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1.0 Introduction 

Gayle and Cam beck situated in the heart of the Yorkshire Dales, and within the Yorkshire Dales 

National Park are the formative water bodies of the River Ribble.  The becks are typical upland 

water courses, with free gravel boulder movement draining from peat moorland on top of 

limestone.  The becks drain from Gayle and Cam moors picking up several other small streams 

and water courses as they flow down towards the confluence at Selside.   

Under the Water Framework Directive (WFD), Gayle and Cam beck are failing to achieve Good 

Ecological Status (GES), currently classed as in poor condition.  The reason for this failure is due 

to lower than predicted fish populations, particularly salmonids. 

In 2010 RCCT and the EA undertook a joint investigation to determine the causing factor for 

failing to achieve GES.  The study set out to determine if pH fluctuations or temperature were 

the causing factor. The study was also to include detailed, habitat and electro fishing surveys.  

Due to constraints pH and temperature were not assessed (this is set to begin in 2011), 

however habitat and electro fishing data revealed that there was a significant lack of suitable 

habitat and water (for the given channel width) within the project site.  The conclusions of the 

surveys were that although pH could not be excluded as a possible factor, the poor habitat, 

water levels and observed water temperatures were significant causes in low salmonid 

abundance.  Modelling done on flows, channel width and salmonid survival requirements 

concluded that there was insufficient flow given the channel width.  A comparison of channel 

with for catchment size for other tributaries of the Ribble Catchment was then carried out.  The 

results showed that Gayle beck channel width was nearly double the predicted channel width 

expected according to the trend displayed by other tributaries. 

The conclusion of the investigation was that for improvements to be made, higher baseline 

flows, narrower channels, and greater shading from the riparian habitat was required.  The 

reasons for this were believed to be upland drainage (causing extreme flood peaks increasing 

stream power and thus ability to erode wide channels), over grazing (causing a lack of riparian 

habitat lead to less stable river banks and increased risk of erosion), and poor in-stream habitat 

(due to an over widened channel and lack of in-stream features). The RCCT was then asked to 

submit a project bid to the EA for a project to address these issues with the aim of helping to 

restore GES. 

In April 2011 a £100,000 grant from the EA was secured and a further £10,000 from the 

Nineveh Trust.  The project is a trial that must be completed by the 31
st

 of March 2012.   

 

 

 

 



2.0 Aims: 

RCCT and the EA have several aims for the restoration of Gayle and Cam beck, to undertake 

activities:  

• that encourage a sustainable return to natural river processes  

• that improve habitat for salmonid species 

• that reduce diffuse pollution 

3.0 Objectives 

To achieve the aims we have developed a series of objectives.  These have been developed 

using local knowledge, survey data and reviews of academic literature: 

 

• To prioritise upland drainage (or Grips) to be blocked 

• To block the highest priority grips as far as resources will permit 

• To create riparian buffer zones including planting of locally native trees 

• To identify priority area that require in-stream structure and complexity 

• To create in-stream structures to the river to provide habitat complexity. 

Additional objectives include: 

• Monitoring the changes in habitat following high flow events 

• Monitoring changes in fish abundance 

4.0 Delivery Process 

The project can be simplified into three main types of restoration work, grip blocking, riparian 

habitat and in-stream habitat.  Each has a slightly different delivery process, so there are 

detailed below.  

The budgetary constraints on the project mean that the scale of each work types need to be 

carefully prioritised to ensure that the greatest return for investment is achieved. 

Grip Blocking: 

Grip blocking for riverine improvement project is often regarded as a quick fix for restoring 

natural flow regimes (i.e. reducing flood peaks and increasing baseline flows) and reducing 

diffuse pollution.  However much work has been undertaken by the Universities of Durham, 

Leeds and Newcastle that show the processes involved are more complex than perceived i.e. 

Grip blocking has the potential to increase flood peaks and decrease baseline flows.  To make 

sure that the objectives of this project are achieved careful consideration must be 

implemented. 



