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Summary 

This report summarises the current methodologies of the Moors for the Future Partnership 
team, when delivering bare peat restoration with the aim of restoring active blanket mire, with 
a functioning acrotelm and catotelm. 

It is based on findings of the vegetation monitoring that has been carried out since the project 
started in 2003. It is not an exhaustive report and acknowledges when there are questions that 
we cannot answer; often we have attempted to answer these questions (such as whether 
double-chopped heather brash is more or less successful than long-stalked heather brash and 
how well plug plants persist) but these are difficult to answer on the landscape scales that the 
Partnership team deliver works at.  These unanswered questions are included throughout the 
report. 

The main finding of our work is that it is vital to understand the drivers behind the restoration 
issues and what is keeping the current situation in place, and we discuss these for these sites.  
For many bare peat sites, these drivers are going to be similar, such as historic atmospheric 
pollution (including acid rain), summer wildfires, grazing (reducing the amount of plant 
flowering and advancement of cotton-grass plants) and climatic conditions (and nutrient 
conditions) that produce unstable growing surfaces, inhibiting the regeneration of native 
blanket bog vegetation.   

 
The report details the restoration techniques that have been undertaken on Bleaklow, Kinder 
Scout and Black Hill in the Peak District and, where the techniques have changed the current 
practice is used, together with why the changes have been made.  We also discuss the various 
techniques that we have used to block gullies, together with others that we have used but 
which have not been used on these sites. 

We provide details where possible of evidence to support recommendations, which may have 
been undertaken by MFFP or on our behalf but also include evidence from other sources where 
applicable.   

 
More detailed evidence of the vegetation monitoring, together with suggested trajectories of 
vegetation into the future, is included in a separate report (Proctor et al. 2013). 



4 
 

Table of Contents 
Summary .......................................................................................................................................... 3 

Table of Contents ............................................................................................................................ 4 

List of Figures ............................................................................................................................... 4 

List of Tables ................................................................................................................................ 5 

Introduction ..................................................................................................................................... 6 

Bare peat restoration methods ..................................................................................................... 12 

Phase 1 ς Identifying causes and prevention ............................................................................ 12 

Phase 2 ς Managing sheep ........................................................................................................ 13 

Phase 3 ς Substrate stabilisation ς Heather brash and Geo-textiles ........................................ 13 

Phase 4 ς Nurse crop establishment ......................................................................................... 22 

Phase 5 ς Diversification of sward using plug plants ................................................................ 31 

Phase 6 - Gully Blocking ............................................................................................................. 36 

Phase 7 ς Sphagnum Application .............................................................................................. 46 

Discussion ...................................................................................................................................... 53 

Conclusion ..................................................................................................................................... 56 

References ..................................................................................................................................... 57 

Appendices .................................................................................................................................... 63 

 

List of Figures 

 
Figure 1: a) Heather brash cutting using a double chop forage harvester; b) Aerial brash 
spreading using a hopper; c) Hand spreading heather brash. .......................................... 14 

Figure 2: Single-cut heather brash & double-chopped, shorter stalked heather brash. .. 15 

Figure 3: Allocation of geo-jute on Sykes Moor.  . ............................................................ 18 

Figure 4: a) Close up of geo-jute;  b) Geo-jute applied to the shoulders of gullies; c) Successful 
re-vegetation of a bare peat gully following geo-jute application on Black Hill. .............. 19 

Figure 5: Nurse crop seed mixes. ...................................................................................... 23 

Figure 6: Application of seed on a landscape scale ........................................................... 24 

Figure 7: The Mean pH of bare peat from samples on 5 sites on Bleaklow.. ................... 27 

Figure 8: Micro-propagation of moorland plant species. ................................................. 31 

Figure 9: Survival of plug plants in situ (2007). ................................................................. 32 

Figure 10: Planting dimensions for propagated plug plants. ............................................ 33 

Figure 11: Diagrams of plug planting locations and densities........................................... 34 

Figure 12: Gully ōƭƻŎƪƛƴƎΥ ŀ ΨǘƻǇ ǘƻ ǘƻŜΩ ŀǇǇǊƻŀŎƘ ............................................................ 37 

Figure 13: Stone dam blocking a gully pinch point. .......................................................... 38 

Figure 14: Heather bale dams.. ......................................................................................... 39 

Figure 15: Gully blocking on a landscape scale ................................................................. 40 

Figure 16: Plastic piling dams along a gully. ...................................................................... 40 

Figure 17:  Machine built dams ......................................................................................... 42 

Figure 18: Sphagnum moss bead application. ................................................................... 47 

Figure 19:  Differences in water table depth and variability on Bleaklow. ....................... 50 

Figure 20: Hydrographs from four of the study catchments for a storm event ............... 51 

 

file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649810
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649811
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649813
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649814
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649816
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649818
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649819
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649820
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649821
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649822
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649823
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649824
file://EDALE-DC/Departments/Projects/NE%20Bleaklow%20Monitoring%20Report%202003%20-%202013/Reports/Recommendations%20for%20bare%20peat%20restoration%202003-2013%20v05.doc%23_Toc365649825


5 
 

List of Tables 

 
Table 1: Calendar of actions for bare peat restoration works. ..................................................... 11 

Table 2: Species composition of a typical seed mix ...................................................................... 23 

Table 3: Species composition of propagated Sphagnum propagules in 2013. ............................. 46 

Table 4: Moors for the Future live monitoring projects in 2013. .................................................. 54 

Table 5: Parameters being monitored within each Moors for the Future monitoring project.. .. 55 

 

 

 

 

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 



6 
 

Introduction 

Intact functioning moorlands not only have intrinsic biodiversity value, they also support the 

natural cycling of water and carbon, provide land based products, pollinators and a natural seed 

bank, as well as inspiring recreational and economic opportunities that are costly to replace 

once ecosystems are degraded or lost. 

In England the largest expanses and deepest deposits of peat are found on the Pennine plateau 

between 190 and 893m above sea-level (Jarvis et al., 1984). This includes the plateaux of 

Bleaklow, Black Hill and Kinder Scout in the Peak District which are also amongst some of the 

oldest peatlands in the UK (Tallis, 1995). In the Peak District, the moorlands are predominantly 

concentrated in the Dark Peak and include extensive blanket bog communities amongst a 

mosaic of moorland habitats. Lying between Sheffield and Manchester these peatlands are 

locally important for recreational and economic opportunities as well as potentially having a 

significant role in flood risk mitigation for surrounding villages and towns such as Glossop and 

Derby. They are nationally important in terms of their water regulation (with 70% of UK 

drinking water originating from often peat dominated uplands (Bain et al.., 2011)) and have 

international importance for carbon cycling (Lindsay, 2010). UK peatland biodiversity also 

includes plant and bird assemblages of national, European and international importance which 

are protected under UK and European conservation legislation including: UK Biodiversity Action 

Plan (BAP); Special Areas of Conservation (SAC) (Habitats Directive); Special Protection Areas 

(SPA) (Bird Directive) and Sites of Special Scientific Interest (SSSIs). 

 

The blanket bogs of the South Pennine Moors provide a multitude of benefits and 

opportunities; however they are in poor condition with only 4% of the Dark Peak SSSI 

ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƛƴ ΨŦŀǾƻǳǊŀōƭŜΩ condition and 94҈ ƛƴ ΨǳƴŦŀǾƻǳǊŀōƭŜ ǊŜŎƻǾŜǊƛƴƎ ŎƻƴŘƛǘƛƻƴΩ 

(Natural England, 2013).  

 

A variety of factors have led to the erosion of UK peatlands, in particular the moorlands of the 

Peak District (as detailed by e.g. Mackay and Tallis, 1996; Tallis, Meade and Hulme, 1997; 

Phillips, Yalden and Tallis, 1981; Tallis, 1987; Tallis, 1998). Whilst all vegetation has the potential 

to form peat under the right conditions the loss of the pre-dominant peat-forming mosses, 

particularly species of Sphagnum (which have an important role in ecosystem stabilisation as 

well as peat (carbon) accumulation) across large areas of the South Pennine moors is widely 

accepted to be one of the main drivers of peat erosion (Tallis, 1964, 1997; Skeffington et al., 

1997). In addition to precipitating the loss of Sphagnum mosses historic atmospheric pollution 

emanating from the Industrial revolution has also had a negative impact on pH levels of peat, 

reducing the pH of some sites on Bleaklow to as low as pH 2 (Buckler, 2007), creating 

uninhabitable conditions for native plants and soil microbiota, inhibiting natural plant re-

colonisation (Sen et al.. 2011).  

http://jncc.defra.gov.uk/default.aspx?page=5155
http://jncc.defra.gov.uk/default.aspx?page=5155
http://www.naturalengland.org.uk/ourwork/conservation/designatedareas/sac/default.aspx
http://www.naturalengland.org.uk/ourwork/conservation/designatedareas/spa/default.aspx
http://www.naturalengland.org.uk/ourwork/conservation/designatedareas/spa/default.aspx
http://www.naturalengland.org.uk/ourwork/conservation/designatedareas/sssi/default.aspx
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Alongside the physically poor conditions of peat and loss of Sphagnum moss species land 

management issues of overgrazing (Buckler, 2007, Tallis and Yalden, 1983), localized trampling 

damage from heavy visitor use (Pearce-Higgins and Yalden, 1997) and wildfires (none 

prescribed burning) (Radley, 1965; Legg et al., 1992; Anderson, 1997) have created further 

instability and destruction of the peat structure over large areasΦ hƴŎŜ ǘƘŜ ΨōƭŀƴƪŜǘΩ of 

vegetation has been lost from the peat surface the exposed substrate is highly mobile and 

increasingly susceptible to climatic drivers such as frost heave and desiccation which 

exacerbate degradation of the soils physical character (Buckler, 2007). Once the surface of the 

peat has been exposed, erosion and oxidation precipitates loss of peat into the atmosphere and 

aquatic environment where its carbon components contribute to greenhouse gas emissions and 

reduce the quality of water, significantly increasing purification costs of water extracted 

downstream. Along with the release of stored carbon, peat disturbed in the Peak District also 

releases pollutants such as heavy metals which have been absorbed from the air and locked in 

stable peatlands since the start of the industrial revolution. As the structure of disturbed peat 

becomes increasingly unstable the hydrological integrity of characteristically waterlogged 

peatlands is also lost as the water table drops and becomes less responsive to storm events 

(Allott et al.., 2009), potentially reducing the positive impact of healthy moorlands on 

downstream flood risk (Wilson et al.. 2011, Grayson et al.. 2010 and Defra 2004a & b).        

