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1. Executive summary  

The Kinder Catchment Project aimed to improve the condition of the blanket bog habitat, 

and water quality arising from the catchment of ¦ƴƛǘŜŘ ¦ǘƛƭƛǘƛŜǎΩΩ Kinder Reservoir. The 

project saw the stabilisation of bare peat and blocking of erosion gullies on top of the Kinder 

Plateau on National Trust owned land. The National Trust carried out these interventions 

between 2010 and 2015 through funding from Natural England and United Utilities. A 

monitoring programme to evidence the impacts of the project was funded by United 

Utilities and delivered by Moors for the Future Partnership and the University of 

Manchester. The aims of the monitoring project were to: 

¶ To what extent do the capital works on the Kinder plateau effect water tables, run-

off, and water quality? 

¶ Can restoration techniques be shown to have reduced peat / carbon erosion rates? 

¶ Can revegetation techniques be shown to be successful at covering bare peat with a 

nurse crop and increasing diversity towards moorland species assemblages? 

The project monitored the impacts of the catchment improvements at two spatial scales: a 

micro-catchment scale (4982m2) and across most of the blanket bog catchment for the 

reservoir on Kinder Scout. At the micro-catchment scale water quality and flows were 

monitored and compared against an untreated control micro-catchment on the northern 

Edge of the Kinder plateau. The treated micro-catchment was monitored for the effects of 

revegetation, with seeding taking place in approximately July 2013. At the Kinder 

Catchment-scale, water quality was monitored at Kinder Gates, to assess changes in water 

quality across the full Kinder River catchment which covers a large proportion of the 

treatment area. This monitored the effects 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 collection continued until 2015. 

In addition, five sites were set up to monitor the impact of the works on vegetation 

establishment and recovery, and water tables. Three sites were areas of treated bare peat 

(within Kinder Catchment project area), one site was a bare peat control, and one site a 
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ƘȅŘǊƻƭƻƎƛŎŀƭƭȅ ΨƛƴǘŀŎǘΩ ŀǊŜŀΦ teat anchors were established at treatment and bare peat and 

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

As the capital works took place throughout the life of the project only one year post 

completion of the interventions was available when 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 plastic dams were surveyed to assess their success in holding 

sediment and water. Across all dams surveyed in winter 2014/15, between 26 and 42 

months after installation, 95% showed signs of peat accumulation/water pooling behind 

dams, with 94% of dams were showing signs of upstream vegetation establishment. These 

results show that the gully blocks installed on the Kinder Plateau have been successful in 

trapping sediment, and suggest that additional revegetation treatments have enabled 

vegetation to establish rapidly behind dams. 

These results supported findings from the Woodhead Gully Block Monitoring project. Here, 

sediment depth behind stone dams increased by 14cm relative to an unblocked control 

after 17 months. Measurements taken before and just after gully block installation in 2012 

showed that the majority of sediment accumulation occurred within a matter of weeks after 

installation. Further accumulation occurred over the following 17 months but this was not a 

significant increase upon the initial accumulation. 

Impact of re-vegetation works on bare peat 

One after completion of the revegetation works of bare peat the extent of bare peat cover 

had reduced by 75% with the nurse crop grasses rapidly establishing and dominating 

vegetation cover on treated sites. These early stage revegetation results compare very 

favorably against the recovery trajectories of bare peat sites in the region stabilisation and 

monitored by Moors for the Future Partnership. Stabilising the bare peat protects the 

vulnerable peat surface from erosion and ameliorates environmental conditions for 

recovery of blanket bog plant species. The sites treated on Kinder Catchment have increased 

in dwarf shrub cover, particularly heather (Calluna vulgaris). This cover comprised of many 
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small heather plants that would be expected to grow and become more important over the 

upcoming growing seasons. 

