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Summary:

The Hydrological ad Vegetation Monitoring for th€oillte EU LIFE Project
Demonstrating Best Pracken Raised Bg Restoration in Ireland 20312015has
recorded improvements in raised bog habiiigtin the ProjecSites, whichindicate
that restoration of Active Raised Bog Habitat is possiosomeof the Project Area.

Hydrological Monitoring recorced a rise in watelevels after cleafelling on high

bog areasn 2011 and 201However adecline in watefevels was noted during the
dry summer monthsf 2013 With the blocking of drains in 20184ith peat or plastic
damswaterlevelswere maintainedlose to the bog surfatkeroughout theemainder

of year.In 2014 watetevels declined again during another dry sumrrethe wet
summer oR015, watedevels remained high throughout the year in the wetter areas

Waterlevels need to be maintainedtiwn 10cm of the raised bog surface for
Sphagnunmoss to become established and for Active Raised bog to develop over
time. In previously cutover afforested areas along the margins of raised bog sites it
wasmore difficult to raise water levels as a resilthe shallow peat depth present
and the more intensive drainage effegtissome sites drain blockingnly started in

the summer of 2014andtherefore it was # summer o015 before any trends in

water level rig could beinterpreted Theresultsfor 2015show that on open bog sites
where there were deep drains that needed large compositetdanse in water

levels was quite dramatic. On marginal cutover areas themre limited watetevel
increases

Vegetation Mnitoring noted the removal obaifers and the establishment of raised
bog species includingphagnunmoss.Under closed canopy conifer plantaonery
few raised bog species mepresent and these aréask longer to recoveBy 2015
the wetter areas of conifer clef@il had been calnised bySphagnunmoss and other
raised bog species such as cotfjpasses, heathers and purple mg@ss. Where the
clearfell is drier, despite dratblocking, birch regeneration along with bramble,
bracken and willowherb have become establishé¢here there wee more open
canopy conifer plantations, raised bog species readairthe ground flora and
restoration of rised bog habitabccuredover a shorter timscale Where steep
slopes odry shallow peabccuredalongthe margins of some projecites, wet
woodlandwasthe expected outconfeom restoration measures.



E4: Hydrological Monitoring :

Hydrological monioring for this project involvethe installation of WALRAGs
(WAter-Level RAnge Guages) on each of the project sites to record hydralogi
recovery after restoration. Walrags record wédgel fluctuations in the topOcmof
the bog. In total 30 Walrags were installed on the project sites. Walrags were
installed where possible, well in advance of #i@léng operations to capture base
line data on watelevels prior to restoration work.

In November 2011, during cle&elling operations oiscohaboy Bog (LF15)a
Walrag was damaged by machinery and required replaceAisatin July 2013,
another Walrag was damagedring treefelling operations orLough Forbes
Complex (LF04)andneeded to beeplaced See Table L An additional 8 Walrags
were retainedo replace anynstalled Walragslamaged during draiblocking but
these wereot required.

All 130 Walragsare visited monthly by Cdik staff and watekevels readings were
recorded between June 2011 and December 2015. Aftefelag of conifers, a
rise in wateflevels was recorded on a number of sf@sePhotosl - 2 & Table 2).

All 130 Walragswere revisitedannuallyby Ecobgists between June and September
during2012- 2015 to ensure that they are all functioning properly.

The wateflevel readings were collated by the Project Ecologists and graphs produced
to compare watelevels in cleaffell areas with adjacent open highg. After clear

felling, waterlevelsincreased on most project areas. A sample of these Walrag graphs
and associated photographs are outlined below:

All 130 Walragswere installedon 17 project sites by December 2011

During tree-felling operations, 2 Walrags were damaged and replaced

All 130 Walrags water-levels were read monthly by Coillte staff

All 130 Walrags wereannually re-checked by Ecologistdy September
2012- 2015




Table 1: Allocation of Project Sites between ecologists John Conagh&JC) and
John Derwin (JD) and allocation of Walrags and Permanent Quadrats per project site:

