Advisory Visit
Knee Brook, Gloucestershire
August 2016

1.0

Introduction

This report is the output of a site visit undertaken by Tim Jacklin of the Wild
Trout Trust to the Knee Brook, Gloucestershire, on 29th August 2016.
Comments in this report are based on observations on the day of the site
visit and discussions with Paul Baines and landowner Nia Morris.
Normal convention is applied throughout the report with respect to bank
identification, i.e. the banks are designated left hand bank (LHB) or right
hand bank (RHB) whilst looking downstream.

2.0

Catchment / Fishery Overview

River

Knee Brook

Waterbody Name

Knee Bk - conf Blockley Bk to conf R Stour

Waterbody ID

GB109054039840

Management
Catchment

Avon Warwickshire (Operational catchment: Avon Rural, Rivers and Lakes)

River Basin District

Severn

Current Ecological
Quality

Overall status of Moderate* ecological status through two assessment cycles from
2009 – 2015.

U/S Grid Ref inspected

SP1925837050

D/S Grid Ref inspected

SP1973736740

Length of river
inspected

~820m

*The Environment Agency rate the quality of waterbodies under the Water Framework Directive using a range of
measures of ecological, chemical and physical quality (giving ranks of high, good, moderate, poor or bad). The
lowest rank in any measure gives the overall status. In this case, the waterbody scores high for invertebrates,
moderate for fish, and moderate for macrophytes and phytobenthos (aquatic plants and algae); the latter is likely
linked to a moderate score for phosphate (i.e. phosphate levels are too high).
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The Knee or Neigh Brook is a tributary of the Warwickshire Stour, rising in
the Cotswolds near Chipping Camden and flowing eastwards to join the
Stour near Burmington, south of Shipston-on-Stour. It is a lowland brook,
flowing through a landscape of mixed arable, pasture and broadleaved
woodland, over clay/loam soils. The underlying geology of the brook
consists of oolitic limestone, marlstone and mudstones, giving the brook a
high base flow (from the limestone aquifer) and a calcareous character.
The data in the above table indicate that the water quality is generally good,
with a high score for aquatic invertebrates and for all chemical parameters
apart from phosphate. High phosphate levels cause over-enrichment and
affect the abundance and diversity of aquatic plants and algae. The
phosphate may derive from diffuse sources (such as run-off from
agricultural land) and/or point sources such as the sewage works on the
Blockley Brook at Draycott.
The section inspected on this visit was at Bran Mill, between Paxford and
Aston Magna, a former mill and now residential property. The brook was
inspected from the road bridge just downstream of the Blockley Brook
confluence, to the field boundary approximately 820m downstream.

