydrological conditions on
raised bogs include:

9 Drainblocking (includes draingn both high bog and the margins)
Removal of forestigree clearance
Installation of narginal dams

1
1
1 High bog excavation/rerofiling
1

Inoculation withSphagnum gecies

1 Bunding on high bogr cutover bog.

Further details on each ohésemeasures can be fouridL NA & K 2 A f Rf A BeStpraxtice/ dzi £ b 2
in raised bog restoration in IrelatMackinet al, 2017b). Additional measures may be considered in

particular instances wherthere are specific problems that are causing damagetSACThe most

relevart restoration measures foMount HeveyBog SA@re outlined in Section 2.¢ 2.5 below.

2.2 Blocking of high bog drains

Blocking high &g drains slows thddw of water off the surface of the bog and increases the water
table in the peatDrain blocking is a provesind effective restoration measure on Irish raised bogs
with minimal maintenance requirementd.he approach habeen demonstrged at a number of
raised bogs in Ireland with very positive results evideriess than 10 year§igure2.1) as outlined

by Fernandezt al. (2014).

Sometimes, there are concerns from local commities livingclose to raised boghat drain blocking
on the high bog will result in, or exacerbate, floodiBfpcking high bog draingn fact, slows the
flow of water off the bogpotentially reducing the frequency and magnitude of flood evebis
restoring the hydrdogical function of lhe bog To address these concerns NPWS have dpeela
drainage management plafor Mount Hevey Bogwith further details of this plamutlined within
section 3



Figure2.1 Example of gpeat damto block a typical high bog drain

Action 2.1: Block allunblockedhigh bog drainswithin at Mount HeveyBog SAC

(12

All high bogdrainshave been blockedn Mount HeveyBog.However, ongoing monitoring of th
drain blocking activitys required to ensuredamsdo not fail over time. Details of the locationsfg
blockeddrains on thehigh bog can be fad in Map2.

2.3 Blocking of drains on cutover bog

Blocking of cutover drains slows the flow of water off the cutover araad increases the water
table in thesurroundingpeat. Thiscanhelp to reduce the rate of infiltration through thieigh bog
andcanlead toconditionsthat allow peat to form orthe cutover(Figure2.2).

Drainblocking on cutover areas has been carried out at a number adddiegs in Ireland to date
resulting inthe development ofpeat-forming vegetation on cutover areag\s with blocking of high

bog drains, there are sometimes concerns from local communitiésy close to raised bogs that
drain blocking on cutover bog Wiksult in, or exacerbate, floodin@locking drains on cutover bog

can slow the rate at which water is lost from the bog therefore potentially reducing the frequency
and magnitude of dowrieeam flood eventsThis restoration measure is primarily focusadformer
spreadgrounds and only in very rare occasions, where it is absolutely essential, includes agricultural
land. Drainsin these areasvill only be blockedn agreementwith landownes and where there is a
suitable hydrological barrier such as adtianal drain to prevent impacts outside of the restoration
area.



Figure2.2 Water tableat the surface of cutover bodpllowing successfutirain blockingresulting in
Sphagnumdevelopment less than 10 yea after drain blocking (this was previously an area of
bare peat)

Action 2.2: Blockremaining functionaldrains oncutover areas withinMount Hevey BodgsAC

There are severalnblocked drains surrounding Mouiievey Bog whichshould ke blocked. Blocking
of cutoverdrainsmay reduce ongoing subsidence of the high.dogome areas this will also lead [to
the development ofpeat forming habitats.It is proposed that these drains are blockeguimarily
with peat damswith someplastic reinforcementsvhere ne@ssary to prevent erosiohe required
conditions are for the water table to be maintained at or close to the surface, therefore large jareas
of standing water or deep pools are not desir&ektals of thelocations on thecutoverwhere it is
proposedto block drainscan be found ilMap 2.

