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Large-scale restoration works by blocking erosion channels are planned to aid the long-term 
recovery of the Bleaklow plateau to ‘active’ blanket bog. Restoration objectives for gully 
blocking are therefore to control and stop gully erosion, to reduce water (peak) discharge and to 
prevent sediment loss from peatlands. The ultimate goal is to raise the water table, promote re-
vegetation and reduce water discolouration of streams. The National Trust has pioneered this 
restoration approach and has ample experience with different gully blocking techniques (see 
section 2). Since 1992, the National Trust High Peak Estate Team has put in place dams of 
heather, wool, wood, stone and plastic piling to block drainage gullies and the National Trust 
(co)fund several long-term research projects regarding effectiveness of gully blocks by 
consultants and universities. 

However, to date little evidence-based research exists to aid informed decision-making on 
where and how to block gullies on the Bleaklow plateau by the Moors for the Future 
partnership. Therefore, this research collaboration has been set up to identify best locations for 
gully blocking and highlight tools for gully blocking best practise. 

 

1.2 Research objectives 

This research project 'Understanding Gully Blocking in Deep Peat' has been developed to assess 
and predict the hydrological and geomorphological impacts of existing and planned blocks in 
the Dark Peak. Specifically, this research will aid decision making on where and how to place 
gully blocks on  Moors for the Future Partnership sites on Bleaklow in order to achieve the 
objectives listed above. It is hoped that results will also provide guidance for other future works 
in the Peak District and elsewhere in the UK. 

This project consists of three sub-projects (Figure 1.1) by the Moors for the Future Partnership, 
in conjunction with the National Trust (project I), and the University of Manchester (project II) 
and University of Leeds (project III). In close collaboration these projects have arrived at 
specific advice for feasible and strategic gully block locations on Bleaklow, suggesting suitable 
techniques. Special focus was placed on developing a decision process for prioritising sites and 
materials to suit given objectives, and to lead to successful re-vegetation of sites and effective 
moorland erosion control. 

 

 
 

II   
Where do blocks  

work?   
(natural analogues)   
“Feasible  
locations for   

gully blocking” 

        III
Where are blocks                                   
most effective? 
(hydrology)

 

I
Which techniques 

work?
(type)

“Gully blocking 
techniques"

  
 “Strategic     
locations for                      gully blocking”” 

Figure 1.1 Diagram of the three projects  
 
 

1.2.1 Project I – Gully Blocking Techniques 

S.Trotter, S.Hodson, S.Lindop, S.Milner (National Trust), S.McHale (PDNPA),  
C.Worman, C.Flitcroft & A.Bonn (Moors for the Future Partnership) 

This study formalised practical experience with gully blocks in the Peak District pioneered by 
the National Trust. Starting in 1992, the National Trust trialled different gully blocking 
techniques on several locations, including Within Clough, North Grain and Kinder Scout. 
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Within this study, the location of all gully blocks from these three sites were mapped and 
transferred into a GIS, and a monitoring programme was started. Furthermore, practical advice 
and guidance was collated regarding the financial implications of gully blocking, such as initial 
material and labour costs, and other variables such as practicality, maintenance and aesthetics 
influencing the decision making process. 

 

1.2.2 Project II – Feasible Locations for Gully Blocking  

M.Evans, T.Allott, S.Crowe & L.Liddaman (University of Manchester) 

This study explored the feasibility of gully blocks by derivation of parameters from naturally re-
vegetated gullies as well as technically blocked gullies subject to restoration works. Field 
surveys assessed the efficiency of existing gully blocks. General recommendations for gully 
blocking in deep peat have been developed, applicable also to other sites within the Peak 
District National Park. Furthermore, guidelines for monitoring Moors for the Future Partnership 
restoration works were established. 

  

1.2.3 Project III – Strategic Locations for Gully Blocking 

J.Holden, G.Hobson, B. Irvine, E.Maxfield, T.James & C.Brookes (University of Leeds) 

This study investigated the spatial distribution of erosion patterns and gullies through the 
assessment of peat hydrology by use of LiDAR topographical data. The topographic index was 
derived to assess the likelihood of saturation, identification of catchment areas and analysis of 
connectivity between saturated areas. The developed maps aid decision making for the 
identification of strategic locations for gully blocks on Bleaklow to meet the above restoration 
objectives and to identify those gullies that are likely to erode the greatest. Maps of change were 
derived for effects of potential gully blocks for a scenario when gullies are partially infilled. 