 

Since 2003 the Moors for the Future Partnership has been developing practical restoration 

techniques to reverse the degradation and halt the loss of blanket bog in the Dark Peak and 

South Pennine Moors. This report presents tried and tested best practice recommendations for 

stabilising and re-vegetating bare peat, based on ten years of practical moorland restoration at 

three sites in the Peak District, UK (Bleaklow, Black Hill and Kinder Scout). 

 

The main objectives of this report are to: 
o Recommend best practice restoration practices for stabilising and re-vegetating bare 

peat, from Bleaklow, Black Hill and Kinder in the Peak District, to other sites moving into 

Higher Level Stewardship; 

o Provide supporting evidence from sites in the Peak District of the success of Moors for 

the Future restoration activities.   

 

Peak District Moorland Restoration 

 

Early efforts were originally focused on restoring bare peat on the three sites most damaged by 

historic wildfires: Bleaklow , Black Hill and Kinder Scout. These areas were identified as the 

highest priority through the Peak District National Park Authority (PDNPA) Phase 3 report on 

Moorland Management (Anderson, Tallis and Yalden, 1997) and were included in the first 

Heritage Lottery Funded Moors for the Future (MFF) Project.  In 2003, as the MFF project was 
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starting, a very large fire crossed Bleaklow, burning again many of the historic wildfire sites that 

had been identified for restoration. Initial restoration activities focussed treatment on these 

sites, for which we now have nine years of vegetation monitoring data to evidence the impact 

and succession of re-vegetation (see Proctor et al., 2013).  

 

Whilst restoration methods and funding streams have evolved since 2003 the overarching aim 

of Moors for the Future conservation land management work remains to conserve and reverse 

the degradation of blanket bog habitat in the Dark Peak and South Pennines, working towards 

the re-creation of active blanket bog, with an active sphagnum based acrotelm, and dominant 

surface vegetation based on the NVC community M19 Calluna vulgaris-Eriophorum vaginatum 

blanket mire Empetrum nigrum ssp. nigrum sub-community. 

 

Stabilising and re-vegetating bare peat are the primary objectives of moorland restoration. 

Stimulating re-colonisation by native moorland plants (facilitating increased biodiversity) is the 

next stage in regaining a stable, functioning blanket bog ecosystem and has become the 

objective of restoration activities at some of our early treatment sites in recent years.  

   

Once the site condition and primary causes of peat disturbance have been identified and the 

drivers of erosion (such as trampling and overgrazing) addressed, initial works are concerned 

with preventing further erosion and peat loss; halting the negative spiral of erosion and keeping 

peat in place. Re-wetting peat is also an essential element of blanket bog restoration; reversing 

the effects of desiccation on the peat structure. In addition to the coarse scale physical 

stabilisation of peat, improvements of physical properties (including pH and nutrient levels) are 

also needed on a finer scale to enable plant re-colonisation. Re-vegetation of bare peat 

provides the benefits of:  

¶ stabilising the structure of the peat body reducing erosion and its associated negative 

impacts on ecosystem services including water quality and carbon losses; and  

¶ re-introducing the possibility of peat formation in the future.  

In areas devoid of naturally available seeds and spores artificial introduction provides initial 

vegetation cover on otherwise bare peat and provides a nursery for introduced and naturally 

set native moorland plants to colonise. Whilst stabilising and re-vegetating bare peat are the 

primary objectives of restoration, facilitating increased biodiversity is vital in regaining a stable, 

functioning ecosystem. As Sphagnum mosses are the main peat-forming vegetation on blanket-

bog their re-introduction and establishment should stimulate the recovery of characteristic 

hydrological regimes, promote ecosystem stability and a move towards achieving appropriate, 

good condition vegetation communities (e.g. NVC M3, M18, M19, M20).  

Over the last ten years Moors for the Future have adopted, developed and modified practical 

restoration methods to achieve these aims. Seven key phases of bare peat restoration have 

been identified based on our work throughout the South Pennines (see Moors for the Future 
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website (http://www.moorsforthefuture.org.uk/repairing-bare-peat) for illustrated case 

studies). A timetable for the delivery of these seven phases is presented in Table 1.  

Phase 1 ς Identifying causes and prevention 

Before embarking on targeted restoration actions the causes of habitat disturbance and peat 

loss must be identified and addressed. Creating a period of breathing space during which 

restoration actions can stimulate ecosystem recovery is crucial for preventing the same drivers 

of peat erosion from taking effect in future.  

Phase 2 ς Managing sheep 

Re-vegetation is a key step in restoring bare peat. Excluding stock removes grazing pressure on 

newly germinated grasses and dwarf shrubs, giving plants time to establish and create a 

stabilising layer of vegetation. It has been estimated from observation (Geoff Eyre, pers. 

comm.) that one sheep can remove heather seedlings from one acre of bare peat in one day, 

highlighting the need for stock exclusion fencing of restoration areas as early as possible (Table 

1) before introducing young plants.  

Phase 3 ς Stabilising bare peat 

Once the drivers have been reduced, the problems can be addressed.  The major issue on the 

areas of bare peat are the mobility of the substrate and the climatic conditions.  Substrate 

stabilisation methods, including heather brash (cut heather in the form of double-chopped 

brash or baled brash) and geo-textiles (currently in the form of jute mesh) act as a skin on top 

of bare peat, reducing the effects of erosion and creating a protective microclimate, buffering 

seeds from harsh weather conditions. Heather brash also provides a source of heather seeds, 

spores and fungi, otherwise absent from bare peat areas.  

Phase 4 ς Lime, Seed and Fertiliser 

The materials added in phase 3 reduce the loss of peat in the short term.  However, in order to 

ensure that this continues, vegetation must be re-established.  To do this, favourable conditions 

for vegetation must be created and seeds supplied; exactly what is required will differ from site 

to site.  The sown seeds grow through the stabilisation materials tying them together, creating 

ŀ άǎŎŀōέ ƻǾŜǊ ǘƘŜ ōŀǊŜ ǇŜŀǘ.  This provides stabilisation for a longer period of time, allowing 

moorland vegetation to establish. 

Phase 5 ς Increasing diversity 

The steps above provide a breathing space, significantly reducing the erosion of bare peat.  

However, they do not create appropriate blanket bog communities, which require a completely 

http://www.moorsforthefuture.org.uk/repairing-bare-peat
http://www.moorsforthefuture.org.uk/phase-1-causes-and-prevention
http://www.moorsforthefuture.org.uk/phase-2-managing-sheep
http://www.moorsforthefuture.org.uk/phase-3-stabilising-bare-peat
http://www.moorsforthefuture.org.uk/phase-4-lime-seed-fertiliser
http://www.moorsforthefuture.org.uk/phase-5-increasing-diversity
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different range of species.  Deep burning wildfires have decimated viable seed banks on bare 

peat restoration sites and neighbouring areas, which may provide seed sources on the 

periphery, can be far from the centre of large areas of bare peat.  The influx of seeds from 

stabilised or intact donor sites may happen over long timescales. However as little is known 

about how effective this process may be or even how long there is before the reinstated 

vegetation becomes established, the partnership identified the need for research and 

development into diversifying the vegetation on restoration sites; re-introducing moorland 

plant species. To aid the succession of nurse crop to moorland vegetation five key moorland 

species were chosen for propagation to be planted out as individual plug plants. 

Phase 6 ς Gully blocking 

Blocking the flow of peat sediment along erosion channels reduces the loss of peat downstream 

and stimulates the recovery of a characteristically high water table, helping to re-wet degraded 

areas. As gully blocking is delivered independently of other bare restoration treatments the 

dams can be installed at any stage (Table 1).    

Phase 7 ς Sphagnum moss 

The major factor that has created the blanket bogs of the Peak District and South Pennines are 

Sphagnum mosses.  These have been lost to a significant degree, primarily due to historic 

industrial pollution. The Partnership has funded the research and development of innovative 

methods of re-introducing Sphagnum moss back to degraded areas in the Peak District that are 

either devoid of Sphagnum moss species or are very Sphagnum poor. Providing the mechanism 

and conditions for the return of key peat-forming vegetation is an essential stage in stabilising 

the peat structure, promoting a reversion to characteristic hydrological regimes and stimulating 

ecosystem stability.   

http://www.moorsforthefuture.org.uk/phase-6-gully-blocking
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Table 1: Calendar of actions for bare peat restoration works.  
Whilst there are optimal windows of opportunity for restoration actions weather conditions, resource constraints and access restrictions may push work outside these 
ideal periods. Stock should ideally be excluded as early as possible before physical restoration works begin. 