2.4 Cell bunding

Cell bunding involves the creation ioidividualcells, consisting of a cutoff walls extending into the
peat substrate and protruding above theogind surface to create a water table close to or slightly
above the gound surface (manum depth typically10-20cm). The approach permits the
interception of laterally flowing groundwater by low permeability cutoff walls, while the surface
bunds preventdtera discharge of surface water; this also encourages nggh#o the underlying
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water table, helping contribute to the water balance, while also maintaining an elevated water table
in those areas up gradient of standing watBue to topographic variality the depth of water will
also vary significahtresulting inenhancedecological diersity across the bunded area.

Cell bunds aretypically constucted by excavating a trench 4.(bm deep, recompacting the
excavated peat into the trench and constugfim lund 0.50.6m high above the ground surface
(Figure 2.3). Water level control stctures (pipes or overflow weirgre incorporated into these

cells as a means to regulate water levels aadnly distribute water across the site.

Figure2.3 Example ofexistingcell bund onstructed atCloncrow Bog NHAThe vegetation in this

photo hasdeveloped in the 2 years since cell construction)

Action 2.3: Constuct 994km ofcell bundng at Mount HeveyBog AC

Thereis potential for cell bundingn large sectionsf the cutoverat Mount Hewey Bog.

2.5 General g¢e management

In addition to the proposedmeasures it is important that the restoration plan contributes to
improving geeral site managemenihis includes considering issues such as:

1 Fire prevention and response
1 Management of littering/flytipping

Burning of the high &g can result in significant damage to a raised bog by rem@aagiforming
vegetation which reduces theapacity of the peato retain water. This causes much more rapid
surface ruroff and therefore can result in more widespread drying out and increasedk flows in
surrounding streamsMount Hevey Bog SAC has been damaged on several occasions through



buming.

Issuessuch adittering and flytipping are also common problems on raised bdyspending on the
nature of the material dumped this can leadl pollution in surrounding areas.

Action 2.4: Prepare aife prevention and catrol plan for Mount Hevey Bog SA{@ consultation
with local stakeholders

It is proposed that a fire prevention plan is develdp®r Mount Hevey Bog SAG identify past
occurrences of fires, the likelyaases and develop an effeati planto prevent fres in future as wel
as an appropriate responseshould a fire occur in the future. Issues such as fire prevention|and
managementof littering/fly-tipping also need to be addressed as part of a wider strategy of raising
public awarenes on theimportance d these habitats.

3 Drainage ManagemenPlan

One issue that can cause concerns, particularly for local stakehotdit®sto whether restoration
may result in increased flooding in the surrounding ateamany instances bog restoran has the
opposite effet by returning more natural hydrological conditions whereby flow is attenuated and
reaches the surrounding watercourses matewly than when drains were preseftis is evident at
bogs such as Killyconny Bog SB00006)where etensive restorationhas been carried out on
cutover bog and there have been no adverse impacts on adjoining agricultural land.

Nonetheless, rany indviduals may remain unconvincesh these issuesintil several years after
restoration has taken place. Tiefore, in order to provig reassurancean integrated drainage
management plan for the bog and its surroundifgs beendeveloped as part of ths restoration
plan. Thre drainage managemenrglanis intendedto support the conservation objectives for Mount
Hevey Bog SAC by ensuring the drainage netwark e maintained without impdimg on the
consenation objectives. The plan assses instance®sf existing impedimentsto the effective
management of the drainage networke.g., undersized culverts or channelghd provides
recommendations in relation to meedial Works and maintenance Works going forward.
Implementation ofsuchmeasures will ensure thakhe risk of floodig will be significantly reduced.

Action 3.1: Engage with local stakeholders in relation to theplementation of recommendations
of the Drainage Management Plan

Implementing this plan will require input from local stakeholders to ensure that required actions can
be completed.

