Advisory Visit
River Leven, North Yorkshire
April 2011

1.0

Introduction

This report is the output of a site visit undertaken by Tim Jacklin of the Wild
Trout Trust to the River Leven, North Yorkshire on 11th April, 2011 on behalf
of Hutton Rudby Fly Fishing Club (HRFFC). Comments in this report are
based on observations on the day of the site visit and discussions with Andy
Thompson, John Gifford and Mark Jones on HRFFC.
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

The headwaters of the River Leven are located in the Cleveland Hills on the
north-western edge of the North York Moors National Park and the river
flows in a generally north-western direction from the moorland escarpment,
via Stokesley and other small towns of the lowland plain to join the River
Tees just below Yarm. The geology of the area is the Lias group of
mudstone, siltstone, limestone and sandstone overlain with thick deposits of
glacial till. The Leven has cut deep into these glacial sediments and hence
has steep valley sides, which are often covered with natural and seminatural woodland providing an important habitat in this otherwise highly
agricultural area (mainly arable).
HRFFC have fishing on approximately 3.6 km of the Leven around the village
of Hutton Rudby. The river banks are predominantly steep and wooded,
with some areas bounded by houses and gardens within the village (Figure
1). The club are active in managing the river and there is a good population
of wild brown trout present. A catch log book scheme was recently carried
out, initiated by Paul Frear (local Environment Agency Fisheries Officer), the
results of which showed the very low return to anglers provided by stocked
trout (something in the order of two fish per member per season). As a
result of this, the club have taken the decision to stop stocking and
concentrate on protecting and improving the wild trout population.

Figure 1 Location map (Image produced from Ordnance Survey's Get-a-map service. Image reproduced with permission of
Ordnance Survey).

Under the Water Framework Directive River Basin Management Plan for
Northumbria (www.environment-agency.gov.uk/research/planning/33106.aspx),
the River Leven (from River Tame confluence to River Tees) is designated as
a heavily modified waterbody (for the reason of flood protection) and is
given a current overall potential of ‘moderate’ and an objective status of
‘good ecological potential’ by 2027. The designation as a heavily modified
waterbody is puzzling, given the generally good habitat seen on this visit
(albeit on a short section) and the apparently natural plan-form of the river
on the map. This designation somewhat masks the nature of the problems
facing the Leven and does not provide any immediate impetus to tackle
them.
The Potto Beck has a current overall status of ‘poor’ and this is because of
the ‘poor’ status of fish stocks as detected in surveys. An objective of
achieving ‘good’ status by 2027 is given, and the reason for not hitting the

earlier target of 2015 is given as being disproportionately expensive. The
reasons for the poor status for fish (and the justification for not meeting the
2015 target) are given as:
•

Confirmed physical modification: barriers to fish migration. [If implemented
before 2015, the required measure would impose a disproportionate burden.
We are considering possible relevant alternative financing mechanisms].

•

Biological element (confirmed) – sediment from agricultural diffuse source.
[The specific agricultural source (location, specific activity and/or pathway) of
the sediment that is impacting on the biology is not known].

From the evidence seen on this visit, both the above impacts could also be
applied to the main stem of the Leven. The relevant extracts from the River
Basin Management Plan are given in Appendix 1.
3.0

Habitat Assessment

The river was walked in an upstream direction from the downstream
boundary of HRFFC water below Rudby Wood. The river here has a natural
plan-form within a steep-sided, wooded valley. The river has a moderate
gradient and has room to meander within its corridor creating a range of
natural river habitats including pools, riffles, glides, gravel point bars and
woody debris within the channel. Overall, the natural channel features of this
reach combine to create good in-stream habitat for wild trout.
The role of light and shade of the river channel by the tree canopy was
discussed. HRFFC have attempted to introduce water crowfoot (Ranunculus
sp.) to the river from downstream with mixed results and it was felt that
shading by trees could be preventing it from becoming established. Several
patches of crowfoot were observed during the visit and these were generally
where shallow, fast-flowing waters coincided with lower levels of shade. It is
this combination of light and the right flow conditions which is important for
water crowfoot.
In rivers with a wide range of flows (‘spate’ rivers), tree cover plays an
important role in regulating water temperatures, keeping them down when
rivers are very low in hot weather (trout cannot tolerate temperatures much
above 20 degrees Celsius). Whilst increasing light levels can promote the
growth of in-stream plants, a recent study1 has shown that it does not have
the same beneficial effects on fish stocks in spate rivers that it can have on

formerly over-shaded chalkstreams. The oft-quoted ideal objective is for
‘dappled shade’ of approximately 60:40 (shade/light); it is suggested that
short areas where more light is allowed into the channel are selected where
flow conditions are suitable for water crowfoot.