 

 

  Year 0 Year 1 Year 2 Year 3 Year 4 

Phase Action   Spr Sum Aut Win Spr Sum Aut Win Spr Sum Aut Win Spr Sum Aut Win 

Phase 2 Exclude stock                                   

Phase 3a Heather brash                             

Phase 3b Geo-textiles                             

Phase 4a Lime application                                 

Phase 4b Seed application                             

Phase 4c Fertiliser application                             

Phase 5 Plug planting                  

Phase 6 Gully blocking                                   

Phase 7 Sphagnum application                          

                   

  Timing Ideal Possible            
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Bare peat restoration methods 

 

Phase 1 ς Identifying causes and prevention 

In order to re-establish vegetation on bare peat, the reasons for the causes of bare peat, 

either recently or ultimately, need to be identified and removed.  In the Peak District 

and South Pennines, the drivers have been extensively studied and summarised (e.g. 

Tallis, 1981; Tallis, 1997) and causes include: 

¶ Industrial atmospheric pollution, since the start of the industrial revolution.  This 

is probably the most significant ultimate cause of the erosion as this killed off 

Sphagnum; 

¶ Summer wildfires, the most obvious cause of extensive areas of bare peat; 

¶ Trampling damage caused by recreation; and 

¶ Over-grazing and associated trampling. 

 

Whilst some causes of habitat degradation and peat erosion are diffuse, such as air 

pollution, and therefore difficult to address on a local level, other causes are more easily 

managed. Once identified, localised damage from heavy visitor use can, for example, be 

addressed by footpath works. Identifying areas vulnerable to wildfires (non-prescribed 

burning) and raising awareness of wildfire risks may help prevent incidents (for example 

see ǘƘŜ aƻƻǊ[LC9 ά.Ŝ CƛǊŜ !ǿŀǊŜέ ƛƴǘŜǊŀŎǘƛǾŜ ŜȄƘƛōƛǘǎ ŎǳǊǊŜƴǘƭȅ ŘƛǎǇƭŀȅŜŘ ƛƴ CƛŜƭŘƘŜŀŘ 

and Upper Derwent Visitor Centres (2013) whilst an established rapid response method 

(such as a local Fire Operations Group or MoorWatch) reduces the severity and extent 

of fire events. Land management issues, such as current and historic drainage and 

overgrazing, can also cause peatland degradation which, once identified, can be locally 

addressed. 

             

The most important factor in deciding what restoration is required is to assess the 

drivers and site conditions, which will vary from site to site rather than by following a 

set prescription which may be unnecessary: 

1. trampling by heavy visitor use and overgrazing have had a negative impact on 

many sites in the Peak District and improving access through footpath works and 

fencing areas for stock exclusion; 

2. historic air pollution and wildfires are common causes of moorland degradation 

across large areas of bare peat and lowering the impact of these (reducing fire 

risk and raising pH to allow plants to grow).  

Addressing these drivers of poor condition can create enough breathing space for 

restoration actions to take effect and prevent future degradation. 
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Phase 2 ς Managing sheep 

 

In 2003 initial work was undertaken by the Department for Environment, Food and 

Rural Affairs (Defra) and English Nature to remove grazing from 25km2 of the Bleaklow 

massif under the Dark Peak ESA scheme option Tier 2b for moorland restoration (Defra). 

This project involved the construction of approximately 22km of fencing and having 

minimised further disturbance has allowed many of the species, both sown by Moors for 

the Future and occurring naturally, to flower and set seed, thereby increasing the levels 

of germinating seed.  This has been shown to be highly significant in allowing moorland 

species to colonise a site (Rawes, 1973).   

 

Phase 3 ς Substrate stabilisation ς Heather brash and Geo-textiles 

3a) Heather brash 

Estimating quantities of material  

Areas of bare peat are identified and their area estimated using an 8m2 grid overlaid 

over aerial photographs using GIS software. The number of bags required per site is 

then calculated based on the assumptions that one dumpy bag (0.73m3 (i.e. 

90x90x90cm)) will make a layer 1cm thick over 64m2, therefore 1 hectare of bare peat 

requires 156 bags of brash.  To calculate the amount of brash required an 8m x8m grid is 

drawn onto aerial photographs in a GIS program. The areas are then ground-truthed on 

site.   

 

Heather brash can be applied in two forms; single-cut, long stalked (approximately 

300mm) heather cut and baled and double-chopped, shorter stemmed (< 150mm) 

heather brash. Both types are cut and collected from donor sites which have the 

following characteristics: 

¶ All from sites above 200 metres in height. 

¶ All from sites that are free from sheep ticks. 

¶ Archaeological surveys are carried out before harvesting where appropriate to 

avoid damaging artefacts. 

¶ As of 2012 / 2013 sites are also surveyed to ensure they are free from 

Phytophthora species (fungal pathogen) and heather beetle (Lochmaea 

suturalis).  

 

The brash is cut during late autumn/ winter, when the seed would set naturally, in order 

to ensure the highest amount of heather seed is present and spread onto the ground as 

quickly as possible.   
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Figure 1: a) Heather brash cutting using a double chop forage harvester; b) Aerial brash spreading using a 
hopper; c) Hand spreading heather brash. 

 
Heather brash is cut and collected from a donor site and collected in dumpy bags.  

Various techniques for cutting can be used, including a modified double-chop forage 

harvester (Figure 1a) and a Uni-mog mounted flail mower.  Both machines cut between 

two and four bags at any one time.  Depending on the extent and height of the heather 

between 150 (minimum cost-effective quantity) and 500 bags can be cut per hectare, 

with an average of 200 bags cut per day.   

 

Due to the logistical implications of cutting, haulage, airlifting and spreading hundreds 

of tonnes of heather brash the time between cutting and spreading may be many 

weeks.  Initial thoughts were that longer timeframes would cause problems with the 

composting of material and would have implications for the viability of Calluna vulgaris 

seed.  This does not appear to be the case, primarily because winter temperatures on 

the hill tops, where brash is stored prior to lifting and spreading, rarely rises much above 

freezing, effectively preserving the heather. Additionally the bags, which are slightly 

smaller than 1m3, retain little heat and reduce the amount of composting that occurs, 

although if the bags get very wet and sit for extended periods the material can start to 

rot quickly, without composting. In 2013, we have stored material undercover during 

the spring and summer months.  Physically this material has remained in good 
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condition; monitoring will continue to ensure that it has retained all of the other 

benefits. 

 

Heather bales are applied in a very similar way.  They are cut and collected using 

standard agricultural equipment to form standard sized agricultural bales.  Bales are 

loaded into either cargo nets or dumpy bags and flown onto site.  The material is spread 

in a similar way, although to a greater depth because of the type of material (single-

chopped, longer stalked heather from bales as oppose to shorter stalked double 

chopped brash which gives better ground cover and creates a tighter lattice). However, 

there is plenty of light penetration through the open branches of the cut heather, 

allowing the plants beneath to grow well.  It is not possible to spread heather bales 

using the helicopter mounted hopper because of the reduced density of the material, 

which means that it is not a cost-effective method (i.e. rather than half a tonne per lift it 

is only possible to lift 1/8th of a tonne). Moors for the Future Partnership has been able 

to source enough double-chopped brash in bags (which can be cost-effectively flown 

enabling rapid large scale application) and there is also anecdotal evidence that long-

stalked heather brash will more readily blow away than double-chopped brash and so 

we no longer use heather bales in this manner, reserving them for gully blocking where 

appropriate (see next section). Heather bales could however be used as a brashing 

method elsewhere.   

 

 
Figure 2: a) Single-cut heather brash spread from a split bale to minimise wastage. The longer stalks 
provide less ground cover than double chopped brash and are prone to being blown across the peat 
surface; b) Double-chopped, shorter stalked heather brash gives better ground cover and creates a 
denser, more inter-woven lattice through which light can penetrate and allow seeds to germinate on 
sheltered ground, in a more hospitable microclimate than that of bare peat.  

 
 
Application 

Initially heather brash was exclusively spread by hand however given the large areas of 

bare peat to be covered a faster, more efficient method was needed. In 2006 Moors for 
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the Future trialled a method of aerial application, spreading heather brash directly from 

a hopper slung under a helicopter (Figure 1b) and used this to apply all of the brash in 

2006.  This has also been used on other sites (e.g. Saddleworth in 2011) but there are 

some drawbacks.  We would recommend using this where: 

¶ The site contains very extensive and even bare peat, as brash is not applied then 

to intact vegetation; 

¶ The site is close to the lift site.  (The expensive part of flying material onto site is 

the carry between the lift and drop sites; with a hopper attached, the number 

of flights increases and so on a longer carry, the financial impact of repeatedly 

carrying the weight of the hopper onto site increases dramatically); 

¶ Ground operatives are available to ensure the brash is spread evenly as it can be 

deposited unacceptably unevenly from the hopper; 

¶ The cut brash is very dry as wet clumpy brash regularly clogs the machine.  This 

means that it is not suitable to apply brash cut from wet moors with a high 

content of Sphagnum mosses.  

