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1 Introduction

1.1 Purpose othe Restoration Plan

Thisrestoration plan has ben developed by National Parks and Wildlife Service (NPWS) of the
Department of Housing, Local Gowement and Heritageo set out proposals forestoration of
raised bog and associated habitatsfatigraigue Bo@pecial Area of ConservatioBXC) {02356.

This plan identifies technically feasibiestoration measures for the vawiis zones of the bog
including the high bog, cutover bog and sumding marginsand provides details of progress on
implementation of heir restoration plans.

The restoration meases set out will enable nature conservation targets for Active Raised/3ig) (
at this SAC to be mealthough the focus of the restorationlgn is on ARB habitat, it is anticipated
that restoration measures Wialso benefit otherpeatland habitats andcan contribute to socio
economic benefits for the local communjtymprovemeants t biodiversity and reduced carbon
emissions Monitoring of thg restoration plan will be undertaken to ensure that the intended
restoration measures are successfully contrilmgt to the achievement of the sispecific targets for
ARB afArdgraigue BQSAC

Action 1.1: Developrestorationplan further in partnership with stakeholders

Thisplan will be developed further in conjpetion with stakeholders to esure that restoration ig
carried out in such avay that the conservation requirements of the site can imet, whist
minimisgng any impacts on adjacent land amdaximsing benefits b the local communityThe plan
will developand change over time throughput from stakeholders andiill be consideredh living
document.Theprimaryaimof this restoration plan is tensuresite-specific conservation objectives
for ArdgraigueBog SAGan be met

Section 2of the restoration plansets out the restoration measurethat have been proposefor
Ardgraigue Bg. Section 3 outlines how drainage managemerlan for ArdgraigueBoghas been
developed as part of thigestoration plan. Sectiod describes potential for coomunity benefits to
be explored and section Sudlines progress with implementation of the plan

Map loutlinesthe location and extent ofArdgraigueBog SAC Map 2 illustrates therestoration
measuresthat have beenmplemented to date as well aany proposedoutstanding restoration
measurego be implementedat ArdgraigueBog

Thisdocument provigs an outline of the restoration plan but is supported by detailed datasets that
are available on the NPWS Restoration Maps Viewer. This map \peovddes NPWS with an tip-

date view of all restoration plan detailand supporting informaon including tatus of landowner
investigations, landowner consent, progress with construction and details of proposed and
remaining restoration measures.

1.2 Ardgraigue Bog SAC

Ardgraigue Bog (SA® situated approximately 3km nordast of Kilimor, in Co. Galway, ineth
townlands of Ardgraigue, Kilquain, Woodfield, and Lissaniska North and South. The SAC includes the
raised bog which is small core of uncut highog surroundd by cutover, thahas been reclaimed in

places to prodaoe agricultural grassland. Scrub hadoned some parts of the cutover. It is
surrounded by agricultural fields and is located within a cluster of raised bogs. The bog overlies
Carboniérous limestme bedrock and hadeveloped in a small topographicaldia. The most recent
survey undertakern 2003 (Fernandez et al. 2006) describes the bog as bemgmet and quaking

in places with a good Sphagnum cov&here are few pools on thisite, but it hasvery good
hummockand hollow complexes. There is a dhfilaish in thenorthwesternpart of the bog.



The SAC has been selected for three Annex | habitats. These are:
1 [7110Q] Active raised bogs*
1 [7120] Degraded raised bogs still capableatural regemration

91 [7150] Depessions on peat substrates of tRéynchosporion
*Priority habitats

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

Current land use includes recent peattting aroundmost of the margin®f the highbog. Areas of
cutover have been reaimed for agricultural purposes to theorth of the bog. Damaging activities
associated with these land uses include drainage around the high bog. These are all activities that
have resukd in loss of habitaand damag to the hydrological status of thbog andpose a
continuing threat to itsviability. The bog does not appear to have been bumt in over 20 years and
has a good lichen flora as a result.

