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1. Executive summary

The Kinder Catchment Project aimed to improve the condition of the blanket bog habitat
and water qualityarisingfrom the catchment oft Yy A (i SR  KiddérfResérkoB Ene Q
project saw the stabiletion of bare peat and blocking of erosion gullies on top of the Kinder
Plateau on National Trust owned lanthe National Trust carried out tee interventions
between 2010 and 2015 through funding from Natural England and United Utilitiés
monitoring pogramme to evidence the impacts of the project wafunded by United
Utilities and delivered by Moors for the Future Partnership and the University of

Manchester The aims of the monitoring project were to:

1 To what extent do theapitalworks on the Kindemplateau effect water tables, run
off, and water quality?
1 Can restoration techniques be shown to have reduced peat / carbon erosion rates?
1 Can revegetation techniques be shown to be successful at covering bare peat with a

nurse crop and increasing divesstowards moorland species assemblages?

Theproject monitored the impacts of the catchment improvements at two spatial scades
micro-catchmentscale 4982m?) and across most of theblanket bog catchrent for the
reservoiron Kinder ScoutAt the micro-catchment scale water quality and fows were
monitored andcompared against an untreated controlicro-catchmenton the northern
Edge of the Kinder plateau. The treated micaichment was monitored for the effects of
revegetation, with seeding taking place iapproximately July 2013At the Kinder
Catchmentscale, vater quality was monitored at Kinder Gates,dsseschanges in water
quality across the full Kinder River catchment which covers a large proportion of the
treatment area. This monitoredhe effeds of both gully blocking and revegetation.
Approximately 18 months flow data and one year of water quality data was collected before

the capital works began, data collectiocontinued until2015

In addition, five sites were set up to monitdhe impact ¢ the works onvegetation
establishment and recovergnd water tabls. Three sites werareas oftreated bare peat

(within Kinder Catchment project area)ne site was abare peat control, and onsite a
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K@RNRTf 23A Ol f éakancHdrs/viele Gablighed aNdehtrdenttand bare peat and

intact reference sites to monitor rates of erosion on sites of different status.

As the capital workgook place throughout thelife of the project only one year post
completion of the interventions was availablevhen analysis of data was undertaken.
Therefore it is still very early on in the restoration process to expect changes in water

quality, flow and vegetation succession to be readily detected.

Effectiveness of gully blocks at holding sediment and water

A total of 83 stone, log and plastidams were surveyed to assess itheuccessn holding
sediment and water. Across all dams surveyed in winter 2014b8&%yeen 26 and 42
months after installation 95% slowed signs of peat accumulativmater pooling behind

dams, with 9% of dams were showing signsugfstreamvegetation establishmenfThese
results show that the gully blocks installed on the Kinder Plateau have been successful in
trapping sediment, and suggest that additional revegetation treatments have edabl

vegetation to establish rapidly behind dams.

Theseresultssupported findingsfrom the Woodhead Gully Block Monitoring projektere,
sediment depth behind stone damgncreasel by 14cm relative to an unblocked control
after 17 months Measurements takemefore andjust after gully block installation in 2012
showed that he majority ofsedimentaccumulation occued within a matter of weeks after
installation Further accumulation occurred over the following 17 months but this was not a

significant increaeuponthe initialaccumulation

Impact of revegetation works on bare peat

Oneafter completion of therevegetationworksof bare peathe extent ofbare peat cover
had reduced by 75%ith the nurse crop grasses rapidly estabirglpanddominating
vegetdion cover on treated sitesTheseearly stage revegetatioresultscompare very
favorablyagainst the recovery trajectories bare peat sites in the regicstabilisation and
monitored byMoors for the Future Partnershifgtabilising the bare peat protesthe
vulnerable peat surface from erosion and ameliorates environmental conditions for
recovery ofblanket bog planspeciesThesitestreatedon Kinder Catchment havecreased

in dwarf shrub coverparticularly heather@alluna vulgaris This cover aoprised of many
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small heather plants that would be expectexigrow and become more importamver the

upcoming growing seasons

A classification of the vegetation recorded in the monitoring programme to interpret the
recovery within national vegetation ocamunity classification schemes reveled that
treatment sites are dominated by grassland communities suclbeschampsia flexuosa
heath (as described by National Vegetation Classificatigsten) Rodwellet al 1992). This
grassland phase appears to be aniesly typical stage of eargtage revegetation sites and
AAYAT I NI NBadzt §a KFE@S 0SSy F2dzyR 2y aCCt Q&
Rishworth CommofKMaskillet al.20159.