Project Assigned | Project Site Project | No. of Walrags No. of permanent quadrats
Site No. | Ecologist | Name Site Installed/ (Replaced) Installed/(Replaced)
Area
1 JC Curraghlehanaghl 11 ha 4 Walrags in recently 4 Permanent quadrats in recently
i New Forest clearfelled forestry clearfelled forestry
2 JC Monivea 9 ha 4 Walrags in recently 4 Permanent quadrats in recently
clearfelled forestry clearfelled forestry
3A JC Lough Reéd 12ha 4 Walrags in recently 4 Permanent quadrats in recently
Kilteevan clearfelled forestry clearfelled forestry.
3B JC Lough Reé 22ha 2 Walrags in rich fen 3 Permanent quadrats in rich fen
Tonagh 2 Walrags in conifers
3C JC Lough Reéd 10ha 4 Walrags in conifers. 3 Permanent quadrats in conifers
Muckanagh 2 Walrag in wet woodlang 1 Permanent quadrat in wet wood
4 JD Lough Forbes 16ha 1 Walrag on open bog 1 Permanent quadrats on open b
Cloondara 5 (1)* Walrags in conifers 5 Pernmanent quadrats in conifers
5 JD Moneybeg & 14 ha 6 Walrags in recently 4 Permanent quadrats in recently
Clare Island clearfelled forestry clearfelled forestry.
Goreport
6 JC Derrinloughi 59ha 6 Walrags in conifers 5 Permanent quadrats in conifers
Cloonkeenlean 6 Walrags inclearfell 4 Permanent quadrats in cldatl.
anode
7 JC Keeloges 4 ha 2 Walrags in conifers. 2 Permanent quadrats in conifers
Ballyhard
8 JC Ballygari 29ha 4 Walrags in conifers 3 Permanent quadrats in conifers
Aghrane 5 Walrags in recently 2 Permanent quadrats in recently
clearfelled forestry clearfelled forestry.
9 JC Aughrimi 109ha | 3Walrags on open bog | 1 permanent quadrats on open bg
Aghrane 2 Walrags in recently 4 Pamanent quadrats in recently
clearfelled forestry clearfelled forestry.
4 Walrags in conifers 4 Permanent quadrats in conifers
10 JD Lough Kinale & | 37ha 4 Walrags in open bog 1 Permanent quadrat on high bog
Derragh Lough 1 Walrag in wetwoodland| 3 Permanent quadrats on cutover
Tonymore bog
1 Pemanent quadrat iwet wood.
11 JD Mount Jessop 71 ha 1 Walrag on open bog 1 Permanent quadrats in open bo
8 Walrags in conifers 2 Permanent quadrats in conifers
3 Walrags in recently 2 Permanent quadrats in alefell
clearfelled forestry 2 Permanent quadrats in nat rege
1 Walrags on cutover 1 Permanent quadrats on cutover,
12 JD Girley Bog- 33 ha 6 Walrags in conifers 6 Permanent quadrats in conifers
Drewstown
13 JD Lough 22 ha 6 Walrags in Conifers 5 Permaent quadrats in recently
Derravaragh 1 Walrag on open bog clearfelled forestry.
Derry 1 Permanent quadrat on open bo
14 JD Wooddown Bog | 51ha 1 Walrags on open bog | 1 Permanent quadrats on open b
8 Walrags in conifers 7 Permanent quadrats in recently
clearfelled forestry
15 JD Scohaboy Bg- | 72ha 4 Walrags on open bog | 5Permanent quadrats on open b
Sopwell 6 (1)* Walrags in conifers| 3 Permanent quadrats in conifers
16 JD Arragh More 91 ha 3 Walrags in open bog 2 Permanent quadrats in open bo
Bog- 3 Walrags in conifers 3 Permanent quadrats in conifers
Derrybreen 2 Walrags in recently 3 Permanent quadrats in recently
clearfelled forestry clearfelled forestry
17 JD Cangort Bog 13ha 6 Walrags in conifers 5 Permanent quadrats in conifers
Kilfrancis
Total Sites 19 685ha | 130 (2 Walrags 108 Permanent Quadrats

Note*: Numbers in parenthesis indicate damaged Walrags that required replacement



Photo 1: Wooddown Bog Walrag No. 2, June 201Within closed Canopy
Conifer Plantation on high bog

Photo 2 Wooddown Bog Walrag No. 2, July2012. Conifer Plantationon high
bog, clear-felled in July 2011.




Table 2: Rise in Waterlevels onCoillte LIFE Project Sites and Restoration Potential
(* indicates areas that have altered due to inclusion of additional areas and more accurate mapping)

Project Project Site Project | Rise in Water-levels (cm) | Restoration Potential

Site No. | Name Area Requirements

1 Curraghlehanagh 11 ha Cutover Bog<l mdeep. Limited: Regeneration Pobdial

i New Forest Local rise in water levels to| for Wet Woodland orCutover
within 20cmof bog surface | Bog.

2 Monivea 9 ha Cutover Bog <1 naleep. Limited: Regeneration Potential
Local rise in water levels to| for Wet Woodland ornsolated
within 10 cmof bog surface| section of Cutover Bog.