Stage 1: 

• Using existing data grip map data from Yorkshire Dales Rivers Trust employ: 

o SCIMAP diffuse pollution model to identify areas of high risk sources of sediment 

pollution (results included in appendices) 

o Flowmap model to determine where grip blocking will aid in water retention 

(results included in appendices) 

o Flowmap Duration model to determine where grip blocking may decrease run 

off rates. 

• Conduct basic surveys to determine active grips. 

• Carry out desktop survey of areas currently under agri-environment schemes. 

• Determine landowner boundaries (including commons) and develop a database. 

• Conduct field surveys to confirm grip maps and give condition assessment (based on 

Natural England grading system). 

Stage 2: 

• Compile information to identify priority areas and landowners (including commoners) 

likely to interested in permitting grip blocking activities.  

• Liaise and secure permission for grip blocking from landowners and other stakeholders 

• Draw up tender documents for grip blocking as determined from the above and 

budgetary constraints. 

Stage 3: 

• Carryout grip blocking 

Riparian Habitat 

Stage 1: 

• Using data gathered from 2010 surveys highlight priority areas for riparian habitat 

improvements 

• Determine landowner boundaries and those likely to permit riparian habitat 

improvements 

• Liaise and secure permission for riparian habitat improvements from landowners and 

other stakeholders 

• Draw up tender documents for riparian habitat improvements as determined from the 

above and budgetary constraints. 

Stage 2: 

• Carryout riparian habitat improvements 

 



 

In-stream habitat 

Stage 1: 

• Using data gathered from 2010 surveys highlight priority areas for in-stream habitat 

improvements. 

• Liaise with Development control regarding permitted designs 

• Design suitable in-stream structures 

• Determine landowners boundaries and those likely to allow in-stream habitat 

improvement 

• Liaise with stake holders 

Stage 2: 

• Liaise and secure permission for riparian habitat improvements from landowners and 

other stakeholders 

• Finalise proposals and apply for Land Drainage Consent from the EA 

• Draw up tender documents for in-stream habitat improvements determine from the 

above and budgetary constraints. 

Stage 3: 

• Carry out in-stream improvements 

 

 

 

 

 

 

 

 

 

 

 



 

 

5.0 Methodology 

The precise methodology to be undertaken at each site will be determine by details still to be 

obtained, however an outline of the methodology of each is provided below. 

 

5.1 Grip Blocking 

Moorland surface drains known as grips were created to reduce the water table on deep peat sites to 

improve grazing and in some cases to increase heather growth to support grouse shooting interests. 

 

 

Fig. 1 Confluence of 3 grips on Gayle Fell 

The general principle of blocking grips is to divert water from the grip system to surrounding land thus 

rewetting the peat body which in turn reduces the oxidization of the peat which then reduces 

sedimentation, acidity and - dependant on topography – can reduce effects of extreme flows. It also 

increases carbon storage potential and restores the hydrology of the blanket bog habitat which benefits 

the plants and animals dependent on such wetland conditions. 

Methods of Blocking 

A number of techniques have been employed to block grips including plastic/sheet metal piling, wooden 

dams, heather bales and even sheep fleeces. However general consensus is that using peat dams is the 

most cost efficient method and are less intrusive as foreign materials do not need to be brought on to 

site. 



Initially a detailed field survey is carried out to determine the condition of grips that then allows for the 

site specific works to be drawn up and a bill of quantities to be drawn up for the work.  Following initial 

inspections of the Gayle and Cam moors it is expected that peat dams and re-grading will be our 

preferred method.  Peat dams are created on average at 7m spacing’s by a combination of re-profiling 

the grip sides and using borrow pits adjacent to the grips where extra material is needed. A wide 

tracked excavator is used to place the peat in the channel where it is keyed in to the bottom and sides 

of the grip by gentle compaction. The vegetated turf is then placed back on top of the newly created 

dam such that any exposed peat is covered to reduce any drying effects. 