4 Community benefits

Through consultation witlthe locd communityand other stakboldersit will be possible to develop
ideas for maxingng socieeconomic benefits for the local community through restoration. These
might include building orimproving existing facilitieswhere appropiate (i.e., tracks, board walks,
bog bridge}, encairaging the creation of small tourism enterprisggomoting the benefits to
human health and welbeingand enhancing the value of the site as an educational resourbere
are many casesvhere local communities, inclirtg local businesses, aretiaely involvedin or
supporing the conservatiorand restorationof raisedbogs acrossthe country.Examples ofhis are
found at AbbeyleixBog (Ca Laois), Carrownagappul Bog SA@ Galway), Girley Bolatural
Heritage AregNHA (Ca Meath), Lodge Bo@a Kildare) and Scohaboy Bog NHA (Co. Tipperary).

Mount Hevey Bog offersignificantpotential for recreation and amenitygased on existingracks
and roadways around the beogncluding a track through the nortbastern side of thébog which
conneds to a walkway androad along thealongthe Royal Canal. Angpportunities to further

developamenity provisionat the bogshould be carried ouin a wg that does not impact on the
site-specific conservation objectives for the site.



Apart from immediate economic benefits, the restoration of raised bogs can provide many other
benefits to the widelcommunity, such as provisiaf clean water, flood attenuation and watdofv
regulation, preservation of archaeological artefacts and other sources of historical knowledge and,
not least, helping Ireland reduce its national greenhouse gas emissionstemdfare, helping to
combat ¢imate change.

Action4.1: Optimise the community benefits of the restoration plan

As the restoration plan igurther developedand implemented opportunities to improve the
recreation and amenity value dhe bog and surrounding areasd promote loal initiatives while
protecting and enhancing its natural valuesill be explored by and with the local community
Promoting community involvement in the loftigrm management of th siteboth during and after
restoration measures are carried qutill beencouraged

5 Restoration Plan Implematation

5.1 Preparatory actions

Prior to implementation of the restoration plan sesad preparatory actions are required before
construction of restoration measures can commendesummary ofthese preparatory actionsis
outlined below.

1 Hydrological charactesation ¢ collation ofexisting hydrological data, hydrological surveys,
instrumentation with monitoring data (where necessary)

1 Review of proposed restoration measures in line with best practice tte time of
implementation (including exploring opportures to implement enhaced meaures)

91 Detailed ecological surveys (primarily camspmg surveys of cutover areas, but where
necessary also includes high bog areas e.g., if ecotopes have not been surveyed in many
years)

Landownership Investigations (invegtions into ownershigturbary rightsetc.);

Stakeholder consultation and commity engagemen{meeting with stakeholders to outline
restoration plans and consider any concerns raised by the local community)

1 CGompensatioland acquisition ¢ompensation omlcquisition of lands requitkto implement
the required restoration measures givate lands)

Appropriate Assessment Screening

Compilation of tender/construction documents including preparation of health and safety
file;

Surveyingand settingout of the Works

Implementationof restoration measures (including construction supenisand contract
administration)

PostWorksinspections and preparation of dmiilt survey information

Update of restoration plan to outline Works completed and remaining Works required in
future including updating of alVorkswithin a Glshased data viewer



5.2 Progress to date

Progresshas leen madewith preparatory action®nimplementing therestoration plan for Mount
HeveyBog. However to dateimplementation ofrestoration measureat the boghavenot yet
commenced

5.2.1 Hydrologicalcharacterisation
Status¢ Complee

Detailed hydrological characterisation ibunt HeveyBog SAC has been completed. This comprised
detailed surveys of the high bog and cutover to collect data to enable the restoration plan to be
refined, as well as idetifying opportunities for enhancedestoration measures comprising bunding

on the high bog. A hydrological monitoring network was established i, 2@#nmprising piezometer
nests atten locations across the bog (high bog and cutov@hese are monitora at frequent
intervals to assess #hhydrological impact of restoration measures and this information is used as a
feedbackmechanismin reviewing the restoration plan.

Figure5.1 Location of hydrologicamonitoring network atMount Hevey Bog SAC

5.2.2 Review of proposedrestoration measures inline with best practice at tine
of implementation

Status¢ Complete

Following detailedhydrological charactesation of Mount HeveyBog in 2021, a comprehensive
review of propsed restoration measures wasmpleted which identified substantial cell bunding
on cutower areas





