3A Lough Red 12ha From -60cmbelow to within| Limited: Regeneration Potential

Kilteevan -20cmof the bog surface | for Wet Woodland orCutover
3B Lough Reé 22ha From-40cmbelow toOcm+ | Limited: Regeneration Potential
Tonagh flooding the surface for Rich Fen
3C Lough Red 10ha From-70cmbelowto Ocm+ | Limited: Regeneration Potential
Muckanagh flooding the bog surface for Wet Woodland orisolated
after Cleatfelling section of Cutover Bog.
4 Lough Forbes 16 ha From-70cmto -30cmbelow | Good Regeaeration Potentigbr
Cloondara surface after Cledfelling Degraded Raised Bog
5 Moneybeg & 14 ha From-60cmto within - Limited: Regeneration Potential
Clare Island 10cmof Bog Surface after | for Wet Woodland on this
Goreport Drain-blocking isolated section of Cutover Bog
6 Derrinloughi 59ha From-60cmto -10cmof Excellent:Regeneration
Cloonkeenlean Bog Surface after Clear Potentialfor Active Raised Bog
anode felling and Drainblocking

7 Keeloges 4ha Cutover Bog <1 ndeepIn | Limited: Regeneration Potential

Ballyhard 2014, ¢earfelled & drain- for Wet Woodandfollowing
blocked,limited recovery | treefelling and drairblocking

8 Ballygari 29ha Cutover Bog 1 to 2m deep | Excellent:Regeneration

Aghrane Local rise in water levels to| Potentialfor Active Raised Bog
within -20cmof bog surface

9 Aughrimi 109ha | From-60cmto -20cm of Excellent:Regeneration

Aghrane Bog Surface after Clear Potentialfor Active Raised Bog
felling and Drainblocking

10 Lough Kinale & | 37ha From-20cmto within - Excellent:Regeneration

Derragh Lough 10cmof Bog Surface after | Potentialfor Active Raised Bog
Tonymore Drain-blocking and/orBog Woodland.

11 Mount Jessop 71ha From-70cmto 10cmof Bog | Excellent:Regeneration
Surface after Cledelling Potentialfor Active RaisedBog
and Drainblocking and/orBog Woodland.

12 Girley Bog- 33ha From-70cmto -10cmof Excellent:Regeneration

Drewstown Bog Surface after Clear Potentialfor Active Raised Bog
felling and Drainblocking

13 Lough 22ha From-70cmto -30cm of Limited: Regeneration Potential

Derravaragh Bog Surkce after Clear for Wet Woodland, due to steef
Derry felling and Drainblocking | slopes and shallow peat.

14 Wooddown Bog | 51ha From-70cmto -10cmof Excellent:Regeneration
Bog Surface after Clear Potential for Active Raised Bog
felling and Drainblocking

15 Scohaboy Bog | 72ha From-70cmto -10cmof Excellent:Regeneration

Sopwell Bog Surface after Clear Potential ofActive Raised Bog.
felling and Drainblocking
16 Arragh More 91 ha* From-70cmto -10cmof Excellent:Regeneration
Bog- Bog Surface after Clear Potentialfor Active Raised Bog.
Derrybreen felling and Drainblocking

17 Cangort Bog 13ha From-70cmto -30cmbelow | Good Regeneration Potentifdr
Kilfrancis surface after Cleafelling Degraded Raised Bog

Total 685 ha




Arragh More Walrag No. 7: This Walrag is locatedn high bogs0m from the
southern margin of the southern plantation, under closed canopy conifers. Water
levels increased frod0cmbelow ground level td0cmof the bog surfae

throughout tle winter months 02011 There is a decline in wat&vels to30cm

below ground level during the summer month@f2 but watetevels remained
within 20cmof the bog surface throughout mos6f12

In 2013the adjacent conifer plantation was clégled and although there was a
decline during the summer month2@cmbelow the bog surface, watkvels
remained withinlOcmof the bog surface throughout most of the yeaQb4 water
levels improved further remaining withitbcmof the bog surfacthroughout the
year. In2015 waterlevels remained withinOcmof the bog surface. With the
blocking of drains, watelevels will remain highand this areanaysupportdegraded
raised bodhabitat(See Fig. 1 & Photos -3l).

Figure 1: Arraghmore Bog Walrag No. 7, Clearfell on High bog, 2012015

Arraghmore Bog, Walrag No. 7
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Note 1: Clearfelling andDrain-blocking with peat dams occurred in 20T3ere was a decline in
waterlevels due to the exceptionally dry summéf013.