3.0

Habitat Assessment

The brook flows in an incised channel which indicates historic channel
engineering to lower the bed of the brook to provide improved land
drainage. The increased depth and steepened banks of the channel means
the brook has a larger bankfull capacity, giving it greater energy in high
flows. Compared to an unaltered channel with greater floodplain
connectivity, the deepened channel is a more hostile environment to wildlife
at high flows. This can be mitigated by either introducing material to raise
the river bed level (subject to flood risk considerations) or by re-profiling the
river banks to retain channel capacity but provide an inset floodplain (see
recommendations).
The brook has a generally meandering course, although some straightening
is evident (Figure 1); this is likely to have been carried out for land drainage
or to make field shapes more regular.
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The underlying physical shape of the channel is intrinsically linked to
instream habitat quality (Figure 2). The natural river processes of erosion
and deposition work within a meandering channel to form deeper pools on
the outside of bends (lateral scour pools) and gravel bars on the inside,
creating an asymmetric cross-sectional profile. Between the pools, shallow,
steeper gradient riffles form, which have a more symmetric cross-section.
The type of river bed substrate found within a natural meandering channel
varies across and along the channel, graded by the varying flow velocity.
This variety of depth and flow pattern, and the differing substrate size,
provide a diversity of ecological niches which suit a variety of flora and
fauna. For example, fish such as trout, dace and brook lamprey spawn on
gravel in the areas of increasing channel gradient where the tail of a pool
shallows off into a riffle; these areas provide a natural flow of water through
the gravel, ensuring the buried eggs are well-oxygenated. Deeper pool areas
provide refuge habitat for larger adult fish and areas where fine silts and
sand accumulate are used by the juvenile stages of lamprey and the larvae
of the mayfly (Ephemera danica).
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Figure 1 Map of the Knee Brook close to Bran Mill showing the contrast in planform between evidently straightened sections A and C (the former showing remains of the cut off
course) and the more natural meandering course in section B.
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Figure 2
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Immediately downstream of the road bridge, the brook channel has recently
been dredged from the left bank for about 20m to ensure there is no
impediment to flood flows through the bridge culvert (Photo 1). Fortunately
only a short length on one bank is affected, but this serves to illustrate the
damaging nature of dredging to instream habitat. It creates a simplified,
over-wide and uniform channel and denudes the bankside habitat, as clearly
illustrated by the contrast between banks in Photo 1.
The rest of the brook has reasonably good instream habitat. Deep pool
areas exist on the outside of bends (Photo 2) and these often coincide with
mature trees, the roots of which provide bank stability and encourage bed
scour rather than bank erosion; this leads to undercut areas and submerged
tree roots which provide excellent cover and habitat for larger fish.
Shallower, faster-flowing gravel areas occur between the pools (Photo 3)
and where these are not heavily shaded, water crowfoot (Ranunculus sp.) is
present. This plant is characteristic of flowing water and provides good
habitat for a range of invertebrates including olives (Baetidae) and bluewinged olive (Serratella ignita), smaller mayfly species popular with fly
anglers. Crowfoot also provides valuable cover in shallow water for the
juvenile stages of fish.
Some straighter sections of the brook lack variety in depth and flow pattern
(Photo 4) and introducing some woody material in these areas would help to
promote scour of the river bed and if acceptable, the banks (see
recommendations).
There are some areas of naturally occurring coarse woody material within
the channel (Photo 5). These have been carefully managed to ensure they
do not form a blockage, but retain a large proportion of the material. This is
good practice, as it maintains free access for fish, reduces the likelihood of
removal because of flood risk concerns, yet keeps in place a valuable
habitat. The debris accumulations promote localised scour (downstream),
accumulate finer sediments (upstream) and trap leaf and weed litter. This
provides a range of habitats for species such as brook lamprey juveniles (in
the finer sediment) and food for herbivorous “shredding” species of
invertebrates, which are an important component of the aquatic food web.
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Photo 1 Recently dredged section of brook immediately downstream of the road bridge.

Photo 2 A deep pool bordered by submerged tree roots – excellent habitat for larger fish.

8

Photo 3 Shallower, faster‐flowing riffle area with water crowfoot.

Photo 4 Straighter areas of the brook are more uniform and would benefit from the introduction of woody material.
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Photo 5 A natural accumulation of woody material.

Photo 6 Dense willow growth from the left bank is overshading the brook in some areas. Note the contrast in bankside bvegetation on the grazed
bank compared to previous photos.
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Photo 7 Bank trampling by livestock is introducing excessive fine sediment to the brook, but has created a more natural shallow bank profile.

Photo 8 A fallen tree creates undershot scour and localised increased depth. Valuable habitat features like this should be retained.
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Photo 9 The grazed bank has fewer trees and a short sward. In winter, these areas will have much less cover along the banks than areas protected
from grazing.

Photo 10 Signal crayfish burrows in a vertical clay bank.
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The bankside vegetation within the grounds of Bran Mill (Photos 2 – 5) is a
good balance of trees, bushes and tall herbage which provides bank stability
and a healthy environment for exchange between the aquatic and terrestrial
food webs (Figure 3).

Figure 3 Good quality riparian and aquatic habitats complement each other.

The field on the right bank downstream of Bran Mill is leased for grazing and
was occupied by a small number of cattle and sheep at the time of the visit.
The contrast in vegetation on the grazed bank can be seen in Photos 6, 7
and 9, with a shorter sward and fewer trees. The trees on the left (far) bank
are growing right across the channel in a number of areas (Photo 6),
shading out understorey vegetation and leading to accelerated bank erosion.
The lack of competition from trees on the right (near) bank may be
contributing to this effect by allowing the far bank trees to grow over into
the space. Selective coppicing of the trees on the left bank should be carried
out to balance the shading of the channel and consideration should be given
to fencing a buffer strip along the right bank and establishing some native
trees.
At one point where livestock access the brook (Photo 7) the banks are
heavily poached and create a source of fine sediment to the brook which is
detrimental. There is an alternative drinking source in the field comprising a
trough thought to be fed by water pumped from a small tributary stream;
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this was dry at the time of the visit and may account for the increased
drinking activity from the brook. Ideally the water source to the trough
should be made permanent and stock access to the river closed off.
Notwithstanding the fine sediment input, the shallow bank profile created by
the livestock is akin to the natural bank profile that would have existed
before the channel was engineered for land drainage. Banks can be reprofiled relatively quickly and cheaply with an excavator, as long as there is
somewhere nearby to spread the soil (e.g. to farmland). Creating a shallow
bank profile on the inside of bends would restore some natural river
processes whilst retaining (or increasing) overall channel capacity and land
drainage function.
Non-native invasive species are present on the Knee Brook in the form of
signal crayfish and Himalayan balsam. The former have been trapped under
licence by the landowner, but an extremely intensive and ongoing effort is
required to reduce numbers, which soon recover once trapping ceases.
There is currently no known effective method of controlling signal crayfish,
although experiments in trapping, neutering and reintroducing them are
ongoing in the hope it will be effective in reducing their abundance.
Himalayan balsam can be controlled by hand-pulling the plants before they
flower in June/July. It is an annual plant with a relatively short-lived seed, so
numbers drop off quickly if pulling is carried out annually.
4.0