Examination of longerm monitoring data from MAFand SCaMkhdicatethat bare peat is
likely to continue to decreasentil 2016as vegetation continues to establish and grawth

succession from a nurse crop dominated sward to a more blanket bog species composition.

Impacts of revegetation of bare peat on water table

Analysis of water table data collected from manual dipwedloowedwater tablelevels to
haveincreased, on average, dyy mm approximately 14 months after seeding, relative to
untreated bare peat areasThs relative increase was not significantly different ttoe
change on the control gullyoutA & O2 YLJI NI} 6f S (2 GKS NBadzZ (a
Water project(MS4W)which found significant increase in water table depth in revegetated
compared with bare peat reference sites of 35 mm after 3 years (Adlotl 2015) and
SCaMP results that a general trend in increasing water tables following revegetation and
gully locking but significant inteannual variability reflecting annual differences in rainfall

(Hammond and Ross 2014)
Impactsof revegetationon gorm flow

The impact of the works on water flows was assessed by focusing on the changes in water
flows during storm events. This focus aligned the monitoring with the wider monitoring
programme delivered by MFFP, in particular with the Defra and EnvironAgency funded
Wadz GALIX S . SySTAl 5SY2YAGNIGA2Y [/ GOKYSyY
adjacent on the Kinder plateau, but in the Derwent Catchméirtie treated site had longer

lag times(the difference between peak rainfall and pestorm flow)and lower peak storm
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flow in the posttreatment period when compared to the control; however these
differences were not significanthe Making Space for Water Project found clear impacts of
re-vegetation work @ both storm flow and lag timedag times increased by 20 minutes and
peak storm flow reduced by 3028 months after treatmentStorms analysed on the Kinder
Catchment project were all withijust 13 months half the time (for vegetation recovery) as
evidenced in the MS4W projed&ven the timescale of this project, it is not yet possible to
establish the full impacts of the capital works. Lortggm monitoring would be required to

fully assess the impact of revegetation on storm hydrographs.

Impact of capital works on water quality

Detailed investigation in the MS4W project founcethpplication of lime as part of the
revegetation work resulted in temporary decreasep@akcolour ofup to 87% and DOC
concentrations of up td4%for approximatelyé monthsin fluvial water samples fra
treated bare peat sites (Evans et al 2QExgch treatment of lime reduced DOC but by a

lesser magnitude (Evans et al 2015).

On Kinder Catchmenthistemporary effectwas clearly apparent in the data collected and
included in this report up until Decdrer 2014, but aime and fertilisetreatments on

Kinder continued until spring 2015, a full assessment of the lime and fertiliser treatments
was not possiblén this report Monitoring would be required for several more months to
fully assess the shoterm impacts of revegetation works on the Kinder Catchment Prpject

and over longer timescales to adequately evidence the continued impacts of the works.
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2. Introduction

The Kinder Catchment Project was a programme of capital works, implemented by the
National Trust and funded by United Utilities and Natural England. The project focused on
the catchment of the Kinder Reservain the Kinder Riteau, and had the aim of managing

blanket peat to reduce carbon loss by erosion and encourage vegetation cover through a

range ofbare peatstabilisation techniques.

Moors for the Future Partnership (MFFP) and the University of Manchester (UoM)
establisled a monitoring programme to measure the effect of the conservation and land

management techniques, with a focus on:

1 Impacts on water tables, ruaff and water quality;
1 Peat/ carbon erosion rates;
1 Success of nurse crop establishment and development ofentygpical moorland

plant communities.

The monitoring programme was given considerable added value through association with
other MFFP and UoM projects, namely MoorLIFE, Making Space for Water (MS4W) and the
Biffa¥T dzy RSR Wt S GflyRa FT2NJ 0KS CdziidzZNEQ LINR 2SO0 d

Methodologiesof all these projects werelosely aligned to increase the effectiveness and
reliability of the project and increase the robustness of results. In particular, data gathered
from MS4W and MoorLIFE reference sites were of particular use ay afwacreasing the

strength of the monitoring programme.
2.1. The Kinder Plateau

At 636m, Kinder Scout is the highest peak in the Peak District National Park and the South
PenninesSpecial Area of ConservationAQ. The site has suffered from a high level of
degradation through pollution, wildfire and overgrazing. The deep peat here is intersected
by a high density of erosion gullies, and in 2(dtthe start of the projectthe plateau had

extensive areas of bare peat.
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This degradations associated witta lowering ofthe water table and associated drying of
the peat(Allott et al2009, Labadet al2010). Eosion of bare peat providea high sediment
and carbon losto the fluvial systen{fEvanset al 2006)

2.2. Monitoring actions

Tablel describes the monitoring sites established as part of the Kinder Catchment project,

and the monitoring actions undertaken at each one.