Poto 3: Arraghmore Walrag 7, August 2011




Arragh More Walrag No. 5: This Walrag is located on open high Hs@mto the
southwest of thesouthern conifer plantationVaterlevels have risen to withibOcm

of the bog surface, throughout the winter memih2011 There is a slight decline in
waterlevels during the summer months26f12 but wateflevels remained within
10cmof the bog surface throughout most26fl2 There was a sharp decline in water
levels to20cmbelow the bog surface during the exceptiondty summer 02013

but waterlevels rose to the surface during the winter months. This pattern was
repeated ir2014with waterlevels declining td5cmbelow the bog surface during
the dry summer months and rising to the surface during the wim@015, water

levels remained withidOcmof the bog surface throughout most of the y@éth the
blocking of drains in adjacent areas, wdgafels will remain high throughout the year
and this area will suppoaictive raised bobabitat(See Fig. 2 & Photo%-6).

Figure 2: Arraghmoe Bog Walrag No. 5, on Open High bog, 20312015

Arraghmore Bog, Walrag No. 5
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Note 1: Clearfelling of conifers inadjacent plantation occurred in 2013
Note 2: There was a decline in watkavels due to the exceptionally dsymmes of 2013and 2014



Photo 5: Arraghmore Walrag 5, August 2011
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Photo 6: Arraghmore Walrag 5, July 2015




Mount JessopWalrag No. 6: This Walrag is also located in a closed canopy conifer
plantationon cutover bogio the southwest of the eastern access track. W-deels
increasedafter cleatfelling from 60cmbelow ground level ta0Ocmabove ground
leveland remairatthe bog surface throughout the winter mor@h2011 In 2012
waterlevels remainedOcmabove the bog surface, throughout the year.

In 2013 waterlevels emainedlOcmabove the bog surface with a slight decline in
the summer month¥Vith the blocking of draing 2013 waterlevels haveemaired
10cmabovethebog surface througho@014and2015 If waterlevels remain high,
active raised bog or bog woodthhabitatmay become establishé8ee Fig. 3 &
Photos 7- 10).

Figure 3: Mount Jessop Bog Walrag No. 6Clearfell on Cutover bog, 20112015

Mount Jessop, Walrag No. 6
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Notel: Conifer ClearfellDate: September 201 Drainblocking August 2013
Note 2: The large Min value in Nov@L1, may have been caused by the proximity of heavy machinery



Photo 7: Mount Jessop Walrag 6 June 2011

Photo 8: Mount Jessop Walrag 6August\2012
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Pho.tvo\ 9: Mount Jessop Walrag @Augu\st 2013
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Girley Bog Walrag No. 6:This Walrag is located 200m from eastern margin of
conifer plantation. After cledielling, waterlevels increased from ovéOcmbelow
ground level to withirlOcmof the bog surfaceghroughout the winter montlos
2011 Throughout2012 waterlevels have remained withitOcmof the bog surface
apart from two anomalous readings, which may be due to interference with the
Walrag or proximity of heavy machinery.

With drainblockingin 2013 waterlevels remained withinOcmof the bog arface
apart from the dry summer months.2@14waterlevels remained withidOcmof the
bog surface apart from the dry summer month20it5 waterlevels remained within
12cmof the bog surface and were witHiGcmof the bog surface for most of the
year. There is active regeneration 8phagnunmoss which indicates that watewvels
remain withinlOcmof the bog surface throughout the yaad this area may support
active raised bog habitébee Fig. 4 & Photos 1-14).

Figure 4: Girley Bog Walrag No. 6 Clearfell on High bog, 20112015

Girley Bog, Walrag No. 6
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Note 1 Felling date August 201 Waterlevels have risen sharply after cldall to within 10cm of the
bog surface for most of the year.

Note 2: The anomalous readings of February and March 2012 may be due taémeefavith the
Walrags or proximity of heavy machinery.




Photo 11:Girley Walrag 6, June 2011
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Phgt\o 13:Girley Walrag 6, July 2013
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NPWS Girley Bog Hydrology Survey

In February 2013, a meeting was organised by NPWS to outline the results of a
hydrological survey on Girley Bog, carried out by Hydrologist R. Flynn of QUB. This
hydrological survey highlighted lower watkvels and steeper slopes within the
Coillte LIFE Project area as compared to the adjacent open higtSeeg-ig 5.
Drain-blocking within the Coillte LIFE Project area will raise wakevels. However,

the steeper slopes may restrict restoration potential.

This hydrological survey also noted evidendgossible groundwater discharge
adjacent to the esker ridge to the sewtst of the Colllte LIFE Project area. This
may have implications for the creation of a lagg zone in this area and will be
investigated further over the coming yehy QUB researcBtudent{Update
requested from QUB)

With the blocking of drains in July 2013 waderels have risen close to the bog
surface within the Coillte LIFE Project Arédee Photo 1p If waterlevels remain

high throughout the year, this will have a positffect on the adjacent high bog and
may promote Active Raised Bog regeneration within and adjacent to the Coillte LIFE
Project.