  

 
Figure 1.2 Location of the study sites in the Peak District (outline - National Park boundary; circles – 
natural and artificial block sites of project I and II: Kinder Scout (K), Within Clough (W), North Grain (N), 
Shelf Moor (SM), Bleaklow Meadows (B) and Swains Greaves (SG); polygon – coverage of 133km² LiDAR 
data and resulting GIS maps from project III, darker section - Moors for the Future Partnership data, lighter 
section - National Trust data). For detailed locations of block sites see Figure 3.14. 
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This methodology results in denser spacing of dams on steep slopes, and sparser spacing of 
dams on gentle slopes. For this reason it is difficult to make method statements such as “install 
dams at 5m intervals”. The method of lining up dam top and bottoms should be employed 
wherever possible. However, a site with a relatively homogenous slope will produce dams at 
equal spacing, e.g. Within Clough dams are spaced 3 to 8 m apart, the average being around 4m. 
A more heterogenous site with a wider range of slope angles such as Kinder Scout has more 
varied dam spacing. Here, in steep gullies dams are as close as 2.5m apart, average spacing 
being between 3 and 4m (see also Table 3.9, section 3.4.3.2). 
 
2.1.3.2 Difference between materials 

The above described technique is only successful when using impermeable materials which trap 
water. Scouring and / or undercutting may occur when dam material is porous or when dams 
have totally filled with sediment and can therefore no longer hold water. This latter situation 
helps explain why wooden dams appear to be more prone to failure. Wooden dams silt up very 
quickly, with no protection downstream over the weaker, newly accumulated sediment. The use 
of experimental splash plates could be considered with materials which do not trap water as well 
as plastic (e.g. wood, wool). Other preventative methods could be employed such as installing 
Hessian bags or coir logs at the bottom of wooden dams at the same time the dam is built, to 
prevent undercutting occuring in the first instance.  
Taller materials (e.g. plastic) can be spaced further apart than shorter materials as they can hold 
a larger volume of water. However, their long term ability to hold large pools of water should be 
considered. From an ecological point of view, pools may be desirable, but a series of smaller 
sized pools which hold less weight of water is to be preferred over a large pool that is more 
likely to fail catastrophically. For very shallow slopes, this implies a blocking at shorter 
distances than necessary when following the 'top to toe' approach.  
 

2.1.3.3 Health and safety 

Creating large pools of water over wet, boggy sediment may create a potential increase I risk for 
both people and stock I not managed carefully. For this reason, it has been suggested that gully 
blocking works at popular walking areas and dense sheep grazing should preferably use semi-
permeable materials, such as wood or stone that lead relatively quickly to consolidated 
sediments (see Appendix III, Fig. App.1).  

The National Trust Estate Team has also addressed the health and safety of staff installing dams 
after assessing the difficult nature of the work. Hard-arm vibration injuries are possible and 
therefore staff is only allowed to work on gully blocking sites 3 days per week. Short, frequent 
breaks are scheduled throughout the day to help prevent exhaustion and strain injuries. The 
National Trust Estate Team use a flat-pack garden shed they airlift to each site and take down 
once work is completed to act as a shelter or on-site storage. Work is scheduled for summer 
months with back-up jobs as alternatives if the weather or forecast are bad on any particular 
day. 



 

Table 2.1 Summary of dam material attributes  
 

Dam Type Peat type Cost Method Primary function(s) Installation Issues Landscape/ visual 
impact 

Current location 

Plastic piling Medium to deep peat 

(not mineral soil) 

£3 per metre white 
plastic 
(~£30-40 per dam) 

£6 per metre brown 
plastic  
(£50-£80 per dam) 

Drive piling into peat 
using rubber mallet 

Hold water, 

creation of large, 
often deep pools 

Ensure plastic driven 
into sides of gully, 
dam lower than 
surrounding veg. 
height (not always 
possible, when dam 
hits mineral soil)  

High-low, depending 
on location 

Less impact in 
black/brown 
colouring 

Persistent 

Within Clough,  

Kinder Scout, 

North Grain, 

Bleaklow Head 

Wood Medium to deep 
peat, mineral soil 

~£2 per metre 
(~£20 per dam) 