Five sites were set up to monitor water table and vegetatibimee on restoration sites, one

on an intact referenceite, and one on the MS4W bare peat reference site. Dipwell clusters
were installed at each of the five sites. Dipwell clusters consisted of one automated dipwell,
surrounded by 15 manual dipwelfsllowing a methodology developed by Allott al.
(2009) Ten 2 x 2 nvegetationquadrats were established on each site, with each one being
associated with a manual dipweAutomated data loggerwere downloaded everg to 3
months water tables across the wider blanket bog we measured across the manual dipwell
clusters every week for campaigns lasteggproximately 12 weeksonths in theautumn

(SeptDecembey

Within one of the treatment areas, a flow station was installed to montiterimpact of the
works onwater flow and water quality taa micro-catchmentscale A flow station at the
MS4W bare peat reference si{fEN)was used to provide a atrol for of water flowfor a
non-treatment scenario.The flov station was equipped with ra automated pressure
transducer that recorded wateheight was downloaded everywo weeks. This loggem
combination with a Whotch weir, provided the means to calculate water flowater
samples were collected from both sites, from thendtch weir every two weeks Water
samples were also taken from the main Kinder Rakthe sane time to best capture
changes in water quality acrosee wider works siteand Kinder Reservoir blanket bog

catchment

The BG monitoring site was originally established to monitor the impact of both gully

blocking and revegetation on water flow. Howewgully blocks were not installed in this
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micro-catchment. Therefore monitoring was undertaken on the impacts of revegetation

only.

The level of sediment accumulation behind gully dams was monitored as an indication of
the avoided loss of peat (carbon) asesult of the works. This was carried out by measuring
the depth of peat behind gully dams at the start and end of the monitoring project. Levels of
peat erosionwere monitored attwo of the treatment sites, and the intact and bare peat

reference sitegTablel) using peat anchors.

Sphagnum recovery was monitored through the repetition dbghagnummosstransect
surveycompleted on the Biffa funde#Peatlands for the Future projeah 201Q This site
received conservation treatrmes (gully blocking and brash between 2010 and 204A4d is

wholly located within the larger Kinder Catchment project area.

Tablel ¢ summary of monitoring sites and the monitoring actions undertaken at each

Site Status Vegettion Water Water Water Peat
code table flow quality erosion
BG Treatment P P P P P
FD Treatment P P P
BF Treatment P P
FN Bare peat p p p p

reference
GV Intact reference P P
KG Catchment scale =

monitoring site

2.3. Conservation vorks

Thedelivery of the conservatiomworks programmeextended across most of the monitoring
period, continuing into early 2015. Data continues to be collected from the site, but for the
purposes of analysis and reportingnly data collected to the end of January B0is
consideredn this report Detailsof the dates of lime, seed and fertiliser treatmeraseach
monitored sites are presented iMable2. Maps showing the flight lines of the helicopters

spreading treatments are shown kigurel - 8.
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Gully blocking was undertaken across the catchment over the course of the project. Gully
blocking was undertaken around theD and BF monitoring siteBrashing was undertaken

in the BG catchment in November 2012.

Table2 lime, seed and fertiliser treatments

Year Treatment Approximate Dates Applicationrate KG BG FD BF GV
2012 Lime 29/05/2012 Unknown P (@] O (6] P
- 29/05/12 to :

2012 Fertiliser 30/05/12 Unknown P (0] (@] (0] Possible

2012 Seed 30/06/2012 Unknown

2013 Lime 10th June tomid )\ 0 own P P P P 0
July?

2013 Fertiliser 7th June to 8th Unknown P P P P (@]
July?

2013 Seed Unknown Unknown P P P P (@]

. 18/06/14 to

2014 Lime 24/06/14 1000kg/ha P P P P @]

2014 Fertiliser 25/06/2014 400kg/ha P P P P (0]
26/06/14 and

2014 Seed 30/06/14 - not on 50kg/ha O o O 0] 0]
KCP sites

* MFFP have requested this information from the National Trust who deliveredahservation
works; however we are were not in receipt of this information at the time of writing this report.
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LSF Application on KCP

Moors for the Future Partnership
The Moorland Centre
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Figure2 Initial fertiliser on KCP 2012
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Fgure 3 Lime application on KCP 2013
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