A classification of the vegetation recorded in the monitoring programme to interpret the 

recovery within national vegetation community classification schemes reveled that 

treatment sites are dominated by grassland communities such as Deschampsia flexuosa 

heath (as described by National Vegetation Classification system, Rodwell et al 1992). This 

grassland phase appears to be an entirely typical stage of early-stage revegetation sites and 

ǎƛƳƛƭŀǊ ǊŜǎǳƭǘǎ ƘŀǾŜ ōŜŜƴ ŦƻǳƴŘ ƻƴ aCCtΩǎ aƻƻǊ[LC9 ǎƛǘŜǎ ƻƴ ²ƻƻŘƘŜŀŘΣ ¢ǳǊƭŜȅ IƻƭŜǎ ŀƴŘ 

Rishworth Common (Maskill et al. 2015a). 

Examination of long-term monitoring data from MFFP and SCaMP indicate that bare peat is 

likely to continue to decrease until 2016 as vegetation continues to establish and grow with 

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 dipwells showed water table levels to 

have increased, on average, by 17 mm approximately 14 months after seeding, relative to 

untreated bare peat areas. This relative increase was not significantly different to the 

change on the control gully, but ƛǎ ŎƻƳǇŀǊŀōƭŜ ǘƻ ǘƘŜ ǊŜǎǳƭǘǎ ŦǊƻƳ aCCtΩǎ aŀƪƛƴƎ {ǇŀŎŜ ŦƻǊ 

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 (Allott et al 2015) and 

SCaMP results that a general trend in increasing water tables following revegetation and 

gully locking but significant inter-annual variability reflecting annual differences in rainfall 

(Hammond and Ross 2014). 

Impacts of revegetation on storm 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 Environment Agency funded  

ΨaǳƭǘƛǇƭŜ .ŜƴŜŦƛǘ  5ŜƳƻƴǎǘǊŀǘƛƻƴ /ŀǘŎƘƳŜƴǘ ǇǊƻƧŜŎǘΩ όŎŀƭƭŜŘ aŀƪƛƴƎ {ǇŀŎŜ ŦƻǊ ²ŀǘŜǊύ ǘƘŀǘ ƛǎ 

adjacent on the Kinder plateau, but in the Derwent Catchment.  The treated site had longer 

lag times (the difference between peak rainfall and peak storm flow) and lower peak storm 
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flow in the post-treatment period when compared to the control; however these 

differences were not significant. The Making Space for Water Project found clear impacts of 

re-vegetation work on both storm flow and lag times: lag times increased by 20 minutes and 

peak storm flow reduced by 30% 29 months after treatment. Storms analysed on the Kinder 

Catchment project were all within just 13 months, half the time (for vegetation recovery) as 

evidenced in the MS4W project. Given the timescale of this project, it is not yet possible to 

establish the full impacts of the capital works. Longer-term 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 found the application of lime as part of the 

revegetation work resulted in temporary decreases in peak colour of up to 87% and DOC 

concentrations of up to 44% for approximately 6 months in fluvial water samples from 

treated bare peat sites (Evans et al 2015). Each treatment of lime reduced DOC but by a 

lesser magnitude (Evans et al 2015).  

On Kinder Catchment, this temporary effect was clearly apparent in the data collected and 

included in this report up until December 2014; but as lime and fertiliser treatments on 

Kinder continued until spring 2015, a full assessment of the lime and fertiliser treatments 

was not possible in this report. Monitoring would be required for several more months to 

fully assess the short-term impacts of revegetation works on the Kinder Catchment Project, 

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 Reservoir on the Kinder Plateau, and had the aim of managing 

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

range of bare peat stabilisation techniques. 

Moors for the Future Partnership (MFFP) and the University of Manchester (UoM) 

established a monitoring programme to measure the effect of the conservation and land 

management techniques, with a focus on: 

¶ Impacts on water tables, run-off and water quality; 

¶ Peat / carbon erosion rates; 

¶ Success of nurse crop establishment and development of more typical 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-ŦǳƴŘŜŘ ΨtŜŀǘƭŀƴŘǎ ŦƻǊ ǘƘŜ CǳǘǳǊŜΩ ǇǊƻƧŜŎǘΦ 

Methodologies of all these projects were closely 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 as a way of increasing 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 

Pennines Special Area of Conservation (SAC). 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 2010, at the start of the project, the plateau had 

extensive areas of bare peat.   
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This degradation is associated with a lowering of the water table and associated drying of 

the peat (Allott et al 2009, Labadz et al 2010). Erosion of bare peat provides a high sediment 

and carbon loss to the fluvial system (Evans et al 2006). 