NPWS/ RPSPredictive Modelling:

A hydrological model has been recently developed, based on Irish and Dutch research
which predkcts, with reasonable accuracy, where there is potential to restore active

bog on the high bog (Draft National Raised Bog SAC Management Plan, 2014). Only
those areas of high bog which meet the hydrological criteria can now legitimately be
considered as raded Raised Bog habitat. As part of the Coillte LIFE Progeegs

of potential degraded raised bog have been identified with the use of Lda#sR

provided by NPWSThis has allowed the development of a predictive miogel
NPWS/RPSto highlight areasf high bog that have potential to become active due to
slopes. These areas were then verified on the grioyhdbitat surveys.



Figure 1: Girley Bog NPWS Hydrology Map2012

Note: Lower waterlevels recordedvithin andadjacent taConifer Plantation wthin Coillte EU LIFE
Project Area

Photo 15 NPWS Aerial Phota September2013. Showing water-level rise in
drains within Coillte EU LIFE Project Area after blocking with Peat Dams,
e e




E5: Vegetation Monitoring:

VegetationMonitoring for this projectnvolves vegetatiorsurveysusing theNPWS
nationalstandard raised bog mapping method. This will allow monitoring of
vegetation change over time and will allow integration of project monitoring results
with theNPWS National Raised Bog Monitoring Program.

Vegetation mapping will indicate the degree of success of the restoration project. If
restoration is successful there will be a quantifiable increase in bog vegetation
cleared sites and as the bog surface gets wetter, tleasevéll be colonised by peat
forming Sphagnunmosses. However on drier areas along the margins of some project
sites, where there is a $lloav peat depth, regeneratimjrch woodlandwill be the
expected outcomé Birch Management table has been pregdceindicate how

much area will be committed to controlling birichthe futureand how many areas

will be allowed to develop into birch woodlaad part of the AfteLife Management
Plan(See Appendix A Birch Management Table).

Vegetationsurveysoccured, where possiblegfore cleaifelling (2011).
Project Sites were-surveyedollowing completion of restoration worlR013.
Vegetatiorrecoverywasassessed in the final yeafrthe project 2015.

All 17 project sites weregisited during AugusBegember 2011to survey the habitat
and to assess the restavatpotential.The 17 project sites were fsurveyed during
AugustSeptembeR013to assess any habitat change post restoration work of clear
felling and drairblocking.All project sites were reisited bySeptember 201®
assess the outcome of restoration work and to prioritise areas for manaJdéraset.
surves also provided useful information on the areas identified bjNtP&/S/RPS
predictive model as having potential for Degraded RaidegHBabitat.

The main vegetation changetedon most project sites was the removal of conifer
plantations. Where closed canopy conifer plantations occurred, spiese bog
vegetation remains and colonising species such as Bracken, Bramble and-Ngitlow
can dominate initially. Howevewhere drairblocking has occurred arndaterlevels
riseclose to the surfaceaised bog species such as Ling HegtCottorgrasses and
Purple Moor-grass begin to dominate as well3shagnunmosses. On areas where
moreopen canopy conifer plantatieccurred, raised bog speciegevalready
established and expaguito colonise the recently cleared areas.

These surveyallowed the mapping of the sites to indicate the original habitat present
in 2011, the initial habitaafter restoration works iB013 the postestoration habitat

of 2015and the predictetiiture habitathat will be managed for in th&fter -life

Plans

Vegetation Surveysof all 17 project sitescompletedAugust-September 2011

Vegetation Resurveys of all 17 project sitescompleted August-September 2013

Final Vegetation Surveys of all 17 project sitescompletedAugust-September
2015




The final vegetation maps have been completed and these indicate where wet Birch
woodland will be the expected outconidese maps clearly identify areas where

Birch is currently regenerating and differentiate between areas where Birch needs to
be controlled and where it can be allowed to develop into wet woodland. This takes
into account the current habitat conditiore firedicted model results and its distance
from Active Raised Bg and Degraded Raised Bog aréagpendix A outlines the

areas expected to develop into birch woodland)

Overall9 of the 17 projects sites have areas that are expected to develop into the
Annex | PriorityActive Raised BogHabitat. These sites have been classified as
supportingDegraded Raised Bog Habitatwhich by definitionin the EU Habitats
Interpretation Manuahust be capable of regeneration to active raised bog within 30
years. This sict definition has beefollowed to classify areas of degraded raised bog
through thause of LIDAR dataNPWS/RP Soredictive model, watelevel data and
vegetation surveys.his is a highly restrictive classification of Degraded Raised Bog
that should bable to restore to Active Raised Bog in the near fufline.remaining 8
project areas occur on marginal areas of high bog or cutover bog, which will not
support activeaised bog habitat. However these marginal avé&sipporting