 

 

Fig. 2 Blocked grip on shallow channel without re-profiling 



 

Fig. 3 Larger grip blocked with re-profiling 

 

 

 

Fig. 4 large grip re-profiling 



 

Figure 5. re-profiling heather around a large grip 

 

Figure 6. Grip blocking using peat dams 

 

 

 



5.2 Riparian Habitat Schemes 

Riparian habitat schemes incorporate fencing the river banks to prevent livestock access.  This 

will then facilitate the planting of suitable native species, such as Rowan, Willow, Ash, and 

Alder.  The matured trees provide both terrestrial and aquatic habitat in addition the increased 

vegetation stabilises river banks and as the trees begin to trail into the water decrease water 

velocity through “roughness”.  Beyond maturity the trees will form LWD in the channel. 

The aim will be to have greatest distance between the river bank and the fence possible.  

However this will be determine by land owners.  However fences should never be less than 2 

metres from the bank, and river levels during flood peaks should also be taken into 

consideration. 

The exact type of fencing will be determined by the landowner and position of the fence, 

generally the fencing consists of stock netting and 2 strands of barbed wire.  However it may be 

necessary to install strands of plane wire below the stock netting to facilitate flood levels. 

Drinking must also be provided.  The preference is for mains fed drinkers, however given the 

location it is unlikely that this is possible.  Other options include, syphon pumps, solar powered 

drinkers and access for livestock into the river. 

Access for users of the river must also be included and liaison with relevant parties to 

determine the most appropriate type of access must be undertaken. 

 

 

Figure 7.  Contrasting areas with and without livestock access to the river bank 

 



 

Figure 8. Solar powered drinking troughs 

 

Figure 9.  Maturing Habitat scheme showing riparian buffer zone and established trees 

 

 

 

 

 



5.3  In-stream Habitat Works 

In a natural or semi natural riverine ecosystem it can be expected that most of the riparian 

zones will contain significant amounts of trees.  The trees themselves provide important 

shading, bank stability, a source of terrestrial food for fish, detritus for aquatic invertebrates, 

but in addition to terrestrial habitat – aquatic habitat.  Trees growing in river banks often have 

trailing roots and branches, these are important for all aquatic species, providing sources of 

food, but also refuge from predators and high flows.  It is also expected that there would be a 

certain number of trees that will have fallen into the channel, providing more habitat (similar to 

trailing roots and branches) but also important scour points – important features for natural 

stream processes, such as the formation of pools and riffles.  The 2010 surveys denoted a 

complete lack of such features on Gayle beck.  The aim of the proposed works is to replicated 

the in channel trees through engineered log jams of ELJs, this will provide a short term return 

to natural stream processes, however in the long term riparian habitat schemes are required.   

 



 

Figure 10.  Before and after example of restoration of pool and riffle sequences created by ELJs 

 



 

Figure 11.  Example from the USA of bankside ELJ to create pools (note no reconstructed 

riparian buffer is proposed). 

ELJs are structures made up of multiple pieces of timber fixed together and secured in channel.  

ELJs are commonly used across the Pacific Northwest of the USA and Canada.  In some cases 

the ELJs are bare main stems of trees without branches or root wads.  These are used where 

debris is expected to become trapped against the ELG to replicate branches and root wads.  

However in Gayle beck this is highly unlikely, and so trees with both branches and root wads 

are required. 

 

Figure 12. Example of the effects this project aims to produce 



 

Figure 13. Suggested positioning and construction design for ELJs on Gayle Beck 

 

Figure 14.  Alternative construction design including use of rock/boulders for anchoring. 

There are many important design criteria that must be considered before constructing ELJs.  

These include: 



1. Purpose of ELJ 

o The purpose of the proposed ELJs are to create scour holes in channel that will 

resulting flow velocity reversal, that aims to re start the natural pool riffle 

formation process.  In addition the scheme aims to add habitat, and encourage 

in channel bankside deposition and vegetation. 