1.3 Sitespecific conservation objectige

Detailed #te-spedfic conseration objectives(SSCOsaim to defire the conditions necessary to
maintainor achievethe favourableconservation condition of a habitat or species at site level. The
maintenance of habitats and species within sitesfatourable condition will contributeto the
maintenance ofavourableconservation status of those habitats asg@ecies at a national level.

A conservation objective has been set fmdgraigue BoACor ARB habitat using attributes and
targets based ongrameterssetout in the Habitats Dective In summary one of the keytargets is
to restore the area of ARB £4.3ha. The area of ARB was reported Hx3 ha during the latest
monitoring survey(20() and it has been determined that there ®tential for5.2ha of Degraded
Raised BogdRB) to beestoredto ARBon the hgh bog following restoration measure®ere isalso
long-term potential for 8.8ha of bog peatforming habitats (BPFHjo develop if restoration
measures are undertaken on cutover are&@everal targets have been setrfother attributes
relating to the quality and condition of ARB habitatjnduding a target to restore adequate
transitional areas to support/protect the active raised bog and ¢oesystemservices it provides.
The restoraibn measures proposed by thissteration plan aim to achieve thegargets.Further
informationon the SSC&xan be found in théArdgraigue Bog SAGnservation objectives document
(NPWS, 2015a) and the conservation objectives supporting docunerigedbog habitats (NPWS,
2015b).

2 Redoration measuresat Ardgraigue BogAC

2.1 Introduction

Hydrological processeme key drivers of raised bog ecology, as raised bogs are predominately fed
by precipitation. For ARB to develop or be maintained, mean waterslevedd to be near acat the

0 2 ddrface for most of the year. Seaal fluctuations should not exceed 20dmelow ground
surface and water levelsn the peatshould be within 10cm of the surface, except for very short
periods of time (Kelly & Schouten@®). Gentle slopes that limit termittent lateral losses of water
(through surface ruroff) and encourageustained waterlogging are the modtavourableto achieve
these conditions. These conditions may be maintained on steeper slopes in areas of filoused
(flushes)Mackin et al.2017a; Regan et al., 202Blowever,it will not be possible to raise the we

level to high enough levels across the entire high bog surfpeeicularly approaching marginal



areas,to enable ARB to develofvenin highbog areas that do not have potéal for ARB toform,
water levels shuld beraisedasnecessary to suppohabhitat for the areas wherdRBcan occur

The main aim of restoration on raised bogs is to maintain or improve the quality of existing areas of

ARB or improve the hydrological nditions that will allow ARB to dewsd in areaswith suitable

topographic onditions (gentle slopes and/or areas of focused floWwhisrequires measures to be
implementedon both the high bog and cutover areddeasures implementedon selectedareas of

cutover willalsohelp to minimisethe impactthat drainage and cuttingpas ad on the hydrological

integrity of the high bog and support a diversity of otheansitionalwetland habitats €.g., wet

woodland and fen), as wehs the species they sustai@nce restored, hese transitional cuteer

zones may provide further ecosystemsewices through flood attenuation and watesupply
maintenance andpurification, increasa carbon sequestration andmprovements toii KS aA (1 SQa
overall biodiversityvalue

The man restorationmeasuresthat may be casidered for improving hydrological cditions on
raised bogs include:

9 Drainblocking(includes drains on both high bog and the margins)
Removal of forestriiree clearance
Installation ofmarginal dams

1
1
1 High bog excavain/re-profiling
1

Inoculation withSphagnum pecies

1 Bunding on high bogr cutover bog

Further details on each of these measucas be found inrish Wildlife Manual No. 98estpractice

in raisedbogrestorationin Ireland (Mackin et g120171. Additioral measures may be considered in
particular instances where there are spécifroblems that are causing damageatoSACThe most
relevant restoration measures férdgraigue Bog SA&Ee outlined in Section 2.¢ 2.5 below.