Raised BogHabitat are mportant for restoratioaf adjacent areas aofegraded or

active raised bog. The development of lagg zones of wet woodland on the cutover bog
is alsoimportant for the protection of the entire raised bog habitat

When the final vegetation surveys were pbeted, the habitats for the entire projects
sites could be mapped. From the blase survey and final rsurvey, the initial and

current habitats were mapped. These maps indicated the success in removing conifer
plantations and in some areasaretting d the high bogTaking into account the

NPWS Predictivéviodel for Degraded Raised Bog arsing the LIDAR the future
habitats of the project sites were estimated. This indicates the areas where Active
Raised Bog is expected to develop over the coming y8assAppendix B: Ranking
Table).



Permanent Quadrats
Vegetation surveys were supplemented by the establishm@8 Bermanent
Quadrats (10x10m) with an average d quadrats per project site (See Table 1)
The vegetation changes in these quadvatemonitored annually and collated by the
Project Ecologists, along with a comprehensive photographic record. These quadrats
were resurveyed during summer 2018, record any vegetation changdter cleaf
felling. The quadrats were also-serveyed in AugusSeptember 2013, to record any
vegetation changegheredrainblocking was completed hese quadrats were
surveyed again i8014 and 2015-rom these surveys it was clear that although bog
vegetation was increasing in the quadrats, it was slower to reioaye closed
canopy quadrats.

All 108 Permanent Quadrats on the 17 project sites werestablished by
Ecologists byOctober 2011 and werae-surveyedannually by September 2012
2015

The quadrat data collated by the Project Ecologists along withgriaptas is used to
compare plant species present in cledirareas with adjacent open high bog. After
clearfelling, raised bog specidmcame established on most project areas. A sample
of these quadrats and associated photographs are outlined below:

Mount Jessop Quadrat 1:.This quadrat was located towards the eastern margin of
the conifers plantatioan cutover bognd occurred under recently cldalied closed
canopySitka Spruce. In 2011, the ground cover contains some Ling Heather, Purple
Moor-grassandSphagnunmoss but mainly consisted dlypnummoss pine needles
and brash.

In 2012, the area of open water increa$®idh the blocking of draingn 2013 Ling
Heather, Cottoigrasses an8phagnuntoverincreasd. There is some natural
regeneratiomf Birch seedlings, whicheeds to be controlled.

In 2014 Ling Heather, CottoigrassesPurple MoorgrassandSphagnuntover
increasd further but Birch, Bracken and Soft Rush also increased. In 2015, €otton
grass and Soft Rush increased and Birch dgeel into sparse canopgver time, if
conditions remain we§phagnuntover will increase further, albog woodland
habitatwill be establishedSee Table 5, Photos 167).



Table 5: Mount Jessop Quadrat 1(Years 2011- 2015

Area: 10 x 10m

Bog Type: Cutover Bog Ecotope:Bog Woodland Slope: Slight 1:100m

Location: 20mN of W6 Grid Ref: N1324069907 Altitude: 57m

Management: Clearfell 2011/ Block Drain2013

Aspect: South

Landuse: Forestry SitkéSpruce

Date 28/09/2011 | 08/082012 29/082013 09/092014 06/08/2015
Firmness Firm/ Wet Firm/ Wet Wet/ Soft Wet/ Soft Wet/ Soft
Drains Yes Blocked Yes Blocked @ | Yes
Aug 2013 10m Blocked @

Yes Yes 10m
Drain direction/spacing N-S @ 2m N-S @ 2m N-S @ 2m N-S @ 2m N-S @ 2m
Peat Depth >1.5m >1.5m >1.5m >1.5m >1.5m
Canopy Covefb 0 0 0 0 5
Canopy Height (m) 0 0 0 0 1.0
Vegetation Covedo 45 30 50 70% 70
Vegetation Height 50 75
(cm) 5 20
Dwarf Shrub Covefo | 3 3 12 15 17
Herb Coveb 7 5 30 50 53
Bryophyte Covefb 35 35 50 70 70
Sphagnum coveé¥o 10 10 25 45 45
Open WatePb 15 40 10 (algal) 10 10
Brash covefb 30 30 30 20 20
Pine Needle cove¥o 10 0 5 0 0
Pine Needle Depth 5 0 0
(cm) 0 <5
Bare Peato 0 5 (algal 0