Photo 1 Water crowfoot (Ranunculus sp.) in a shallow, faster-flowing, relatively un-shaded section of river.

A method of establishing water crowfoot which has been found to be
effective in similar rivers is to wrap up the stems / roots of the crowfoot in
hessian or old tights with holes punched in and tie off to make tennis-sized
balls. These are then buried in the river bed (use a crow bar to make a
hole) and a rock placed on top. This is best done in spring and the resulting
first year’s growth should be cut back in autumn to prevent winter floods
pulling out the roots. Site selection is important for success (Photo 1) and
the plants should be sourced from the same watercourse as close as possible
to the site for introduction.
It was evident that fine sediments (<2mm diameter) were present in high
levels on the river bed. Coarser sediments (gravels, cobbles) which are
important habitats for invertebrates and fish spawning were surrounded by

and embedded within the fine sediment. The entrainment of fine sediment
within river gravels reduces the survival rate of trout eggs which rely on a
supply of fresh water throughout their incubation in the spaces between
gravel particles. Several areas at the tail of pools were seen where
introduction of simple log structures would create localised scour, sort the
bed materials and improve the quality of spawning gravel (Figure x). It is
also vital to tackle the source of fine sediments, which requires a catchmentwide approach, and HRFFC should support the Tees Rivers Trust in its efforts
to do this.

Figure 2 Logs fixed with rebar to create localised scour

Various habitat enhancements have been carried out on HRFFC waters in the
past by the local Environment Agency fisheries team. These include various
techniques described by Hunt (1993)2, such as bank cover installations,
cover logs, channel constrictors and flow deflectors. These have had varying
degrees of success and some examples are shown in Photos 2 – 10.

Photo 2 An engineered log jam which has been very successful in creating some good habitat for wild trout. The structure has pinched the
channel and has sufficient height at the edge to maintain this constriction during elevated flows. The result is a deep scour with excellent
submerged cover – ideal for harbouring adult and juvenile trout.

Photo 3 Area where tree trunks were fixed against the bank to provide erosion protection and low cover for fish. These persisted for a few
years but have now been lost. Replacement with a tree kicker is a possibility here.

Photo 4 The remains of a bank cover installation, most of which has been lost to high flows. The idea of providing low cover is good, but it is
difficult to preserve an engineered structure like this on the outside of a bend in a high-energy river with wide fluctuations in flows.

Photo 5 Stone flow deflector. A number of these are located throughout the river reach, comprising large boulders formed into groynes or
upstream pointing V-shapes. These have remained in position and created some localised flow variation and bed scour. In the above example,
the downstream pointing deflector directs water against the adjacent bank (yellow arrow), causing erosion. This is not a problem per se given
the steep bank, but may not have been the intended consequence.

Photo 6 Upstream pointing V made from boulders. This has concentrated flows in the centre of the channel creating a deeper area. More
height at the edges of the structure would create a more pronounced effect.

Photo 7 Channel constrictor. This has worked quite well, pinching the channel and increasing depth downstream of the structure. It could be
enhanced by creating more of a ‘log-jam’ effect within the wings to increase height (like Photo 2).

Photo 8 Log flow deflector, pinned with rebar. Although the original intention appears to have been to concentrate low flows through a central
notch, this log has created some nice flow and depth variation helping to sort and clean bed sediments. Provision of low cover over the clean
gravels (by planting or hinging over suitable trees) would improve this area as a potential trout spawning site.

Figure 3

Photo 9 Cover log pinned to the river bed parallel to flow to provide cover for trout. These have had mixed success since installation – some
have remained useful for their intended purpose, whilst others (below) have become buried in bed sediments.