2.2 Blocking ofhigh bog drains

Blocking high bog drains slows the flow of water off the surface of the bdgrameases the water
table in the peatDrain blockings a proverand effective restorationmeasure on Irish raised bogs
with minimal maintenance requirementsthe approach hasden demonstrated al number of
raised bogs in Ireland with very positivesudts evidentn less than 10 year§igure2.1) asoutlined
by Fernandeztal.(2014)

Sometimes, there are concerrisom local commurties living close to raised bogs that drain blocking
on the high bog will reult in, or exacerbate, floodin@locking high bog dras) in fact, slows the
flow of water off the bog potentially reducing the frequency and magnitude of floedentsby
restoring the hydrological function of the bo@o address these concerns NPWS hiseelopal a
drainage management pldior Ardgraigue Bogre with further detailsof this plan outlined within
section 3



Figure2.1 Example of a peat dam to block typical high bg dran.

Action 2.1: Blockhigh bog drainswithin Ardgraigue Bog SAC

Thereis a dense network of drains located on the sowthstern sedbn of ArdgraigueBog, It is
proposed that all unblocked drains on the high bog are blockdd pweat dams. Details of th
locations of unblocked drains on the high bog can be found ip R1a

1%}

2.3 Blocking of drains on cutover bog

Blocking of cutover drainslows the flow ofwater off the cutover areas and increases the water
table in thesurroundingpeat. Thiscan help to reduce the rate of infiltration through thegh bog
andcanlead toconditionsthat allow peat to form orthe cutover(Figure2.2).

Drain blocking on cutover areas has been carried o mumber of raised bogs in Ireland to date
resulting inthe development ofpeatformingvegettion on cutover areasAs with blocking of high
bog drains, there @& sometimes concers from local communities living close to raised bogs that
drain blocking orcutover bog will result in, or exacerbate, floodirgjocking drains on cutover bog
can slowthe rate at which water is lost from the bog therefore potentialyducing the frequecy
and magnitude of downstream flood evenighis restoration measure isiprarily focused on former
spreadgrounds and only in very rare occasions, where it is absiyl@sential, includes agricultural
land. Drainsin these areawvill only be blockedn agreementwith landownersand where there is a
suitable hydrological baet such as a functional drain to prevent impacts outside of the restoration
area.



Figure2.2 Water table at the surface of cutove bogfollowing successful drain blockinggsulting in
Sphagnumdevelopmentless than 10 years after drain blocking (this was previously an area of
bare peat)

Action 2.2: Block drains orselectedcutover areas within Ardgraigue Bog SAC

There are several cutover areas surroundihg bog where blocking of draimsay reduce ongoing
subsidence of the high bo¢n some areashis will also lead to the development gdeat forming
habitats. It is proposed that tese drains are blockegyrimarily with peat damswith someplastic
reinforementswhere necessary to prevent erosiorhe required conditions are for the water table
to be mantained at or close to the surface, therefore large areasaiding water or @ep pools arg
not desired Details of thdocations on thecutoverwhere itis proposedto block drainsan be found
in Map 2.

2.4 Cell bunding

Cell bunding involves theeation ofindividualcells, consisting of a cutoff walls extendingpi the
peat substate and protruding above the ground surface to create a water table clos® slightly
above the gound surface (maximum depth typicall»20cm). The approach permitshe
interception of aterally flowing groundwater by low permeabjlitcutoff walls, wile the surface
bunds prevent lateral discharge of surface water; this @soourages recharge to the underlying
water table, helping contribute to the water balancehile also maintainingn elevated water table
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in those areas up graht of standing weer. Due to topographic variable the depth of water will
also vary signifiaat resulting in significant ecological diversity across the bunded area.

