Advisory Visit to the Mill Beck – Dufton
(River Eden catchment - Cumbria)
January 2014
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1.0

Introduction

This report is the output of a site visit undertaken by Gareth Pedley of the
Wild Trout Trust to the Mill Beck on January 24th, 2014. The visit was
undertaken at the request of Natural England and comments within this
report are based on observations on the day, and discussions with Frank
Dargue (Landowner), Kath Milnes (Natural England) and Chris West (Eden
Rivers Trust).
Normal convention is applied throughout the report with respect to bank
identification, i.e. the banks are designated left hand bank (LB) or right hand
bank (RB) whilst looking downstream. Location coordinates are given using
the Ordnance Survey National Grid Reference system.

2.0

Catchment / Fishery Overview

Mill Beck originates from a limestone bedrock area of the North Pennines, on
Dufton Fell, however, the site visited is actually located on the sandstone
bedrock which underlies the Eden Valley. The landscape represents a
transitional area between the fells and the lower-lying, more productive
grassland of the River Eden, to which the beck is a tributary. The area
provides suitable conditions for semi-intensive sheep and cattle grazing.
The soil and superficial deposits within this area comprise mainly till and
alluvium (clay, sand, silt and gravel). This makes for relatively friable
topsoils (susceptible to erosion when grazed), interspersed with clays that
are more cohesive but less conducive to supporting vegetation that would
naturally protect them from erosion.
No angling takes place in the area visited and the Wild Trout Trust (WTT)
assistance was requested by Natural England to offer additional input on
how the riparian management of a Higher Lever Stewardship Scheme could
be tailored to reduce bank erosion and for benefit the ecology along 0.5km
of beck, working downstream from NGR NY684263.
The unit of the River Eden and Tributaries Site of Special Scientific Interest
(SSSI) covering this area is classed as being ‘Favourable’ and similarly,
under the Water Framework Directive the ecological status of the waterbody
(Swindale Beck - GB102076070960) is also ‘Good’. This suggests that the
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biological indicators assessed for the location are as would be expected for a
healthy watercourse.

3.0

Habitat Assessment

At the upstream end of the section an obvious issue with bank erosion is
occurring. Erosion is a vital natural process in supplying materials to a river
system, particularly on the outside of bends; however, in this area, the beck
has become incised into its bed (suspected to be part due to straightening of
the river), which has resulted in steep, high and unstable banks susceptible
to accelerated rates of erosion through undercutting and slumping. This
issue has been exacerbated by sheep grazing of the river bank, which has
resulted in a lack of protective vegetation cover along the bank and a
corresponding lack of root matrix within the soil to consolidate it.

Figure 1. Steep erodible banks with a lack of vegetation.
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In contrast, Figure 2 shows how a well vegetated bank on another river with
greater diversity of grasses and other herbaceous vegetation provides more
extensive root systems within the soil to bind it together. The densely
vegetated bank also shields the bank and is of far greater value to wildlife.

Figure 2. An example of an un-grazed bank with good foliage cover to protect the bank above ground
and a diverse matrix of long roots to bind the soil together below.

A significant additional benefit of promoting river bank vegetation is that
areas of bank which do slump into the channel have a much greater chance
of remaining in place and stabilising to form a new bank line. Areas of poorly
vegetated banks that slump are far more likely to disintegrate and wash
away.
As a result of the bank erosion and undercutting, a mature ash tree has also
become undermined and slumped into the channel (Figure 3). This tree is
still well anchored to the river bank and providing beneficial stabilisation of
the bank material via an extensive root system and should be retained if at
all possible.
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Figure 3. Area of bank erosion looking downstream, with slumped ash tree in the background.