 

This technique works very effectively on large areas of completely bare peat but less 

effectively on smaller patches surrounded by vegetation as it is not possible to 

selectively apply the brash to small areas using the hopper. In these cases hand 

spreading remains the most effective way to target bare peat and avoid vegetated 

areas, minimising wastage of this scarce material. 

 

Where bags are flown onto site for hand application, they are taken in groups of pairs.  

Each bag is emptied in opposite directions and spread to a depth of approximately 1cm, 

creating a lattice of brash through which light can penetrate and preventing the brash 

from rotting into a mulch, which would impact on the growth of both grasses and 

heather.  Additionally, spreading at a greater depth is probably unnecessary and 

wasteful of the resource (doubling the thickness of the heather would double the cost 

of the operation, from approximately £11,000 per hectare of bare peat to £22,000). The 

heather brash remains on most areas even when applied at this very low thickness.     

 

Knowledge gaps:  

1. We do not have evidence for the depth of brash required and this needs 

evaluating.   

2. We do not know how steep a slope could have heather brash applied 

successfully. 

 

When the bags are emptied they are rolled up and parcelled together for airlifting off 

the moor.  It is very important to collect as many together as possible to ensure 

adequate weight for airlifting as the collected bags function as a drone, significantly 
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increasing the drag on the aircraft and causing instability.  Single use bags must not be 

used again but can be recycled.  

 

3b) Geo-textiles 

 

When gully sides are too steep for heather brash to be successfully applied and remain 

in place geo-textiles provide an alternative method of physical peat stabilisation. Geo-

textiles have so far been applied as Geo-jute, a product manufactured by various 

companies.  It is an open weaved product with a weight of between 500- 600g/m2.  The 

material is completely biodegradable in a period of two-three years, although it appears 

to persist for longer on the moorland tops.  It comes in cuts of various lengths which are 

1.2m wide by 50 or 70 m long.   There are between eight and ten cuts in a bale, so each 

bale contains a total of 500 or 560 linear metres, or 600 or 672metres2.   

 

Geo-textile does not need to be put on in winter.  The ideal time to do it is as soon as 

bird-breeding season will allow, in order to free up contractor resources, including 

helicopters, during the winter brashing period. Geo-textiles should be fixed into place as 

soon as possible after being flown onto the site. The longer geo-textiles are left on the 

hill before application, the more water they will absorb and become harder to manage.  

Geo-textiles should not be fixed when the air is freezing as they become stiff, brittle and 

unmanageable, if they can be opened out at all. 

 

Geotextiles have been successfully applied in a number of locations, one example is 

Sykes Moor (Fig.3). The area of geo-textile required was calculated from aerial 

photographs of the sites using the GIS. Gullies were identified and lines drawn down the 

centre of the gully to calculate a length. Figure 3 illustrates how geo-textile was 

allocated using aerial imagery and where aerial geo-jute drop locations were on the 

ground.    
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Figure 3: Allocation of geo-jute on Sykes Moor.  Black lines highlight gullies requiring geo-jute application. 
Red stars indicate helicopter drop sites, located to minimise movement of geo-jute cuts.  

 
 
An estimate of four widths of material per gully was taken, two on either side.  Ten of 

these gullies were then ground-truthed to assess these figures.  On the GIS system, 

lengths of 100 or 140 metres were calculated, depending on the supplier,  and a drop 

site positioned in the centre (50 or 70 metres per cut, above and below the drop site, 

with four cuts below the drop site and four cuts above it).  This minimised the distance 

that the contractors were required to carry the cuts, which weigh approximately 42kg 

when dry and can double in weight when wet.  These points were then transferred to a 

handheld GPS using GPS Utility software and material dropped at the correct locations 

by helicopter, with the locations identified by a GPS user on the ground. 
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Figure 4: a) Close up of geo-jute showing lime and fertiliser granules immediately after application;  b) 
Geo-jute applied to the shoulders of gullies (2011); c) The original fixing pegs (circled) highlight successful 
re-vegetation of a bare peat gully following geo-jute application in May 2007 on Black Hill. 

 
The material is fixed to the ground using approximately three pegs per linear metre, 

with each cut requiring approximately 200 pegs, including additional pegs required for 

corners and humps etc. In 2004 and 2006 the geo-textiles were installed after the 

seeding operation, in 2005 installation happened before seeding.  Ideally, the material 

should be installed prior to seeding as it ensures that more seed, lime and fertiliser 

remain on the gully sides, being trapped within the net of fibres (Figure 4).   

 

The pegs are forced from the ground during the winter through frost heave, which is 

one of the main causes of peat erosion. We have used a range of different fixing pegs, 

all of which are affected to a greater or lesser extent by frost heave:  

¶ Timber ς cost approximately 22p each; 

¶ Biodegradable plastic ς cost approximately 5p each; they are approximately 20cm 

long with large barbs to counteract the effects of frost-heave, which can easily force 

out items inserted into the peat.  The pegs normally degrade in a period of five 

years but are likely to remain for significantly longer in the biologically inactive 

situation found on the moorland tops;  and 

¶ Mild steel ς cost approximately 3p each and will probably degrade more quickly 

than either the wood or plastic due to the pH of the peat.  These are the pegs that 

we use now and would recommend their use. They appear to be less affected by 

frost-heave than either of the other materials. 
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Recent alterations in the application specification have reduced the amount of geo-

textile used per gully.  The geo-textile is now applied in a single strip on the top edge of 

the gully.  Where the gully edge is bare the geo-textile is fixed over the corner of the 

gully with pins securing it on the top of gully and also on the gully face.  Where the gully 

top is vegetated then the geo-textile is fixed underneath the drip edge to prevent 

further erosion from the water dripping off the vegetation. 

 

The application of geo-textile is best done in the spring.  As geo-textile is a heavy 

material, fixed using small pins which are susceptible to frost heave, it requires seeding 

shortly after its installation as the roots of the grass will help secure the geo-textile in 

place.  If the geo-textile is left over a winter season there is a risk that it may slip 

because of the extra weight (rain water, snow or ice) on the geo-textile coupled with the 

frost heave of the pins. Application on a slope steeper than 65 degrees increases the 

chances of the geo-textile slipping off the gully walls. Due to the risk of the slippage the 

steepness of the slope to which geo-textile is applied has been reduced in recent years.  

 

Knowledge gaps:  

1. We do not know why geo-textiles fail in some places and not in others - there 

are situations where geo-jute on steep gully sides has worked well whilst 

material on shallower slopes close to them has failed. 

 

General information 

 

Initially, we applied geo-textiles to gully sides without applying heather brash.  In the 

past three years brash has been spread on increasingly steeper slopes and remains in 

place on slopes up to 45 degrees (anecdotal evidence), reducing the requirement for 

alternative methods (geo-textile application).  Heather brash can be used on much 

steeper slopes that we originally thought and the amount of geo-textiles required has 

consequently been reduced. 
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Supporting evidence: substrate stabilisation 
 
Stabilised sites had significantly higher gross and net productivity than unstabilised 
sites suggesting heather brash and geo-jute treatments result in more successful re-
vegetation and therefore greater photosynthesis than unstabilised restoration sites. 
Slope stabilisation (using heather brash or geo-jute) in combination with nurse crop 
application has been recommend by Dixon et al. (2013) as the best method of 
maximising the benefits of peatland restoration on CO2 fluxes. Stabilised and re-
vegetated sites have been shown to be larger net sinks of CO2 during daylight hours 
than unstabilised sites and up to eight times more likely to be net CO2 sinks than bare 
peat sites over a five year study period on Bleaklow Plateau (Dixon et al. 2013). 
 
In addition to being more productive and therefore more likely to be CO2 sinks, re-
vegetated and slope stabilised sites accumulated surface material as oppose to 
unstabilised or bare peat sites which lost surface material over the five year period 
(Dixon et al. 2013). Monitoring of restoration works on Kinder Scout from 2009 to 
нлмн όŀǎ ǇŀǊǘ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ ¢Ǌǳǎǘ ŎƻƳƳƛǎǎƛƻƴŜŘΣ .ƛŦŦŀ ŦǳƴŘŜŘ ΨtŜŀǘƭŀƴŘǎ ŦƻǊ ǘƘŜ 
CǳǘǳǊŜΩ ǇǊƻƧŜŎǘύ ǎƘƻǿŜŘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƘƛƎƘŜǊ ƎǊƻǳƴŘ ŎƻǾŜǊ ƻŦ ōǊȅƻǇƘȅǘŜǎ ŀƴŘ Ŏƻǘǘƻƴ 
grass in heather brashed areas, as well as an indication of dwarf shrub growth 
(predominantly heather), compared to untreated areas (Maskill et al. 2012). The 
successful establishment of bryophytes and static position of heather brash eighteen 
months after application suggests the peat has been successfully stabilised and 
surface material is no longer being lost (Maskill et al. 2012). 
 