2.2. Monitoring actions 

Table 1 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 vegetation; three on restoration sites, one 

on an intact reference site, 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 dipwells following a methodology developed by Allott et al. 

(2009). Ten 2 x 2 m vegetation quadrats were established on each site, with each one being 

associated with a manual dipwell. Automated data loggers were downloaded every 2 to 3 

months; water tables across the wider blanket bog we measured across the manual dipwell 

clusters every week for campaigns lasting approximately 12 weeks months in the autumn 

(Sept-December) 

Within one of the treatment areas, a flow station was installed to monitor the impact of the 

works on water flow and water quality at a micro-catchment scale. A flow station at the 

MS4W bare peat reference site (FN) was used to provide a control for of water flow for a 

non-treatment scenario. The flow station was equipped with an automated pressure 

transducer that recorded water height was downloaded every two weeks. This logger, in 

combination with a V-notch weir, provided the means to calculate water flow. Water 

samples were collected from both sites, from the V-notch weir every two weeks. Water 

samples were also taken from the main Kinder River at the same time to best capture 

changes in water quality across the wider works site and 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. However gully 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) as a result 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 erosion were monitored at two of the treatment sites, and the intact and bare peat 

reference sites (Table 1) using peat anchors.  

Sphagnum recovery was monitored through the repetition of a Sphagnum moss transect 

survey completed on the Biffa funded Peatlands for the Future project in 2010. This site 

received conservation treatments (gully blocking and brash between 2010 and 2011) and is 

wholly located within the larger Kinder Catchment project area.  

Table 1 ς summary of monitoring sites and the monitoring actions undertaken at each  

Site 
code 

Status Vegetation Water 
table 

Water 
flow 

Water 
quality 

Peat 
erosion 

BG Treatment P P P P P 

FD Treatment P P   P 

BF Treatment P P    

FN Bare peat 
reference 

P P P P P 

GV Intact reference P P   P 

KG Catchment scale 
monitoring site 

   P  

 

 

2.3. Conservation works 

The delivery of the conservation works programme extended 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 reporting only data collected to the end of January 2015 is 

considered in this report. Details of the dates of lime, seed and fertiliser treatments at each 

monitored sites are presented in Table 2. Maps showing the flight lines of the helicopters 

spreading treatments are shown in Figure 1 - 8. 
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Gully blocking was undertaken across the catchment over the course of the project. Gully 

blocking was undertaken around the FD and BF monitoring sites. Brashing was undertaken 

in the BG catchment in November 2012. 

 

Table 2 lime, seed and fertiliser treatments 

Year Treatment Approximate Dates Application rate KG BG FD BF GV 

2012 Lime  29/05/2012 Unknown P O O O P 

2012 Fertiliser 
 29/05/12 to 
30/05/12 

Unknown P O O O Possible 

2012 Seed 30/06/2012 Unknown 
     

2013 Lime 
10th June to mid-
July? 

 Unknown P P P P O 

2013 Fertiliser 
7th June to 8th 
July? 

 Unknown P P P P O 

2013 Seed Unknown  Unknown P P P P O 

2014 Lime 
 18/06/14 to 
24/06/14 

1000kg/ha P P P P O 

2014 Fertiliser  25/06/2014 400kg/ha P P P P O 

2014 Seed 
26/06/14 and 
30/06/14  - not on 
KCP sites 

50kg/ha O O O O O 

* MFFP have requested this information from the National Trust who delivered the conservation 

works; however we are were not in receipt of this information at the time of writing this report.  
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Figure 1 Initial Lime application on KCP 2012 



   Kinder Catchment report 

Page 21 

 

Figure 2 Initial fertiliser on KCP 2012 
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Figure 3 Lime application on KCP 2013 






































































































