Dams 5-6 planks 
high, with post 
support 

Trap sediment,  

hold water (from 
deep pools to small 
puddles once filled 
with sediment) 

Ensure prevention of 
under and side-
cutting on mineral 

Low   Kinder Scout,

Bleaklow Head 

Wool 

no further use 
permitted 

Any, as long as 
supporting stakes 
can be driven into 
gully bottom  

~20p per sack 
(~£2 per dam 
dependent on wool 
market) 

(n.b. possible 
arrangements with 
tenants) 

Wool rolled and 
placed between 
stakes or rabbit 
netting 

Fleeces piled up and 
covered with bare 
peat 

Trap sediment,  

creation of small 
pools and puddles 

Can be washed out 
of place during high 
storm events 

Low   Within Clough

no further use 
permitted 

Stone Mineral soils / very 
shallow peat 

~£60 per tonne 
(~£40 per dam) 

Ideally should be 
locally sourced 

Build stone walls Trap sediment  Can be washed 
away during storm 
events, prone to 
side-cutting. High 
repair maintenance  

Low Within Clough,  

Kinder Scout, 

Bleaklow Head 

Hessian Bags/ coir 
logs 

Any, as long as 
supporting stakes 
can be driven into 
gully bottom 

£10 per meter 
(~£20-£60 per dam) 

Bags filled, then 
stacked up with post 
support 

Trap sediment,  

possible creation of 
small pools 

Not trialled to date Low  

Heather Bales Any, as long as 
supporting stakes 
can be driven into 
gully bottom, high 
sediment supply 

£2-6 per round bale  

(£6-30 per dam) 

Bales (tied with 
twine) stacked up 
with post support 

Trap sediment,  

possible creation of 
small pools 

Ensure prevention of 
under & side cutting. 
Ensure bales extend 
to width of gully 

Low   Saddleworth Moor

Heather Brash Any, as long as 
supporting stakes 
can be driven into 
gully bottom 

~£70 per tonne 
(~£20 per dam) 

Stakes driven in and 
brash weaved 

Trap sediment,  

possible creation of 
small pools 

Ensure prevention of 
under & side cutting. 

Low   Bleaklow Head





 

Table 2.2 Gully block maintenance problems and their repair  

Type      Description Solution Requirements Time Costs Frequency of
maintenance 
required 

Side-cutting of plastic 
dams  

Dams no longer retain water, 
wash occurring around sides 
of gully, eroding gully sides 
away which worsens if 
problem not addressed 

Extend plastic piling further into gully 
sides 

Spare piece of shallow piling, 
normal installation equipment 
and expertise 

½ h or 
less 

£6/m 
piling 

Once only 

Split plastic dams  Dams no longer hold water to 
their full height. If splits 
enlarge, dam could break 
and shatter causing a health 
and safety risk. 

Uncertain how to mend this damage. 
When broken dams still help retain 
water in the gully system by easing 
pressure of water on downstream 
dams and slowing water flow (e.g. 
where splits are small, water trickles 
slowly through the dam) 

    

Undercutting of 
wooden dams  

Loss of sediment and failure 
of dams to hold water 

Extend wooden slats downwards into 
mineral soil when possible, though 
may be difficult to achieve; block gap 
with coir log, wool bag etc. 

Wooden slats or wool bag or 
coir log, stakes, normal 
installation equipment and 
expertise 

ca ½ h £5 - £20 Once only or after 
every large storm 
event (possibly 2-
8 times per year) 

Infilling of wooden 
dams  

Dams no longer hold water 
or trap sediment 

Extend wooden slats upwards, install 
new dams in between in filled dams, 
re-vegetation of accumulated 
sediment to stabilise dam. 

Wooden slats, stakes, normal 
installation equipment and 
expertise, Eriophorum 
seedlings. 

ca ½ h £5 - £60 Possibly twice 
yearly, requires 
monitoring to 
assess how 
quickly dams infill. 

Washing away/ 
dislodgement of wool, 
Hessian or heather 
brash bags, heather 
bales 

Dams no longer serve any 
constructive purpose (Figure 
App.9) 

Re-stake bag in place; create larger 
dam using extra materials; entirely 
replace dam with stronger material 
more suited to gully conditions. 