Recommendations



Have a light touch when it comes to tree maintenance. If pollarding of
the larger crack willows is to be carried out, this should be on a
rotation which allows varying stages of regrowth, rather than all at
once. Caution should be exercised when dealing with larger trees
which may be summer bat roosts. A good practice guide for tree
coppicing is provided in Appendix 1, and this applies equally to
pollarding.



Introduce some large woody material to the river channel in selected
areas, for example the straighter, shallow sections. Figure 4 shows the
effects which can be promoted by careful placement of woody
material. Trees can be partially cut and hinged over into the channel
(Photo 11), providing a robust anchor point. Additional fixing with
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stakes and wire can also be used. It should be remembered that
willow will strike and grow, so it may not be desirable to use this.

Photo 11
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Figure 4

 To mitigate the effects of historic channel engineering, the banks of
the river on the inside of bends could be re-profiled to a shallower
angle (Photo 11). This creates a two-stage channel: a narrow, lowflow channel which can overtop more frequently onto the shelf (inset
floodplain), and the wider bankfull channel which retains its flood
conveyance capacity.
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If the excavated spoil can be disposed of locally, for example by
spreading to arable land, then the costs of such a project would be in
the region of £2000 - £3000. Ideally the works could be carried out
with the agreement of the landowner on the opposite bank so
alternate bends could be re-profiled. The shallower bank profile would
create a need for fencing to prevent livestock access.

Photo 12 Bank re‐profiling on the inside of a bend, Etwall Brook, Derbyshire.

Please note that all works within the river channel or to the river banks
require a flood defence permit from the Environment Agency (for “main
rivers”) or the Local Authority (“ordinary watercourses”). Early consultation
with the relevant authority is recommended, prior to submission of a permit
application.
5.0

Making it Happen

The WTT website library has a wide range of free materials in video and PDF
format on habitat management and improvement:
www.wildtrout.org/content/library
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The Wild Trout Trust has 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
www.wildtrout.org/product/rivers-working-wild-trout-dvd-0 or by calling the
WTT office on 02392 570985.
There is also the possibility that the WTT could help via a more specific
Project Proposal (PP). This service is designed to help land owners, fishing
clubs and community groups put together the necessary plans and
documentation to obtain the relevant permissions to undertake a project.
The WTT could also help with a Practical Visit (PV). PV’s typically comprise a
visit where WTT Conservation Officers will complete a demonstration plot on
the site to be restored. This enables recipients to obtain on the ground
training regarding the appropriate use of conservation techniques and
materials, including Health & Safety, equipment and requirements. This will
then give projects the strongest possible start leading to successful
completion of aims and objectives.
Recipients will be expected to cover travel and accommodation (if required)
expenses of the WTT attendees.
There is currently a high demand for advice and assistance and the WTT has
to prioritise exactly where it can deploy its limited resources. The Trust is
always available to provide free advice and help to organisations and
landowners through guidance and linking them up with others that have had
experience in improving river habitat.
6.0
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7.0