Cell bunds aretypically constucted by esavating a trench 1-0.5m deep, recompactinghé
excavated peainto the trench and constucting a bund €056m high above the ground surfac
(Figure 2.3).Water level control structures (pipes or overflow weirs) are incorporated these
cells as a mans to regulate water levels and evenly distitid water acrosstte site.

e

Figure2.3 Exampe of existingcell bund onstructed at Cloncrow Bog NHA

Action 2.3: Assess the feasibility of cell bunding AtdgraigueBog SAC

Cédl bunding has noyet been proposed foArdgraigueBog SAChowever, therds a currenbngoing
review ofthe restorationplanto determine thepotential for implementingenhanced measures. The
potential for this measure should be explored. Some cutoveashave verysuitable conditions tq
allow implementation of this measurd?roposals should be informed by monitoring the respopse
from this measure abther restoraion sites.

2.5 General ge management

In addition tothe proposed measues, it is important that the restoration plan contributes to
improving general site managemeithis includes considering issues such as:

1 Fire prevention and response
1 Management of litering/fly-tipping

Burning of the high bog can result igsificant camage to a raised lgpby removingpeatforming
vegetation which reduces the capacity of the péatretain water. This causes much more rapid



surface ruroff and therefore can result in are widespread drying out and increased peak flows in
surrounding steams.There is no eidence of recent fires at Ardgraigue Bog SAC; however, the bog
may have beedamaged through burning in the past.

Issues such as littering and-figping are also comon problems on raised bog®epending on the
nature of the materialdumped this can leatb pollution in surrounding areas.

Action 2.4: Prepare a fire prevention and control plan féwrdgraigue Bog SAI@ consultation with
local stakeholders

It is proposed that dire prevertiion plan is develogd for Ardgraigue Bog SA© identify past
occurrences of fires, the liketauses and develop an effective planprevent fires in future as we
as an appropriate responseshould a fire occur in the future. Issues suchfies prevertion and
managemenf littering/fly-tipping also need to be addressed as part of a wider sggtef raising
public awareness on thenportance of these habitats.

3 Drainage ManagemenPlan

One issue that can cause concerns, particularly for loesie$totlers,relatesto whether restoration
may result in increased flooding in the surrounding ateanany instances bog restoration has the
opposite effect by returning more natural hydrologl conditions whereby flow is attenuated and
reaches the suounding watercourses morslowly than when drains were presefithis is evident at
bogs such as Killgnny Bog SA@O00006)where extensive restoratiomas been carried out on
cutover bog andhere have been no adverse impacts on adjoining agricultural. lan

Nonetheless, mny indviduals may remain unconvinceth these issuesintil several years after
resoration has taken place. Therefqren order to provide reassurancen integrated drainag
management plan for the bognd its surroundings has been developapart of this retoration
plan. The drainage management plan will be intended to supportctireservation objectives for
Ardgraigue Bog SAC by ensuring that the drainage networkearamtained without impacting on
the conservation objectivesThe plan assess instancesxsting impediments to the effective
management of the drainage network (e.gindersized cwerts or channels) and provides
recommendations in relation to renedial works and maintenance works going forward.
Implementation d such measurgwill ensure thathe risk of flooding will be sigiicantly reduced.

Action 3.1: Implement the actions of theDrainage Management Plafor Ardgraigue Bog SAG
conjunction with local stakeholders

Implemeningthis plan wil require input from local stakeholders to ensure tmatuired actions car
be implemented

4 Community Benefits

Through consultation with the local communind other stakeholders will be possible to deslop
ideas for maxingng socieeconomic benefitdor the local community through restoration. These
might include building orimproving existing facilitieswhere appropriate(i.e., tracks, board walks,
bog bridges), encouraging the creation of small tourism enterpripeanoting the benefits to
humanhealth and wellbeingandenhancing the value of the site as an edimaal resource.There
are many casesvhere local communitiesntluding local businesses, are actively involmear
supporing the conservatiorand restorationof raisedbogs acrossthe country. Examples ofhis are
found at Abbeyleix Bog (Ca Laois), @rownagppul Bog SACCO Galway), Girley Bolatural
Heritage AreaNHA (Ca Meath), Lodge Bog Kildare) and Scohaboy Bog NHA (Co. Tipperary).