Photo 10 Cover logs buried in deposited gravel. Select sites for these where bed scour is going to prevent this occurring, e.g. downstream of
riffles or channel constrictions.

Of the above structures, the most successful have been the engineered log
jam and the flow deflectors (both stone and logs). However, many of the
desired habitat improvement effects could be achieved more simply by the
management of that most crucial element of in-stream habitat: large woody
debris (LWD).
LWD plays a number of roles. It increases diversity in flow and depth
through localised scour and deposition, developing high in-channel physical
habitat diversity. LWD can also have significant benefits to the control of
run-off at the catchment scale, helping to regulate the energy of running
water by decreasing the velocity and increasing the ‘travel time’ of water
across the catchment (to the benefit of downstream urban areas).
LWD is a general term referring to all wood naturally occurring in streams
including branches, stumps and logs. Almost all LWD in streams is derived
from trees located within the riparian corridor. Streams with adequate LWD
tend to have greater habitat diversity, a natural meandering shape and
greater resistance to high water events. Therefore LWD is an essential
component of a healthy stream’s ecology and is beneficial by maintaining the
diversity of biological communities and physical habitat. Traditionally many
land managers and riparian owners have treated LWD in streams as a
nuisance and have removed it, often with uncertain consequences. This is
often unnecessary and harmful. Stream clearance can reduce the amount of
organic material which supports the aquatic food web and remove vital instream habitats that fish will utilise for shelter and spawning. In addition
LWD improves the stream structure by enhancing the substrate and
diverting the stream current in such a way that pools and spawning riffles
are likely to develop. A stream with a heterogeneous substrate and pools
and riffles is ideal for benthic (bottom dwelling) organisms as well as for fish
species like wild trout.
An excellent example of the effects of LWD was seen in Rudby Wood where
a large tree on the right bank had fallen into the channel, causing the river
to alter its course, eroding a large part of the left bank and creating an
extensive shoal of coarse sediments (Photo 11). A common reaction to this
type of occurrence is that it is ‘a bad thing’ and that something needs to be
done to restore the status quo. However, this is exactly the natural,
dynamic river process that creates good in-stream habitat and where

adjacent land use within the river corridor is not compromised (as in this
case), the most sensible course of action is to leave it alone.

Photo 11 Natural large woody debris

A further specific benefit of LWD is the year-round cover it provides for
juvenile trout. In their first year of life, following emergence from the gravel
as fry, juvenile trout typically experience a mortality rate of over 95%. The
needs of this life-stage are often overlooked in favour of improving spawning
and adult trout habitat, but juvenile survival can often be the key bottleneck
in wild trout populations.
Providing cobbles and boulders in the vicinity of spawning areas helps to
visually isolate trout fry and parr from each other, decreasing competition
for territories and increasing carrying capacity. However, as the trout grow
larger and move into deeper water, in-stream cover becomes very important
for survival, particularly over that crucial first winter, e.g. having a safe bolt
hole from a predator like a goosander or otter.

There were some good examples of natural LWD providing cover for juvenile
trout seen during this visit, comprising fallen trees with their crowns in the
river channel (Photo 12).

Photo 12 Fallen tree providing good cover in the margins for juvenile fish

LWD can be deliberately introduced to the river channel to improve habitat,
as illustrated by the log jams and flow deflectors above. ‘Hinging’ trees into
the river channel, or making ‘tree kickers’ or ‘tree sweepers’ where trees are
felled into the river and fixed to their stumps with cabled wire, are also
simple but effective techniques (see Recommendations). They can be
carried out on different scales, from providing some bushy juvenile cover
close to the margins, through to paired tree kickers on opposite banks to
pinch the river channel in wide, shallow glides.
At the upstream end of HRFFC waters there were three structures which
pose barriers to the free movement of fish. Two were weirs located at the
main road bridge (Photos 13, 14) and the third was at the confluence with
the Potto Beck (Photo 15).

Photo 13 Weir at the road bridge. The second weir (Photo 14) is just visible in the background.

Photo 14 Weir just upstream of the road bridge.