Moving downstream, the issue of erosion along the grazed river banks was
continually present (Figures 4 & 5). Mature trees (predominantly alder Alnus
glutinosa and sycamore Acer pseudoplatanus) provide areas of protection,
but erosion between and around the trees is occurring, and will ultimately
lead to loss of the tree into the channel if the banks are left unfenced. Buffer
fencing stock away from the river bank on all fields offers a high probability
of slowing the rate of erosion and reducing the risk of land and tree loss.
Areas of high quality trout habitat were naturally present, with deeper pools,
particularly on forced bends around areas of bedrock (Figure 6). Some low
level cover was also present, enhancing holding areas within pools (Figure
7). With stock exclusion along the banks and the potential for regeneration
of a treed bankline, through planting and self-set saplings, this habitat could
be enhanced further. Once trees are established, the stable beck bank is
likely to maintain a narrower channel with areas of scour and deeper water,
which will provide a valuable increase in habitat diversity.

5

Figure 4. Eroding bank under a large sycamore tree; only the tree’s root system is currently slowing the
erosion.

Figure 5. Area of eroding bank with a dry area at the toe that has good potential for natural re-grading
to occur if stock can be excluded.
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Figure 6. Good adult trout habitat.

Figure 7. Good low level cover from tree branches, out of the reach of livestock.

7

In addition to high quality adult habitat, areas with potential for spawning
and juvenile habitat were also present within the section (Figure 8). The
shallow faster sections will provide good holding water for parr and the
margins provide refuge for fry. Substrate in these areas was also relatively
clean and of a suitable size for spawning.

Figure 8. Valuable shallow riffle and glide habitat for juvenile salmonids.

A small tributary enters the beck in the middle of the three fields inspected,
also crossing the upper field (Figure 9). While this watercourse is small, and
has the potential to dry up in the summer, a healthy array of aquatic
invertebrates is present, including caddis and mayfly species. The beck also
offers potential spawning and juvenile habitat for resident brown trout,
provided livestock can be excluded. At present, poaching of the banks poses
a risk to the invertebrate habitat and reduces potential for spawning through
increased sedimentation.
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Figure 9. Small tributary which would be significantly improved through buffer fencing to exclude
livestock, increase bankside vegetation and reduce sedimentation.

4.0

Recommendations
4.1

Fencing

It is recommended that buffer fencing is installed along all of the three fields
inspected, between NGR NY 68432 26360 - NY 68430 26050. This is likely to
require provision of additional drinking facilities in all but the downstream
field, where the fence can simply be finished off to a livestock drinking point
at the downstream limit. Where additional drinking facilities are required the
potential of supplying troughs from a nearby spring source was discussed on
site.
Fencing livestock away from the beck bank has already been agreed with the
landowner in the upper two fields as part of a Higher Level Stewardship
scheme. In addition, it is recommended that the fencing is extended
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downstream to cover the third field (Figures 4 & 5), and ideally the smaller
tributary in the upper field (Figure 9).
For best effect, the line of the fence should not be agreed until the growing
season when the full extent of this winter’s erosion is known. Waiting to
agree the fence line and install the fence, will ensure that the strip allocated
will achieve the greatest potential for reducing erosion by allowing the
maximum area of vegetation. Fencing off the bank during the dormant
season would result in subsequent erosion diminishing the strip before any
beneficial vegetation growth can even occur.
It is vital to ensure that any fencing undertaken is tied in at either end to
exclude livestock, particularly as the far bank is under the control of another
landowner. Improvement to the fencing on the neighbouring farm (far bank)
should also be sought, to prevent stock gaining access into the buffer strip
(Figure 10).
Significant erosion in the unfenced section of the far bank field (background
of Figure 10 - red arrow) could be prevented by simply excluding livestock
from the bank and allowing vegetation to establish. Highlighting this issue to
the landowner on the far bank may help convince them to fence it.
N.B. Once inside a buffer strip, stock will be confined within a much smaller
area of grass, between the fence and beck, which focusses poaching and
grazing pressure and greatly exacerbates erosion issues. For this reason,
livestock access into the buffer strip should be prevented. As there are no
issues with no-native invasive flora in the area, total cessation of grazing
should not pose a problem.
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Figure 10. Upstream end of the proposed fenced area. If the far bank owner cannot be convinced to
fence off the far bank, the existing fencing between the tree and wall (blue arrow) will require
maintenance to prevent stock access. Erosion in the far ground (neighbouring farm) could also easily
be addressed by excluding stock from the bank.