Extra original materials, stakes, 
new materials, normal 
installation equipment and 
expertise 

10min - 
1h 

£2 - £60 After large storm 
events (possibly 2-
8 times per year) 

Collapse of stone wall 
dam  

Water washes around sides 
creating erosion problems 
both on gully sides and 
washing away any 
accumulated sediment. 
Sediment is no longer 
trapped or held by dam. 

Re-build wall with original materials, 
rebuild wall with extra supporting 
stones or other materials for added 
support (e.g. coir logs, wool bags, 
supporting stakes), provide support 
with re-vegetation works. 

None, if using original materials 
(but will probably require 
continual maintenance until 
gully is stable and re-
vegetating), stone, supporting 
stakes, wool bags/ coir logs, 
stakes, Eriophorum seedlings. 

10min - 
1h 

£0 - £20 After large storm 
events (possibly 2-
8 times per year) 
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Figure 2.4 Plastic dam on Within Clough. Gully sides range from well established dwarf shrub, Eriophorum 
patches and bare peat. 
 

In some areas natural re-vegetation of blocked dams is taking place, mostly by Eriophorum 
angustifolium, especially where the water is shallower or absent. As there is a high colonisation 
potential from surrounding banks, it is envisaged that Eriophorum swards or possibly 
Sphagnum beds as well as rhizoms of bilberries will colonise the gully sides, as pictured in 
Figure 2.5 (natural re-vegetation, see also section 3.3). The primary effect of plastic dams on 
this site is to hold water. From an ecological point of view, the ponds may enrich habitat and 
species diversity, and in summer 2005 dragonflies and water striders among other invertebrates 
were observed at the pools. A proper survey would need to establish actual colonisation of 
invertebrates. 

The amount of sediment accumulation will not be known until the monitoring surveys carried 
out during Manchester University Project II is repeated (but see Tab 3.13). The difficulties of 
measuring this attribute in the field using simple probing techniques may make results difficult 
to interpret and repeat.  

 

 
Figure 2.5 Eriophorum angustifolium behind plastic dam at top of gully. This dam was installed in a 
vegetated area possibly to protect the already established vegetation or to prevent upstream erosion.  
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3 FEASIBLE LOCATIONS FOR GULLY BLOCKING IN DEEP PEAT 
 

Martin Evans, Tim Allott, Sarah Crowe & Laura Liddaman 

Upland Environments Research Unit, Geography, School of Environment and 
Development, University of Manchester 

 
 

3.1 Introduction 

3.1.1 Background to the Project 
 

Gully blocking in deep peat as distinct from blocking of artificial drainage ditches within 
peatlands, is an approach to moorland restoration and erosion control, which has only very 
recently been contemplated. As such there is very little formalised experience of the technique 
and no rigorous empirical evidence to support ongoing gully blocking. It is a premise of this 
report that since peat gully erosion is primarily a geomorphological process that criteria for the 
location of gully blocks must for the most part be based on understanding of the geomorphology 
and hydrology of the system.  

Recent work on the controls on gully erosion of blanket peat (Evans and Warburton 2005) 
suggests a series of key parameters that we would expect to influence the success of gully 
blocking. These geomorphological parameters such as slope and sediment supply together with 
gully blockage, artificial or natural, are key in creating temporary surface stability that promotes 
re-vegetation and stabilisation of the gully system. The relative importance of these parameters 
is best assessed by careful evaluation of the limited previous experience of gully blocking in 
Pennine blanket peats. An important component of this project has therefore been the careful 
assessment of the site characteristics of previous gully blocking work on Bleaklow and 
Kinderscout carried out by the National Trust.  

Evans et al. (2002) developed the hypothesis that the extensive natural re-vegetation of eroded 
peat gullies in the North Pennines, which is also observed to a lesser degree in the current study 
area, is controlled at least in part through natural blockage of the gully system. According to this 
hypothesis, three factors are essential to natural, and by extension, potentially to artificial re-
vegetation of eroded peat gullies. These are initial effective blockage of gully impeding drainage, 
accumulation of fine re-deposited peat behind the gully block, and colonisation of the 
unconsolidated sediments by pioneer species, most likely Eriophorum angustifolium. The initial 
natural blockage of gullies is initiated by over-steepening of gully walls by fluvial action, and the 
mass failure of vegetated blocks of peat onto the gully floor (Figure 3.1). A second premise of 
this report is therefore that natural re-vegetation of eroded blanket peat by these mechanisms 
represents a useful natural analogue for artificial gully blocking.              
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