Disclaimer
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This report is produced for guidance; 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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Appendix I – Good Practice Code for Coppicing
Coppicing of riparian trees during the winter is a traditional method of
management. This can benefit the river, the farm and the whole catchment area.
One of the aims is to increase the amount of light falling on the banks and bed of
the river to promote the growth of bankside grasses and aquatic macrophytes and
algae. Coppicing should be planned on a minimum of a five to nine year cycle.
1. Before carrying out any coppicing a plan should be drawn up. For this the
presence of protected species (including bats and otters) should be determined
(see below), and their habitat requirements taken into account.
2. In heavily shaded sections, coppicing should be concentrated in fast flowing
shallow ‘riffle’ areas with lighter work around the glides and pools.
3. Try to leave most of the remaining shading on the south bank along glides.
4. Coppice trees only from October to March and, in any case, well before they
come into leaf in the spring.
5. Avoid cutting right back to old growth. Aim to cut to knee height, retaining at
least 200mm of new growth. This helps promote good re-growth of the coppice
stool.
6. Preferentially leave ivy covered trunks.
7. Leave old and dead trees unless dangerous. Very old or "veteran" trees provide
valuable habitat for a variety of wildlife and can contain a rich lichen flora.
Some bat species are known to roost under loose bark and in tree holes.
8. Do not take mature timber. It does not coppice well. Any trees with good
holes, cavities, splits, or loose bark should be retained.
9. Do not use machinery in the river. There are risks of pollution from fuel, oils
and silt associated with use of machinery, which could result in prosecution.
10.Do not damage riverbanks or tree roots with machinery as this may lead to
additional erosion. Avoid the use of machinery within 3m of the bank edge or
tree stems.
11.Do not work in the river between 1 October and 31 March to prevent
disturbance to spawning trout, trout eggs and newly hatched fry.
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12.Coppiced timber and brash can form valuable habitat for a wide variety of
wildlife. Where possible, it should be used to create LWD in the channel, or
stacked and secured in such a way as to avoid it washing away and either
endangering fences downstream or accumulating on obstructions (bridges etc)
and causing a flood risk. If material cannot be securely stacked then it should
be removed from the flood plain completely. Should any material be burnt then
this should be done no nearer than 50m to any other tree. In no circumstance
should burning take place in the river channel. Ash must not be allowed to
enter the watercourse.
13.Leave the stumps in the bank as they help to protect the bank from erosion and
provide valuable habitat for fish. Tree roots also provide lying up sites for otters
and nest sites for riverine birds such as grey wagtail and dippers.
14.Coppicing should be fenced to prevent damage to new growth from browsing
stock.
15.Before working in areas with wildlife designations - Natura 2000 sites, Sites of
Special Scientific Interest, National and Local Nature Reserves – you must first
consult the relevant authorities, to avoid breaching wildlife legislation.

PROTECTED SPECIES
Many of the animals associated with river corridors (including bats, otters and
dormice) are protected under Schedule 5 of the Wildlife and Countryside Act
(1981), as amended by the Countryside and Rights of Way Act (2000) (CROW
2000) and The Conservation (Natural Habitats, &c.) Regulations 1994. This now
extends the offence in section 9(4) of the 1981 Act to ‘subject to the provisions of
this Part, if any person intentionally or recklessly kills, injures or takes any wild
animal included in Schedule 5, he shall be guilty of an offence.
BATS
All work that may affect bats should be discussed in advance with Natural England
as a bat licence is required to survey (licensed consultant/bat worker) or carry out
work on roost sites (DEFRA license). Under the Bonn Convention (Agreement on the
Conservation of Bats in Europe) the UK is also required to protect their habitats,
requiring the identification and protection from damage or disturbance of important
feeding areas.
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Bank side trees form important habitats for bats, as certain species are dependent
on trees. Check trees for signs of bat roosts:


obvious holes, cavities and splits in trunks and limbs



dark staining on the tree below a hole



staining around a hole caused by the natural oils in bats' fur



tiny scratch marks around the hole from bats' claws


droppings below a hole - they look similar to those of rodents but crumble to
a powder of insect fragments


noise (squeaking or chittering) coming from a hole



check holes by inserting a mirror and watching the hole at dawn or dusk



bats will also roost behind loose bark, which should be checked similarly.

If a roost is identified or suspected a more detailed inspection must be undertaken
by someone with the relevant experience and correct license to assess, obtain and
implement a DEFRA license where tree roosts will be damaged or lost. Whether
bats are found or not, any trees with good holes, cavities, splits, or loose bark
should be retained. An assessment should be made of the impact the work will
have on bat roosts, feeding habitats and commuting routes before determining the
final coppice plan, which may require alteration to accommodate the requirements
of the bats.
OTTERS
Otter holts are found in cavities in large tree root systems, so any work on trees
should be preceded by a root inspection. If a holt or lying-up place is identified or
suspected a more detailed inspection must be undertaken by someone with
relevant experience to ascertain whether otters are present. Coppicing should be
carried out so that the coppice cut is taken some height above the stool, to allow
for the protection of the cavity. Otter holts are protected by law and a licence may
be required if disturbance is likely. All such works should be discussed and agreed
with Natural England before proceeding.
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