4.2

Erosion

Addressing the erosion at the upstream end of the section will be beneficial
to the landowner, but also to the ecology of the beck by reducing sediment
input and enhancing the riparian zone. Fencing will be fundamental in
reducing bank erosion long-term and establishing a well-vegetated river
bank will provide protection and increase the opportunity for natural bank
re-grading to occur; this will in turn reduce erosion by allowing flows to rise
up the bank surface, rather than cutting under it. If fencing alone is used to
address erosion, it is recommended the fence is located minimum of 5m
(ideally 7-10m) back from the bank top on the eroding section, as natural
adjustment will have to be allowed for. The closer to 10m metres the better
the chances of success, in which case, land could potentially be reclaimed
once the bank has stabilised, but still ensuring a minimum 5m buffer strip.
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Due to the advanced state of the erosion and the extent to which the river
has incised into its channel, it may be beneficial to also install brash
protection along the toe of the river bank for the length of the erosion
(Figure 3). The brash method provides a diffuse barrier that baffles and stills
high flows, reducing scour around the bank and encouraging bed materials
to be deposited. Foer best results the brash should extend past the eroding
section, onto stable ground, to prevent the protection being out-flanked. Any
one of the following three methods could be employed:
4.2.1 Christmas tree brash (Most labour intensive)
The Wild Trout Trust have used a similar method on the River Manifold
in Derbyshire (Figure 10). Here, Christmas tree brash was employed.
Thin fence posts are used to create an array of anchoring points to
tightly criss-cross wire over the brash. The brash creates a diffuse
layer of protection that should be tightly packed to encourage high
flows to pass over the mattress and encourage deposition and
retention of fine bed/bank material. Incorporation of live willow (Salix
spp.) branches beneath the brash would also be beneficial, to
encourage growth within the mattress. Willow species used should be
smaller shrub types to reduce future maintenance requirements.
4.2.2 Hawthorn bushes (Medium labour intensity)
The method has been demonstrated to good effect with large hawthorn
(Crataegus monogyna) bushes on the Afon Dulas in Wales, by the Wye
and Usk Foundation (Figure 11). In this example, the trunks are
pinned in place at the upstream end with rebar (steel reinforcing bar).
Each bush overlaps the one downstream next downstream. Again,
incorporation of live willow branches beneath and behind the brash
would also be beneficial, to encourage growth along the bank. The
Wild Trout Trust have also employed the method using hawthorn and
willow (Figure 12).
4.2.3 Willow bundles (Least labour intensive if willow is available)
A third method would be to install live willow (freshly cut whips)
bundles along the water’s edge to create a living bank toe protection.
300-450mm (12-20”) bundles could simply be staked into the base of
the bank with thin posts or rebar. Work should be undertaken within
the dormant season. Although, potentially the quickest and easiest to
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install, this method may require periodic maintenance to trim the
willow.
Whether brash is installed along the whole erosion length or not, brash
revetment around the base of the slumped ash tree is strongly
recommended to reduce erosion and bank wash-out around the tree (Figure
13). This will hopefully help to retain the tree, which stabilising a large area
of bank. Currently, a small amount of flow is passing under the tree roots,
but installation of brash will trap debris and still flows in the area, increasing
deposition of bed material to naturally rebuild and stabilise the bank.
The method would simply involve laying down some living willow around the
base of the bank and tree roots, then tightly packing brash over the top. In
this instance, hawthorn (or similar brash with wide, dense tops/canopy)
threaded under the roots of the ash tree, with the base of the trunks facing
downstream, should remain anchored in place without the requirement for
additional posts or fixings (See Figure 12).