Ardgraigue Bog offerpotential for recreation and amenity; there are many tracks and roadway
around the bog. Tére ispotential for investment in upgrading, expanding and maintaining these
tracks as access routes for amenity and recreasabject to I@al community desire to explore
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theseoptions.

Apart from immediate ecoomic benefis, the restoration of raiseddygs can provide many other
benefits to the wider community, such as provision of clean water, flood attenuation and water flow
regulation, preservation of archaeological artefaated other sources of historical kwledge and,

not least, helping Ireland drice its national greenhoesgas emissions and, therefore, helping to
combat climate change.

Action4.1: Optimise the commuity benefits of the resbration plan.

As the restoration plan igurther developedand implemented opportunities to improve theg
recreation and amenity value of the bog and surrounding aas promote local initiativeswhile
protecting and enhancing iteatural values will be explored by ad with the local community
Promoting community involvemenhithe longterm management of the sitboth during and aftef
restoration measures are carried qutill be encouraged

5 Restoration Plan Implementation

5.1 Preparatory

Prior to implenentation of the restoration plan several preparatory actions are requiretbise
construction of restoration measures caommence. A summary of theggeparatory actions is
outlined below:

1 Hydrological characterisatiog collation of existing hydrologicdiata, hydrological surveys,
instrumentation with monitoring data (where nessary;

1 Review of proposed restoration mea®sr in line with best practiceat the time of
implementation (including exploring opportunities to implement enhanced measures);

1 Detaied ecological surveys (primarily comprising surveys of cutover areas, beite wh
necessary also includes high bog areas, @fgecotopes have not beesurveyed in many
years);

1 Landownership Investigations (investigations into ownership, turbary righty etc.

Stakeholder consultation and community engagement (meeting with stakerotdoutline
restoration plans and considany concerns raised by theclal community);

1 Compensation/land acquisition (compensation or acquisition of lands required to implement
the required restoration measures on private lands);

Appropriate Assessmeficreaing;

Compilation of tender/constructiomlocuments including preparan of health and safety
file;

1 Surveying and setting out of the works;

Implementation of restoration meases (including construction supervision and contract
administration);

1 Postworksinspections and preparation of dsuilt survey information;

Update of restoration plan to outline works completed and remaining works required in
future.



5.2 Progress to date

Limted progress has been made in implementing the proposed restoration plamdagraigueBog

SACIn recent monthssome preparatory actiondhhave commenced however, this prinilgrinvolves

engaging wittsome local stakeholdersurther updates will be proded asprogress is made with
the implementation of theestorationplan.



Map 1 - Ardgraigue Bog SAtbunday

g I - 2 :
s rasaded \ o,
- |/
‘. / -/'-\
'F 'A':’ e . k
LI (Y i 4 I
L % = WBT1 e
e (v “ ‘-—.—.
o =
-\ = -
» N - - . -
N
+ . - .
e i -y :
— - y Oi
- » \. '. g x U
\ b N 3
I 3 - A Ao "
> \, Y 2 §» -
- ¢ e
‘ g
A f
. ‘\
« & N
- . -
“.N »
14 -

1Kilometers N
25 5
— F . .
- ..’ alm —

~ [_]Ardgraigue Bog SAC

-

(F | ===t BordnaMéna

Ardgraigue Bog SAC
Site Location Map

RBRFZ0_ 810 02235 DR 451 01 SaoLocon
N er 1:50,000 [y 8K |co- 200032023

Ordnance Survey Ireland License No. OSINMA.014
el © Ordnance Surwey Ireland Government of Ireland.




Map 2 - Ardgraigue Bog SARestoration Proposals
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