Worrall et al. (2011) also found improvements in CO2 budgets (based on annual CO2 
flux extrapolations) on stabilised sites. Heather brash treated sites were 
demonstrated to have lower carbon losses than bare peat areas whilst geo-jute 
treated sites accumulated carbon at a greater rate than intact sites (Worrall et al. 
2011). Based on an estimate of annual carbon export from restoration sites on 
Bleaklow Plateau in 2007 ς 2008, Worrall et al. (2011) suggested that stabilised sites 
also had decreased carbon losses along dissolved organic carbon (DOC) and 
particulate organic carbon (POC) flux pathways.    
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Phase 4 ς Nurse crop establishment 

 
After initial, coarse scale substrate stabilisation methods have been applied (see Table 

1) a mix of amenity grass seeds are introduced along with granulated lime (to reduce 

un-naturally acidic soil conditions) and fertiliser (to ensure survival of nurse crop 

species). The chosen species are fast growing with large roots creating a layer of 

ǎǘŀōƛƭƛǎƛƴƎ ǾŜƎŜǘŀǘƛƻƴ ƻƴ ǘƘŜ ǇŜŀǘ ǎǳǊŦŀŎŜ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŀ ΨƴǳǊǎŜǊȅΩ ŦƻǊ ƴŀǘƛǾŜ ƳƻƻǊƭŀƴŘ 

plants to colonise. Application of lime and nutrients is repeated in the two years 

following initial treatment to support a good cover of nurse crop grasses. The exact 

nature of the re-treatment is dependent on on-going soil analysis.  

 

Timings stated represent the ideal scenario however the impact of the weather dictates 

how the works will succeed, more than the exact timings.  Applying all of the material at 

the same time immediately prior to a period of warm wet weather will give better 

results than putting them on at the spacings discussed below (lime first, seed 4-6 weeks 

later, fertiliser 3-4 weeks later still). 

 

The basis behind this is what the applied material is acting upon: 

1. Granulated lime is acting on the peat, to raise the pH; 

2. The sown grasses then germinate into the raised pH peat, without succumbing to 

aluminium toxicity and acid burning; 

3. The fertiliser is used by the growing plants and should be put on after they have 

been growing. 

Grass seed composition  

¢ƘŜ ǇǊƛƳŀǊȅ ŀƛƳ ƻŦ ǘƘŜ aƻƻǊǎ ŦƻǊ ǘƘŜ CǳǘǳǊŜ ǇǊƻƧŜŎǘΩǎ ƻōƧŜŎǘƛǾŜ ǘƻ ǊŜǎǘore moorland 

degraded by fire is the restoration of vegetation to areas of bare and eroding peat.  The 

mechanism for achieving this involves the initial stabilisation of an inherently unstable 

substrate through a variety of methods, the primary one being the establishment of a 

crop of nurse grasses.  There has been a wide range of projects utilising nurse grasses, 

with different degrees of effectiveness, depending on the habitat to be restored. In a 

moorland situation it is recommended that a nurse crop is used to provide more 

favourable conditions for the development of moorland species that have difficulties 

establishing on the highly mobile bare peat. The aim of these species in this project to 

ǇǊƻǾƛŘŜ ŀ ΨƴǳǊǎŜǊȅΩ ŦƻǊ ƳƻƻǊƭŀƴŘ ǎǇŜŎƛŜǎΣ not to persist into the future themselves and 

they are unlikely to do so (Anderson, 1997). The mix of grasses developed from work 

carried out in several projects in the Peak District National Park, the restoration of 

Kinder Low by the National Trust in 1984, the restoration of the moorland around the 

Holme Moss transmitter in 1984 by Penny Anderson Associates (both detailed in 
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Anderson, Tallis and Yalden, 1997) and the Pennine Way Management Project (Rhodes, 

2001 ).  

An application rate of 50.65kg/Ha is applied, ideally 4-6 weeks after the lime application 

and some time before the initial treatment of fertiliser.  

 
Table 2: Species composition of a typical seed mix (exact composition may vary depending on availability) 

Seed mix plant species Application rate (kg/ha) 
Browntop Bentgrass Agrostis castellana 4.0 
{ƘŜŜǇΩǎ CŜǎŎǳŜ Festuca ovina 14.0 
Fine-ƭŜŀǾŜŘ {ƘŜŜǇΩǎ CŜǎŎǳŜ Festuca longifolia 10.0 
Wavy Hair-grass Deschampsia flexuosa 1.0 
Perennial Rye Grass Lolium perenne 6.0 
Perennial Rye Grass Lolium perenne 7.0 
Perennial Rye Grass Lolium perenne 8.0 
Heathers Calluna vulgaris 

Erica tetralix (90:10) 
0.65  

 
  

  

 

 

 

 

 

 

 

 

 

 

 

In 2005 we changed the rye grass species used following the landscaping work around 

the recently constructed Cairngorm Mountain Funicular Railway. The work in the 

Cairngorms was based on advice given to Scottish Natural Heritage (SNH) by Brian 

Robinson from ENVAR. Moors for the Future sought species more suited to the climatic 

conditions of our restoration sites, which suffer drought in the summer and frost heave 

in the winter. It was decided a more drought resistant variety would be required. Lolium 

perenne varieties Romark and Rio are forage crop rye grass with broad leaves. These 

were removed form the seed mix and replaced with varieties Elan, Superstar and Green 

flash. They are amenity grasses with a narrow leaf which is more suited to the growing 

conditions on the restoration sites. The amenity species are usually used by golf courses 

and are more tolerant of the conditions found on the moorland restoration sites.  

Figure 5: (Left to right) Nurse crop seed mixes are made up of amenity grasses (see Table 2), 
Deschampsia flexuosa (wavy hair-grass) and heather seeds. 
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MFFP has used predominantly standard agricultural/ amenity grasses for a number of 

reasons.  Firstly, the species used are readily obtainable in very large quantities, they are 

relatively cheap and convenient to purchase and secondly, these species are unlikely to 

persist for long following the cessation of fertilising.  Some concerns have been 

expressed about the suitability of using highland bent Agrostis castellana as it is possible 

for this species, imported from a variety developed in New Zealand from a 

Mediterranean origin, to hybridise with the native brown bent Agrostis capillaris (syn. A. 

tenuis) (Hubbard, 1984).  However, Highland bent was used because it been suggested 

that it is a species likely to survive for some time after the cessation of fertilising, 

probably for a period of 5-10 years (Drury, 2005).  Additionally, brown bent is not 

present in the highest moorland communities, which are predominantly blanket bog, 

such as those found on Bleaklow, Black Hill and Kinder Scout (Rodwell et al., 1991) and 

so hybridisation is unlikely to be a significant issue.  

 

As most of the grasses are unlikely to persist much beyond the end of the lime and 

fertiliser application period, we have no concerns about using widely available 

commercial cultivars.  However Wavy-hair grass (Deschampsia flexuosa) is likely to 

persist, particularly on the mineral based gully bottoms and so we have only used locally 

collected material.  This is considerably more expensive than commercially available 

cultivars (£30+ per kg rather than £1-2 per kg) and so has been applied at a much lower 

Figure 6: Application of seed on a landscape scale: a) for increased efficiency seed is emptied from dumpy 
bags into a container before filling the hopper; b) hopper (in foreground), seed is delivered in dumpy bags 
(background); c) the hopper is rapidly replenished replenished with seed in-between flights  d) aerial 
application of seed to bare peat. 
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rate (1kg per hectare), if (because of problems in sourcing an appropriate local supply) it 

was applied at all.   

  

Knowledge Gap: 

1. Whilst we regularly see Lolium spp. shortly following seeding, they have often 

disappeared before the first vegetation monitoring; we have assumed that 

they are important in the initial stabilisation of other species.  However, we 

have no evidence that this is the case and further experimentation with the 

species mix may be helpful. 

 

Dwarf shrubs 

Whilst the greening of the eroding moorlands is the essential first step for moorland 

restoration, halting the erosion of the bare peat, this does not make restored moorland.  

The most significant component, by percentage ground cover, of much of the moorland 

vegetation in the UK is heather, Calluna vulgaris (Rodwell et al., 1991).  Heather seed is 

added naturally within the heather brash but can also be added separately as a cleaned 

seed. 

 

Heather seeds were included in early, prilled, mixes but virtually no heather seedlings 

were found in areas that did not also have applications of heather brash, suggesting that 

seeded heather was either not germinating or surviving; it has been suggested that this 

may be due to the prilling, which could inhibit germination and therefore we did not add 

heather seed to the prilled seed after 2006; additional seed was applied as a later 

hydro-seeded application at a rate of 650g per hectare. 

  

With the move to using unprilled seed, it is much easier to apply other species with the 

grasses and they are just blended into the mix by the grass seed supplier.  Since 2010 we 

have applied a mixture of C. vulgaris and Erica tetralix, at a ratio of 90:10 (if possible) 

and it is also possible to add other species (e.g. Eriophorum spp, Vaccinium spp), 

although we have not tried this on bare peat restoration sites.  

 

Knowledge gaps:  

1. We have not applied cottongrass seeds within the seed mix, which could be an 

effective technique.  

2. We do not know where heather seedlings come from (brash or seeded) and 

whether germination failures are caused by a problem with seed or something 

else that the brash supplies (i.e. are the myco-rrhizae that come in with the 

brash essential for the growth of sown seed?  If so, we could still apply brash 

earlier in the year, or harvest seed prior to cutting brash in order to provide 

these other materials). 
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Nutrient application 

The areas being seeded have very low pH and nutrient levels.  They are generally 500-

600m in altitude with considerable wind exposure, very low average winter 

temperatures and high annual rain fall.   Nurse crop species are not hardy enough to 

survive the very low pH (2.5-3) and very low soil fertility (P-index <1) present on the 

moors and need help in the form of granulated lime and fertiliser. These are both 

applied by helicopter at low levels that will not persist for more than a couple of years.  