0 5 hollows)

Species humber 7 8 16 16 18
Betula pubescens 4% 2% 5% 10% 10% (5%)
Salix ciner@ 2% 1% 1%
Pteridiumspp 1% 1% 2% 5% 3%
Rubus spp 5% 5% 2%
Epilobiumspp. 1%
Juncuseffusus 1% 3% 5% 10%
Calluna vulgaris 3% 3% 10% 15% 15%
Vaccinium myrtillus 2% 2%
Potentilla erecta 1% 1%
Rumexspp. 1%
Eriophorium 10% 20% 25%
vaginatum
Molinia caerulea 2% 2% 5% 5%
Luzulaspp. 1%
Hypnum jutlandicum | 25% 25% 25% 20% 20%
Dicranumspp 2%
Polytricum commune 3% 5%
Sphagnum palustre 2% 5% 10% 10%
Sphagnum recurvum | 3% 5% 5% 5% 10%
S. papillosum 5% 10% 5%
S. sibnitens 5% 5% 10% 10% 10%
S. cuspidatum 10% (In Drains) | 10%




Photo 16:Mount Jessop Quadrat 1, September 2011
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Arragh More Quadrat 7: This quadrat was locatexh open high bo§0Omsouth
westof the canifer plantation marginin 2011, the ground flora containddng
HeatherCrossleaved HeathCottongrasses, Whitbeaked Sedg&og Asphodel
and some&sphagnunmoss coverln 2012 the ground cover of Ling Heather
decreased and Bog Asphodel increased.

In 2013 the cover of Whitdbeaked Sedg®&og Asphodel and sontgphagnunmoss
increased and the cover of cottgrass decreased. 2014 the cover of Bog Bean
increased slightly, buBphagnunmoss covedecreased. 18015 the cover of Ling
Heather, cottn-grass an@phagnunmoss increased and the cover of WAigaked
Sedge and Bog Asphodel decreased and was restricted to wet hollows.

With the felling of the conifers and blocking of drains in adjacent areas, Ling Heather,
Cottongrass an®phagnuntoverwill increasefurther. Any natural regeneration of
conifer seedlings will need to be controlled. Over time, if conditions remain wet,
Sphagnuntover will increase further ardkgradedaised bog habitatill be
established(See Tables & Photos 18- 20).

Photo 18:Arragh More Quadrat 7, October 2011




Table 6: Arragh More Quadrat 7 (Year 2011- 2015

Area: 10 x 10m
76m
Ecotope: Sub-Marginal

Location: 20m East of W5

Bog Type: OpenHigh Bog
Landuse: Norrintervention

Grid Ref: M9691901378 Altitude:

Slope:Flat

Aspect: NA
Management: Non-intervention

Date 12/10/2011 23/08/202 | 11/092013 | 22/092014 31/07/2015
Firmness Soft/quaking | Soft/quaking| Soft/quaking| Soft/quaking | Soft/quaking
Drains No No No No No
Slope Flat Flat Flat Flat Flat
Drain diredion/spacing NA NA NA NA NA
Aspect NA NA NA NA NA
Peat Depth >1.5m >1.5m >1.5m >1.5m >1.5m
Canopy Covefo 0 0 0 0 0
Canopy Height (m) 0 0 0 0 0
Vegetation Cove®bo 95 95 97 99 100
Vegettion Height (n) 0.5 0.5 0.5 0.5 0.5
Dwarf Shrub Covefbo 35 30 30 30 35
Herb Coveo 60 65 67 69 65
Bryophyte Covefo 40 40 47 25 41
Sphagnum coveé¥ 35 35 41 25 41
Open Watefo 2(Algal 0 0
pool9y 5 0
Brash covefo 0 0 0 0 0
Pine Needle coveYo 0 0 0 0 0
Pine Needle Deptftm) 0 0 0 0 0
Bare Peatt 3(Algal 3(Algal 1 (Algal 0
hollows) 0 hollows) hollows)
Species humber 16 18 20 15 18
Salixspp 1% 1% 1%
Holcus lanatus 1%
Urtica spp 1%
Calluna vulgaris 25% 20% 20% 20% 25%
Erica tetralix 10% 10% 10% 10% 10%
Eriophorium vaginatum | 10% 10% 5% 5% 7%
E. angustifolium 3% 2% 2% 2% 3%
Rhynchospora alba 25% 25% 30% 30% 25% hollows
Menyanthes trifoliata 2% 5% 3% 4% 5%
Narthecium ossifragum | 15% 20% 25% 25% 20% hollows
Trichophorum 5% 2%
caespitosum
Andromeda polifolia 1% 1% 1% 1%
Drosera rotundifolia 1% <1%
Drosera anglica <1% 2%
Cladonia portentosa 10% 10% 10% 10% 15%
C. uncialis 1%
Hypnum jutlandicum 5% 5% 5%
Dicranumspp 1%
Sphagnum capillifolium | 5% 5% 5% 5% 5%
S. papillosum 10% 10% 10% 10% 15%
S. subnitens 10% 10% 10% 5% 10%
S fusaim 2% 1% 1%
S.magellanicum 5% 3% 10% 5%
S. cuspidatum 5% 5% 5% 5% (wet 5%

hollows)