2. Channel Forming Flow 

o The channel forming flow (the definition varies for this flow) however the ELJs 

should be designed to withstand this, and the depth of water associated will 

determine the height of the structure.  ELJs are generally recommended in 

streams with flows of less than 5 cumecs (Fischennich, Morrow). 

3. Channel size 

o The type, number and size of trees to be used has been shown to have a link to 

the channel width (BFW refers to Bank full width), length of individual pieces of 

timber should be equal or greater to channel width. 

 

 

 

4. Position within channel 

o The purpose of the ELJ, channel size and channel forming flow generally 

determine this.   However in some cases the target area is the overriding factor. 

5. Construction material 

o Hard woods will give the longest life span to the timber, 20 – 50 years, however 

may be cost prohibitive.  Spruce/conifer will have overall life expectancy of 5-15 

years, but if correctly designed and position will have achieved the deposition 

and scour to maintain the processes beyond this period. 

6. Anchoring 

o Anchoring can be done using, reinforcement bar (rebar), timber steaks or “dead 

man” anchor, where a tree is buried in the riparian zone and cables are run from 

this tree to the ELJ. 



o In addition to anchoring, ballast maybe required in the form of rock or boulders 

(see figure 12) 

7. Scour Depth 

o The created scour depth can be expected to be deeper than the deepest part of 

the channel and thus it is essential that the ELJs anchor and construction will not 

be undermined by resultant scour. 

 

Taking this into account our proposal is to try the two types of designs in figures 13 and 14.  We 

propose the locations shown in figure 15, and channel configuration shown in the appendices.  

However it is expected that we will do fewer than those proposed due to budget restrictions 

and land owner consent.  The locations have been picked on the basis of the habitat units 

surveyed last year (Pool, Riffle, Glide – for more information see Research report into reason 

for poor ecological status on Gayle and Cam beck ) indicating where the units were longer than 

would be expected, and shallower. 

The height of the structures will be varied between equal to bank top, and half bank top.  

Monitoring will then allow judgements to be made on which is most appropriate.  The Root 

plates will be left in the upstream facing direction, and the stems positioned downward in the 

river bed and towards the banks to encourage greater stability.  Anchoring is proposed to be in 

the form of a “Dead man's” anchor and high tensile steel cables, and also rebar.  We also plan 

to use Rebar and cable to fix the trees together.  In some cases we propose to use boulder 

ballast. 

 

 

 

 

 

 

 

 

 



 

Figure 15.  Proposed locations of ELJs 



6.0 References: 

Herrera Environmental Consultants Inc. (2006).  Design Guidelines for the use of Engineered 

Log Jams (ELJs) in Scottish Rivers. Technical Report to the Scottish Environment Protection 

Agency, Stirling, UK. 

www.sepa.org.uk/water/water_regulation/guidance/idoc.ashx?docid=3808b106-3a12-4e61-a7af-

f6833c2078f7&version=-1 

Mott, N. (2010) Fish Live in Trees Too! River Rehabilitation and Large Woody Debris. 

Staffordshire Wildlife Trust, Stafford, UK. Printed by George Street Press, Stafford – Wildlife 

Trust Corporate Members © Staffordshire Wildlife Trust (Registered Charity No.259558) 

 

Fischenich, C. Morrow, J.V (2000). Stream bank habitat enhancement with large woody debris. 

published by emrrp 

William D., November (2011). Engineered Log Jams.  DTW Associates 

HilderBrand R.H., Lemly, A.D., Dolloff C.A., Harpster, K.L. (1998).  Design Considerations for 

Large Woody Debris Placement in Stream Enhancement Projects.  North American Journal of 

Fisheries Management 18:161-167 

Dooley J. (2001). Engineered Log Jams.  ELWd Systems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7.0 Appendices 

7.1 Scimap and Flow map model 

outputs:  

 



 

 