This enables the species introduced in the heather brash or by plug-planting or hydro-

seeding to become established thereby protecting the peat.   

 

We would recommend assessing the required nutrients on a site by site basis by 

undertaking soil analysis; this avoids the application of more material than is necessary, 

reducing the cost of completing the works. In order to evaluate the nutrient 

requirements of the nurse grasses, soil samples were analysed by advisers from the 

Agricultural Development and Advisory Service (ADAS), using their standard soil testing 

methods.  Whilst it is not possible to analyse these results statistically, it does 

demonstrate the prevailing substrate conditions for the establishment of the nurse 

grasses. 

 

Currently a minimum of 25 samples of the top 50mm are taken for each site and 

thoroughly mixed together in a bucket on site and approximately 1kg of the resulting 

mixture is sent to be evaluated and analysed by Direct Labs (formerly ADAS) of 

Wolverhampton.  At each site, measures of pH, available Nitrogen (N), Phosphate (P2O5) 

and Potassium (K2O) are recorded and recommendations of fertiliser requirements 

given to Moors for the Future by ADAS. 

 

pH levels recorded prior to the application of lime measured between 3.2 and 3.7.  This 

is below the level for ideal growth of Calluna (Clarke, 1997) and even Sphagnum 

(Sundberg and Rydin, 2002), which is able to tolerate very low pH.  In fact the lowest pH 

that Moors for the Future have recorded on Bleaklow is 2.0, which is more acidic than 

lemon juice.  

 

The lime levels used in 2003-4, whilst being fast-acting, were predominantly utilised to 

prevent a lowering of the soil pH by the addition of the fertiliser.  They were not 

designed to raise the pH.  Following discussions with ADAS in 2005, the make up of the 

lime and fertiliser mixes was amended.  The reasons for this centred on the factors 

inhibiting plant growth, together with the requirements for the nurse crop. 
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The primary factor inhibiting plant growth was identified as the soil pH, which can be as 

low as 2.6 on the hagg tops of the Peak District blanket bogs, although a pH of 3.3-3.7 is 

more common. This is low enough to cause both direct acid and also aluminium toxicity, 

due to the release of aluminium ions at this low pH and also the low levels of other ions 

in the soil, particularly Phosphate (e.g. Foy et al., 1978). 

 

The advice given by ADAS (Steve Haddon, pers. comm..) was that we would need to 

raise the pH to greater than 4.0 in order to allow establishment of the nurse grasses and 

to encourage growth, particularly rooting, of the grasses we would need to add N:P:K 

fertiliser. Lime is added as granulated lime, formed by prilling micro-ground limestone 

(particle size<150µm) into pellets that can be applied by helicopter.  A calcium 

carbonate based granulated lime that will dissipate readily in water was used with a 

neutralising equivalent of 1 tonne of ground limestone with a total neutralising value 

(TNV) of 50-55% for 1 hectare of bare peat.    This dissolves readily and has a very rapid, 

but relatively short lasting effect on pH.  The impact of the addition of lime is shown in 

Figure 7. 
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Figure 7: The Mean pH of bare peat from samples on 5 sites on Bleaklow.  Granulated lime was applied in 
June 2005, immediately following the June 05 sampling period. 

 
The current technique is to add the lime approximately 6 weeks prior to the addition of 

seed fertiliser, with the aim of raising the pH, as nutrient uptake and availability, 

particularly phosphate availability, is reduced at lower pH (Lindsay and Moreno, 1960). 

This process should allow the pH to increase within the top 20cm of the peat.   

 

Ideally, the initial treatment of fertiliser is applied approximately 2-4 weeks after the 

seed application and should supply the following levels of nutrients: 
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¶ Nitrogen ς 40kg/Ha; 

¶ Phosphate ς 120kg/Ha of P205; 

¶ Potassium ς Between 60kg/Ha and 120kg/Ha of K2O but ideally 60kg/Ha. 

A maintenance treatment is applied in year 2 with the following levels of nutrients: 

¶ Nitrogen ς 40kg/Ha; 

¶ Phosphate ς 60kg/Ha of P205; 

¶ Potassium ς Between 60kg/Ha and 120kg/Ha of K2O but ideally 60kg/Ha. 

Without an annual application of lime and fertiliser the lowland grass species, which are 

the first step on the road to recovery, will find the soil conditions too harsh, leaving only 

the native species. In 5 years time, the soil chemistry should be similar to that found at 

present and the nurse grass species should have started to die out. 
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Supporting evidence: Re-vegetating (nurse crop application) 

 

Restoration method: 

Application of lime and fertiliser increases establishment of the nurse grass crop 

(Caporn et al. 2007) 

Lime was most beneficial and promoted growth in the absence of added nutrients; 

fertiliser addition was only of benefit when lime was also added. The optimum 

growth was found when both fertiliser and lime were added together at the 

maximum rates in the experiment. Reducing treatments to half the full rate reduced 

the success of the nurse grass and at the landscape scale would not be of value 

unless wider benefits (e.g. ecological, carbon balance) of lower rate of amendments 

were shown. Lime is essential for the promotion of growth on the bare peats at 

Holme Moss, but it is unlikely that any nitrogen application is required. [Various 

other studies suggest that phosphate and potassium application, in addition to the 

lime, may be the most important nutrients in demand by young vegetation on the 

eroded peat at Holme Moss, but research is needed to establish this requirement.] 

Lime tended to raise pH by about 0.4 pH units at most. However, in some months 

there was no significant lime effect on soil pH. 

 

Nurse crop establishment: 

Successful nurse crop establishment is evident across all sample sites up to four years 

after initial treatment (Proctor et al. 2013). A significant decrease in the percentage 

cover of amenity grass species (i.e. excluding D. flexuosa) is seen three years after 

initial restoration treatment as other moorland plants begin to dominate. D. flexuosa 

and C. vulgaris are however native moorland species and (after a significant drop in 

coverage four years after initial restoration in D. flexuosa) continue to show an 

overall increase in cover over the current monitoring duration (nine years after initial 

restoration actions)(Proctor et al. 2013).    

 

Knowledge gaps:  

As yet there is no consensus on the effects of re-vegetation on water tables.  

 

Impact of bare peat re-vegetation on biodiversity: 

Establishment of nurse crops increase soil microbe abundance but not diversity 

(Sen et al. 20111) 

A preliminary characterisation of functional diversity of soil and plant root 

(rhizosphere) associated bacteria and fungi on Holme Moss across six land cover 

classes: 25 year-old restored heather, 2 year old nurse crop; bare peat;  young 

heather restoration site; gully floor vegetation and original dwarf shrub vegetation. 

Culturable soil bacterial and fungal counts (cfu g-1 soil) in bare degraded peat were 

two orders of magnitude lower than in sampled original dwarf shrub vegetation, 

naturally regenerated gully vegetation and a 25-year-old restored heather stand.  
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Significant early restoration-linked recovery of soil bacterial and fungal counts was 

apparent in two-year-old nurse grass swards and young establishing heather on 

former bare peat. Estimates of bacterial and fungal richness recorded at these 

restored sites were also recorded in the other more intact vegetation classes 

sampled. 

 

Hydrology: 

Water Tables 

Re-vegetation was found to significantly increase water tables on Bleaklow (Allott et 

al. 2009), with water tables 80mm higher in re-vegetated interfluve sites than 

unrestored bare peat. However more recent, longer term evidence for Bleaklow 

suggest that re-vegetation had no apparent impact on water tables (Dixon et al. 

2013); further re-vegetation alone did not raise water tables in proximity (within 2m) 

to gullies.  

 

Carbon  

The greatest benefits of re-vegetation may be seen in terms of carbon fluxes. Whilst 

the magnitude of gross carbon dioxide fluxes have been found to differ with the type 

of vegetation present, vegetated areas have higher CO2 fluxes compared to bare peat 

soils (Dixon et al. 2013). Re-vegetated sites had significantly greater rates of gross 

photosynthesis (as a result of an increase in primary productivity) than bare peat 

sites on Bleaklow Plateau. Losses of carbon (e.g. POC) are also avoided as erosion 

processes are attenuated. Streamflow turbidity (also called suspended sediment and 

used as a proxy for POC) has shown statistically significant decreases following re-

vegetation (lime, seed and fertiliser treatment) at Ashway Gap in the Peak District, 

based on daily sampling (which may miss flashy events on smaller time scales, e.g. 

one to two hours) between 2008 and 2011 (United Utilities, 2012). Significant 

reductions in particulate organic carbon (POC) flux to the water catchment outlet 

have also been demonstrated from previously eroding, re-vegetated peatland sites, 

due to a reduction in the degree of slope-channel linkage within the system by Evans 

and Warburton (2010). Previous studies have shown POC to be the most significant 

form of carbon loss from actively eroding peatlands, accounting for 80% of the 

estimated carbon flux (based on a study on Bleaklow by Pawson et al., 2008). Re-

vegetated sites are therefore were more likely to be overall net CO2 sinks than CO2 

sources (Dixon et al. 2013, Worrall et al. 2011 and Bonn et al. 2009). Whilst other 

restoration activities (e.g. gully blocking) also influence carbon budgets it has been 

suggested that the presence of vegetation is a key control on carbon cycling (Clay et 

al. 2012).    
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Phase 5 ς Diversification of sward using plug plants 

As discussed above, a stabilised sward comprising grasses and heather is not a finished 

blanket bog sward.  Due to the distance between colonisation sources and the 

restoration areas of the original HLF project on Bleaklow, the MFFP decided to speed up 

the colonisation of more appropriate blanket bog species by planting plug plants. We 

tendered for the propagation of 100,000 moorland plants of 5 species:  

1. cloudberry Rubus chamaemorus; 

2. hŀǊŜΩǎ-tail cotton-grass Eriophorum vaginatum; 

3. common cotton-grass E. angustifolium; 

4. bilberry Vaccinium myrtillus; and 

5. crowberry Empetrum nigrum. 