Figure 10. Brash mattress revetment on the River Manifold.
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Figure 11. Successful hawthorn brash revetment of river bank on the Afon Dulas.

Figure 12. Hawthorn and willow bank protection installed by WTT.
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Figure 13. Area around the ash tree where installation of a hawthorn bash (green) should halt erosion
and encourage sediment deposition.

4.3

Tree management

4.3.1 Tree felling
There are no issues with over shading on the reach and tree cover along a
small watercourse such as Mill Beck is likely to provide beneficial water
temperature regulation through the shade provided.
It is recommended that the slumped ash tree (Figure 13) is coppiced at
around 1000mm (40”) above ground level, to reduce the leverage currently
acting upon the bank and reduce the chance of debris catching on the trunk
and dislodging the tree. When coppicing a mature ash, it is unlikely the tree
will regenerate, but by doing it now, in the dormant season and ensuring
that livestock are not allowed to browse any possible regrowth, the tree may
have a chance. Worst case scenario, even if the tree dies, the regeneration
of vegetation and planting within the buffer strip will help consolidate and
protect the bank before the stump rots away.
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4.3.2 Planting
Tree planting is recommended throughout the buffer strip, wherever there is
a lack of low cover or issues with bank erosion. A mix of deciduous species
would be ideal, allowing that alder and willow will be best suited to any
wetter areas. Over time these trees will begin to consolidate the banks,
while also providing additional habitat.
In addition to planting saplings, the quickest and easiest way to increase
tree cover and bank consolidation is with willow. This is easily achieved by
pushing/driving short sections of willow whip into the ground along the bank
top and around the water line (particularly along eroding sections). This can
be undertaken at any time of the year, but will have the greatest success if
undertaken within the dormant season, shortly before spring growth begins
(ideally late Jan-early March). Whips should be planted into soft, wet
earth/sediment so that there is a greater length within the ground than out
of it, (300-400mm of whip protruding from the ground is sufficient). This
must be undertaken within the buffer strip, after fencing, as sheep will home
in on fresh willow growth.
It is preferable to source willow locally, from adjacent areas of the bank.
This ensures that it is suited to the conditions and helps to avoid potential
issues with transportation of non-native species. The smaller shrub varieties
are usually the best for habitat enhancement, as they remain small and low
to the water and require less maintenance. Several suitable donor trees
were observed in the lower field.
4.4

Large Woody Debris

In several areas along the section, trees and branches have fallen into the
beck. These structures are not currently causing any problems, so it is
strongly recommended that they are left in place, as they provide valuable
habitat within the channel.

16

5.0

Making it Happen

The wild Trout Trust may be able to offer further assistance such as:


WTT Practical Visit
o Where recipients are in need of assistance to carry out the kind
of improvements highlighted in an advisory visit report, there is
the possibility of WTT staff conducting a practical day. This would
consist of 1-3 days work with a WTT Conservation Officer
teaming up with interested club members to demonstrate the
habitat enhancement methods described above. The recipient
would only be asked to contribute to reasonable travel and
subsistence costs of the WTT Officer; however, this service is in
high demand and not always possible.

In addition, the WTT website library has a wide range of free materials in
video and PDF format on habitat management and improvement:

http://www.wildtrout.org/content/index

We have also produced a 70 minute DVD called ‘Rivers: Working for Wild
Trout’ which graphically illustrates the challenges of managing river habitat
for wild trout, with examples of good and poor habitat and practical
demonstrations of habitat improvement. Additional sections of film cover key
topics in greater depth, such as woody debris, enhancing fish stocks and
managing invasive species.

The DVD is available to buy for £10.00 from our website shop
http://www.wildtrout.org/product/rivers-working-wild-trout-dvd-0 or by
calling the WTT office on 02392 570985.
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7.0

Disclaimer

This report is produced for guidance and not for specific advice; no liability
or responsibility for any loss or damage can be accepted by the Wild Trout
Trust as a result of any other person, company or organisation acting, or
refraining from acting, upon guidance made in this report.
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