Photo 19: Arragh More Quadrat 7, September 2013

Photo 20: Arragh More Quadrat 7, July 2015




Lough Kinale & Derragh Lough Bog Quadrat 3 This quadratvas locatedn old
cutover bog to the soutkast of the local road, running eastst across the project
area.In 2011, thisguadratcontained Birch scrub with a ground cover of Ling Heather,
Cottongrasses and Purple megirass someélypnumandabundanSghagnummoss.

In 2012, Purple Moegrass ané&phagnunmoss cover increased and Crosksaled
Heath and Cottograss decreased slightly. In 2013, the cover of Ling Heather and
Cottongrass decreased. In 2014, the cover of Clemsed Heath and Cottayras
increased along with Birch. In 2015, Birch cover increased fuidkigh. the blocking
of drainsin adjacent areaSphagnunmosscover will increase further. Over time if
conditions remain webogwoodlandhabitatwill be establishedSee Table 7 &
Photos 21- 23).

Photo 21:Lough Kinale & Derragh Lough Bog Quadrat 3, October 2011




Table 7: Lough Kinale & Derragh Lough Bog Quadrat 3 (Years 2011- 2013

Area: 10 x 10m

Bog Type: Cutover Bog Ecotope: Wooded Flush Slope:Flat

Location: 15m N of W5 Grid Ref: N39311 70001Altitude: 64m

Landuse: Non-Intervention

Aspect: NA

Management: Drain-Blocking August 2013

Date 07/10/2011 02/082012 19/092013 19/082014 23/06/2015
Firmness V Soft/ VWet | V Soft/ VWet | Wet/ Quaking | Wet/ Quaking | V soft/ wet
Drains No No No No No
Drain NA NA NA NA NA
direction/spacing
Peat Depth >1.5m >1.5m >1.5m >1.5m >1.5m
Canopy Covefb 10 10 10 15 20
Canopy Height (m) | 1-2 3 3 2-3 2-3
Vegetation Covedo 100 95 100 100 100
Veg.Height (cm) 75 75 75 75 75
Dwarf ShrubCover% | 45 45 40 45 40
Herb Coveo 55 55 60 65 60
Bryophyte Covefb 70 80 80 75 85
Sphaghum coveyo 50 60 60 60 60
Open Watefb 5 5 0 0 0
Brash covefo 0 0 0 0 0
Pine Needle covéx | O 0 0 0 0
Needle Deptl{cm) 0 0 0 0 0
Bare Peato 0 0 0 0 0
Species humber 16 19 20 19 20
Betula pubescens 10% 10% 10% 6%) 15% (5%) 20% (5%)
Carex rostrata 1%
Ulex europaeus 3% 5% 5% 5% 5%
Calluna vulgaris 35% 35% 30% 30% 25%
(dieback)
Erica tetralix 10% 5% 5% 10% 10%
Vaccinium myrtillus | 2% 3% 5% 5% 5%
Vaccinium oxycocus | 5% 5% 10% 10% 10%
Eriophorium 20% 20% 20% 25% 25%
vaginatum
Eriophorium 20% 10% 5% 5% 3%
angustifolium
Potentilla erecta 2%
Molinia caerulea 10% 15% 15% 15% 10%
Osmunda regalis 1% 1% 1%
Cladonia portentosa | % 5% 5% 10% 10%
Hypnum jutlandiom | 10% 10% 10% 5% 5%
Polytricum commune| 10% 10% 5% 10% 10%
Dicranumspp 5%
Sphagnum 10% 10% 10% 10% 10%
capillifolium
Sphagnum recurvum 5% 5% 5% 5%
S. papillosum 5% 5% 10% 10% 10%
S. subnitens 30% 30% 25% 20% 20%
Sphagnunpalustre 2% 5% 5% 10% 10%

S. cuspidatum

3%

5%

5%

5%

5%




Derragh Lough Bog

Photo 22:Lough Kinale & Quadrat 3, August 2012
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Photo 23:Lough Kinale & Derragh Lough Bog Quadrat 3, July 2015