 

 

 
 
 
 

All plants were produced by micro-propagation from material collected from sites above 

450 m within the Dark Peak SSSI.  This required the collection of a small amount of 

material which was then multiplied many times by micro-propagation. 

 

 

 

Figure 8: a & b) Micro-propagation of moorland plant species; c) propagated plug-plants are planted 
individually by hand; d) Eriophorum angustifolium and E.vaginatum (hare's-tail and common cotton 
grass) planted plugs (courtesy of Micropropagation EM Ltd.). 
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The species were chosen for two reasons: 

1. Increasing the biodiversity of the site; the species chosen are significant, 

widespread components of the moorland vegetation communities that we would 

expect to see within a relatively short period of time; 

2. The structural value of the species - each species has either rhizomes or extensive 

surface growth that works like the heather brash and geo-textiles currently in use 

by the project to stabilise the surface. 

 

 

 
 
 

The material that our contractors produced included advice from ADAS on appropriate 

soils to use and Professor David Read from the University of Sheffield who advised 

inoculating with appropriate endo-mycorrhizae for more effective establishment of the 

species.  These are added to all plants during cultivation.   

 

All propagation was initially done in peat free compost but it was not possible to get 

conditions right for growth, particularly to get the pH low enough to allow 

transplantation onto the moors.  Various peat alternatives were trialled, including peat 

extrŀŎǘŜŘ ŦǊƻƳ ¦ƴƛǘŜŘ ¦ǘƛƭƛǘƛŜǎΩ ǎŜŘƛƳŜƴǘ ǘǊŀǇǎ ōǳǘ ƴƻƴŜ ǿŜǊŜ ŀŎŎŜǇǘŀōƭŜΦ  CƻǊ ŜȄŀƳǇƭŜΣ 

cloudberry did not produce any roots in any of the peat free substrates and required 

spraying with nitric acid to initiate rooting.  Eventually, all plants were produced in a 

substrate containing 30% peat and 70% peat alternatives.  

 

The best locations (aspect, gully slope, etc.) and planting methods to maximise survival 

have been investigated for our sites and are shown below (see Fig. 11). 

¶ Crowberry needs to be planted at the apex of the slope, around the slope. 

¶ Cottongrass should be planted on flatter areas, either on gully bottoms or on 

ǿŜǘǘŜǊ ǘƻǇǎΦ  LǘΩǎ ƴƻǘ ǿƻǊǘƘ ǇƭŀƴǘƛƴƎ ƛƴǘƻ ƳƛƴŜǊŀƭ ǎƻƛƭǎ. 

¶ Bilberry and cloudberry should both be planted on hag tops. 

 

Figure 9: Survival of plug plants in situ (2007) (left to right): Empetrum nigrum (crowberry), Rubus 
chamaemorus (cloudberry), Vaccinium myrtillus (bilberry). Courtesy of Micropropagation EM Ltd. 
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The biggest dangers to the plants are related to the weather: dessication in the summer 

or frost-heave in the winter.  Planting should be done when the peat is wet, not frozen 

and when periods of prolonged dry weather are unlikely.  Ideally spring planting, once 

the ground has thawed, is best as it enables the plugs to put their roots into the 

surrounding peat during the active growing season, which will reduce the risk of frost-

heave. Ensuring plug plants are sunk to an appropriate depth (ideally 15 ς 20cm below 

the surface of the peat) with their roots teased apart before planting and the soil 

squeezed back together above the plant, with the leaves sticking through the peat will 

help anchor the plant and reduce the effects of frost-heave (see Fig. 10).   

 

 
Figure 10: Planting dimensions for propagated plug plants. 
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 Figure 11: Diagrams of plug planting locations (above) and densities (below). Figure 11: Diagrams of plug planting locations (above) and densities (below). 
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Supporting Evidence: plug plants 

 

Introducing well rooted shoots of propagated plug plants to bare peat that has been 

pre-treated with lime and fertiliser has been shown to be the most effective method 

of promoting common cotton grass (Eriophorum angustifolium) growth on the 

eroded bare peat of Kinder plateau (Richards et al. 1995). Pre-treating areas of bare 

peat with appropriate lime is necessary to raise the pH from very acidic levels (2.9 ς 

3.0) as the acidity otherwise has a negative impact on cotton grass growth. Although 

less of a limiting growth factor than strongly acidic conditions, potassium enrichment 

as part of a mineral nutrient mix (fertiliser) was also beneficial to cotton grass growth 

(Richards et al. 1995).      
 

Monitoring of cotton grass plug planting was also undertaken by Moors for the 

Future on behalf of the National Trust as part of the Biffa funded Peatlands for the 

Future project in 2010 and repeated in 2011, a year after planting (Maskill et al. 

2012). Plug plant survival over the first fourteen months appeared to be high with no 

significant reduction seen in the number of plants over time. The percentage cover of 

cotton grasses increased significantly from a median of 6 to 10% cover. A significant 

increase in the frequency of plants was also recorded between 2010 and 2011 (from 

a median of 6.5 to 39.0 plants), thought to be due to the observed vegetative spread 

of plants. Untreated control plots showed no recorded change in vegetation cover or 

abundance (Maskill et al. 2012).   
 

Nine years after initial restoration treatments started on Bleaklow, Black Hill and 

Kinder all sites showed a significant increase in plug plant cover. The exact timing of 

plug plant introduction was site dependant but occurred between the second and 

fourth year after initial restoration treatment. Data presented is an average across all 

sites.  Although some annual variation is seen both species of cotton grass increase 

significantly following the third year after initial restoration actions, individually 

increasing their coverage from 0.6 to 7 - 8% between the third and eighth year since 

initial restoration (Proctor et al. 2013). The cover of bilberry also increased by a 

magnitude of ten from 0.1 to 10% over six years (3 to 9 years after initial restoration 

treatment) (Proctor et al. 2013). Cloudberry and crowberry also appeared at very low 

frequencies and ground coverage at older, late stage restoration sites.  

Plants (particularly cottongrass) should be planted at no more than 1 plant per m2, as at 

that density they will easily cover the peat surface within 2-3 years. Generally it will be 

at a much lower density (2 plants per 10m2 of bare peat).  A good option would be to 

plant them either side of the gully blocks or on peat pans, they can be planted at a 

higher density here, but no more than 1-2 plants per metre2 (see Fig. 11)  The plants 

have been planted at various moorland areas damaged by fire across the Dark Peak, 

including Bleaklow, Black Hill, Kinder Scout and also used to aid the re-vegetation of 

restored path sides.  Supplies of plants have subsequently been bought by United 

Utilities and the National Trust. 
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Phase 6 - Gully Blocking 

 

On Bleaklow and Kinder Scout, where there are extensive gully systems and numerous 

peat pipes, the catotelm of stored peat is leaking a considerable amount of water.  

Restoring vegetation to the surface of the blanket bog will not repair this damage and so 

gullies need to be blocked.  Revegetating bare peat will hold back considerable amounts 

of peat and slow water loss.  However, in order to get the surface of the peat wet 

enough across a large area and to trap the remaining eroding peat, gullies need to be 

blocked.   

 

If gullies are shallow or incipient and eroding back into a relatively intact peat dome of a 

blanket bog, then restoration of the water table to the level of the blanket bog is 

relatively straight-forward. When gullies are so extensive and deep that restoring the 

water level to the original blanket bog surface would be challenging in the short term, 

then other objectives may take priority: 

¶ reducing the loss of eroding peat; 

¶ slowing down water loss from the site; 

¶ re-wetting the adjacent peat as much as possible, but not up to the original surface 

in the first instance. 

 

Heather bales, timber planks and random gritstone blocks have been used on Bleaklow 

and Kinder and we would consider them to be effective gully blocking methods. 

Materials vary in degree of water permeability, sediment trapping and stability. 

 

Blocking generally starts at the head of the gully (where it is eating in to the existing 

peat) and progresses downstream.  The height of each block is dependent on the 

objectives e.g. if the aim is water retention and re-wetting of the peat then the block 

should be level with the existing un-eroded surface, if the aim is trapping sediment then 

the block can be much lower.  Block height is also determined by the scale of the gullies 

e.g. where they are deep and wide, a lower block is more appropriate.   
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Figure 12: Dǳƭƭȅ ōƭƻŎƪƛƴƎΥ ŀ ΨǘƻǇ ǘƻ ǘƻŜΩ ŀǇǇǊƻŀŎƘ 
 

 
Dams should in general be installed using a top to toe principle, so that the base of an 

upstream dam is at least level with the top of the downstream dam.  This means that 

water flowing over the top of a dam falls onto a water surface rather than bare peat or a 

mineral substrate. The spacing interval has to be shorter with an increase in gradient, 

with fewer dams required on gentle slopes. Efforts should be focused on blocking slopes 

of less than 6o to allow sediment retention and successful re-vegetation (MFF Report 4).  

  

 

Knowledge gaps: 

1. This information has come from placing vertical faced water holding materials 

such as plastic and timber planking dams.  We do not have a good 

understanding of the importance of this for permeable, sloping materials such 

as stone or heather bales. 

2. What impact does trapping sediment have on raising the water table? 

3. What is the importance of peat pipes in the hydrology of the Dark Peak blanket 

bogs? 

 

Stone Dams (Sediment Trapping) 

 

Gullies have been blocked with stone dams where gullies are: 

¶ of any substrate type; 

¶ less than 4 metres deep; 

¶ less than 3 metres wide.  MFFP are about to undertake trials of larger dams, 

using considerably more material.   



38 
 

 

 

 

Stone dams are less likely to give way through failure of materials than wooden or peat 

dams but can fail if the velocity of water is too high with the stones being washed out.  

¢ƘŜ ǳǎŜ ƻŦ ƴŀǘǳǊŀƭ ƳŀǘŜǊƛŀƭ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƭƛǘǘƭŜ Ǿƛǎǳŀƭ ƛƳǇŀŎǘΦ  5ŀƳǎ Ŏŀƴ ōŜ ΨōǳƛƭǘΩ 

ƭƛƪŜ ŀ ǎǘƻƴŜ ǿŀƭƭ ƻǊ ƳƻǊŜ ǊŀƴŘƻƳƭȅ ŦƻǊƳŜŘΦ  Ψ.ǳƛƭǘΩ ŘŀƳǎ ƘŀǾŜ a bigger maintenance 

issue than random ones as walkers tend to use them as bridges across the gullies (S. 

Lindop, pers. comm).  

 

The amount of stone that dams require depends predominantly on the width of the 

gully; generally there will be 1 load of approximately 700kg of material per dam, 

although multiple loads of this amount can be used. Ideally native rough crush stone is 

used where possible. Rocks should be a maximum of 45cm and a minimum of 20cm.  

The dams that we have constructed are no higher than 1metre and are generally no 

more than about 60cm high, but this will depend on the width of the gully and slope. 

The dam does not need to be keyed or driven in to the gully bottom or sides. Stone 

dams are very effective at blocking sediment but can be quite expensive depending on 

material supply.  

 

Plank Dams (Sediment Trapping and water retention) 

 

Gullies may be blocked with overlap fencing or planks when gullies are; 

¶ on medium to deep peat (not mineral soil); 

¶ less than 2m wide 

¶ less than 1.5 deep. 

 

Wooden dams are not as watertight as plastic piling (see below) but can be stronger and 

they are very effective at retaining peat sediment and holding water from deep pools to 

small puddles, once filled with sediment. 

 

Figure 13: Stone dam blocking a gully pinch point. 
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Hard or softwood may be used for the dam construction.  Elm and oak are preferred for 

durability with Western Red Cedar or Douglas fir used as softwood alternatives.  On 

Kinder we have used Western Red Cedar. Dams should be no more than 5 or 6 planks 

high with posts supporting them.  The planks and posts must be driven into the peat to 

a depth of at least a half of the height to prevent under-cutting of the peat.  They should 

be keyed in to the sides to prevent side-cutting by at least 30cm   Stone, planks, heather 

bales etc., should be positioned beneath the spillway as baffles to prevent undercutting. 

 

Heather bale dams 

In low flow, flat energy areas of peat pans and/or small gullies less than 1 metre wide 

and 50cm deep and of less than 5 degrees of slope, heather bale dams can be 

constructed.  Dams for small gullies should start as near to the top of the gully system as 

is reasonably practicable and work downstream. Dams in small gullies should be placed 

in strategic locations such as pinch points, confluences and changes of direction.    

 

Where there are confluences (i.e. where one gully joins into another gully) dams are 

placed in the individual gullies before they join together and it may be necessary to 

place a larger dam, constructed of more than one bale, in the main gully downstream of 

the confluence. 

 

 
 

 

 

The bales are dug in to between one third and one half of their height and keyed into 

the side of the gully/ outflow. It is important that the heather bale butts tightly to the 

side of the hole to prevent scouring around the sides of the dam. The bale is ideally 

placed in the hole so the heather stalks lie upstream/ downstream with the baling twine 

lying across the gully. Peat removed from the hole is backfilled and compacted around 

each bale to ensure a good fit and any spare peat should be left on the upstream side of 

Figure 14: Heather bale dams. Two heather bales have been used to create a dam in the forefront of the 

image. Brash from a spilt bale has been hand spread on surrounding bare peat to minimise wastage. 

Cotton grass begins to re-establish quickly on some sites and can be seen here nine months after the 

dam installation.  
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ǘƘŜ ŘŀƳΦ 5ŀƳǎ ŎƻƴǎǘǊǳŎǘŜŘ ƛƴ ǎƳŀƭƭ ƎǳƭƭƛŜǎ ŀƭǎƻ Ŧƻƭƭƻǿ ǘƘŜ άǘƻǇ ǘƻ ǘƻŜέ ǇǊƛƴŎƛǇŀƭΦ ƛΦŜΦ ǘƘŜ 

top of the downstream dam should be level with /higher than the bottom of the 

upstream dam; again to help prevent under cutting of the Dams.  Once a Dam has been 

installed local vegetation plugs such as cotton grass or wavy hair grass (NOT heather) 

should be dug up and planted at either side of the dam and in the joints between bales 

on larger dams. 

 

 
 

 

 

Other techniques that have not been used on these sites 

 

Plastic Piling (Water Retention) 

Gullies may be blocked with plastic piling 

when gullies are:  

¶ on medium to deep peat (not 

mineral soil); 

¶ headwater gullies; 

¶ less than 2m wide 

¶ less than 1.5 deep. 

Plastic piling is the tallest of all the materials 

used and can hold large volumes of water 

creating large, deep pools which may fail 

catastrophically if not spaced correctly. 

The piling must be driven in to the peat using a rubber mallet, ensuring half of the pile 

(at least) should be within the peat enabling the material to withstand the volume and 

pressure exerted by the water which will build up behind.  The plastic must be driven in 

to the sides of the gully far enough to prevent scouring around the sides (at least 30cm) 

Lugs should be installed in the centre of the dams to provide extra strength and a wide, 

low point in the middle of each dam should be created to allow water to overflow in the 

Figure 15: Gully blocking on a landscape scale a) Aerial imagery showing stone gully blocks across a 
network of erosion channels. b) Stone dams constructed at pinch points along a gully system and 
wooden dams in narrower gully sections further down the system. 

Figure 16: Plastic piling dams along a gully. 
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middle of the dam which should prevent side cutting.  Stone, planks, heather bales etc., 

should be positioned beneath the spillway as baffles to prevent undercutting. 

 

Care should be taken to ensure that the dams are installed at an appropriate height i.e. 

lower than the surrounding vegetation, to reduce their visual impact.  If the depth of 

peat is insufficient, alternative materials should be used.   

 

Problems 

¶ Plastic will break if hammered on to directly 

¶ Plastic can split  

¶ Plastic can melt in wildfire  

 

Machine Built Peat Dams (Water Retention) 

 

Gullies should be blocked with peat dams when gullies are: 

¶ on peat with a depth of at least 50cm (not mineral soil); 

¶ headwater gullies;  

¶ up to 1.5m wide. 

 

A pre-requisite for peat dams is that there is sufficient depth of peat on site where the 

grip is situated to provide material to construct the dam. If the peat depth is less than 

0.5m a borrow pit will be required. 

 

A 360o low ground pressure excavator is essential for dam construction. This should be a 

lightweight machine of approximately 4 to 7 tƻƴƴŜǎ ǿƛǘƘ ǿƛŘŜ όΨōƻƎΩύ ǘǊŀŎƪǎΦ IƻǿŜǾŜǊΣ 

final judgement on the exact specification of the machines used will rest with the 

contractor.  

 

Two machines travel down the opposite sides of the gully working on the side of the 

gully that they are on, removing the gully side vegetation. 
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The gully blocks should be twice as long as wide and built from peat removed from very 

close to where it is to be used and preferably from within the ditch itself. The peat will 

be compacted in situ using the bucket of the excavator to ensure the stability of the 

peat.  The maximum size of the borrow pit required should be approximately 2m x 3m x 

0.5m. 

 

A plug of peat is scooped from ground immediately upslope from the dam leaving, 

where possible, the vegetation intact. The peat to be used must be well-humified so 

that it is sufficiently impermeable. Retaining the vegetation encourages the plug to knit 

with the adjoining vegetation and prevents it drying out. The whole dam is firmed down 

using the excavator bucket to make a watertight seal. The plug should be installed 

directly onto peat substrate. 

 

Peat dams should be a minimum of twice as deep (front to back) as the original gully 

width. The excavation should cut into the sides of the grip by at least 0.5m on either 

side and at the base by 0.2m. This ensures that the dam will be fully keyed into the 

surroundings and is vitally important. 

 

Any excess oxidised peat material removed from the gully side during re-profiling or 

blocking should be placed back into the hole left by the borrow pit formed whilst 

building the block.  The vegetation from the top of the gully will be placed on the top 

and front face of the of the gully block. Cotton grass plugs will be planted into the 

depression that is the result of the borrow pit at a rate of 1 plant per m2.The front face 

of any dam that will not be in water will be revegetated to prevent oxidation and loss of 

Figure 17:  Machine built dams 












