Photo 15 Confluence of the Potto Beck, looking down from the road bridge. The improvements carried out by HRFFC are to the plunge pool at
the base of the structure and the metal pool-traverse system fixed to the face.

Photo 16 Example of an upstream-pointing baffle (log) held against the side wall. A potential way of easing trout passage at this site would be
to raise the height of the side wall (arrow in Photo 15) and fix a series of baffles as above. The key points are to create a series of areas of stilled
current (yellow arrow) and lowered points where fish can use their burst swimming speed to traverse the baffle (red arrow). The latter
traverses should ideally have a rounded base with smooth flow (an “adherent nappe”).

Figure 4 From Stream Enhancement Guide3

Photo 17 Note the deflector (arrow) to concentrate flows through the baffles.

The weir under the road bridge is a sloping concrete face with a shallow, fast
flow of water over it which will hinder the free passage of fish. An easement
consisting of wooden baffles and a baulk to concentrate flows through the
baffles would improve migration opportunities for salmonids. Figure 4 shows
a design intended for use within culverts, but the diagram on the right could
be adapted for this situation. Photo 17 shows an example from a river in
Wales.
The weir immediately upstream of the road bridge could be improved for fish
passage by cutting a notch in it to concentrate flows. The base of the notch
should be rounded to encourage a smooth flow of water through it.
The structure at the confluence of the Potto Beck has been the subject of
improvements by the club already (Photo 15) and WTT has provided
previous advice. In higher flows during autumn, trout are regularly
observed trying to pass this obstruction. Fish are able to jump from the pool
at the base of the structure onto the face, but then struggle to make it
further because of the shallow, fast flows. At times of spate, the flows are
concentrated against and tend to spill over the low side wall, creating an
attraction flow in the wrong place. The key to making an effective easement
here are raising the height of the side wall and installing baffles as illustrated
in Photo 16.
HRFFC should make sure the relevant permissions are in place and that any
works carried out do not damage the integrity of the structures.

4.0

Recommendations

•

Retain natural large woody debris wherever possible.

•

Introduce woody debris by hinging trees to create marginal cover and
by introducing tree kickers / sweepers. Use the latter to pinch the
river channel on wide, shallow glides. Concentrate on providing dense,
submerged cover (Photo 20) for juvenile trout to improve survival over
their first winter; hinged trees are a great way of doing this.

•

Introduce some log flow deflectors to scour patches of clean gravel for
spawning. Concentrate on areas at the tails of pools and close to low
cover.

•

Build up the height of some of the channel constrictors (log and stone)
to create more pronounced bed scour.

•

Be circumspect with any thinning of the tree canopy in order to retain
the cooling effect provided by channel shading. Concentrate efforts on
short stretches where the flow conditions are suitable for water
crowfoot propagation. Try the method described above for crowfoot
introduction to these areas.

•

Continue to monitor invertebrate life through the Riverfly Partnership
initiative. Include some monitoring sites where habitat changes have
been implemented, such as where water crowfoot or woody debris has
been introduced.

•

Improve fish passage at the sites mentioned above. Continue to
consult the Environment Agency on achieving these aims.

Photo 18 Willow tree hinged into the margins of the River Goyt (Derbyshire). Partially cutting the trunk and pushing over the tree will ensure a
firm anchor point. This particular example has been retained through many floods which over-topped the bank.

Photo 19 Tree kicker / sweeper. Tree felled and fixed to its stump with cabled wire (River Goyt, Derbyshire).

Keep steel cable as short
as possible to prevent tree
being lifted on to bank in
spates.
FLOW

Figure 5 Schematic of tree kicker / sweeper

Photo 20 This bank revetment made from conifer brash was installed to reduce the rate of bank erosion, but also proved to be superb cover for
juvenile trout (River Manifold, North Staffordshire).

•

5.0

Please note, it is a legal requirement that all the works to the river
require written Environment Agency (EA) consent prior to undertaking
any works, either in-channel or within 8 metres of the bank.

Making it Happen

The WTT can provide further assistance to help implement the above
recommendations. This includes help in preparing a project proposal with
more detailed information on design, costs and information required for
obtaining consents to carry out the works. If required, a practical visit can
be arranged to demonstrate habitat improvement techniques. Demand for
these services is currently high but WTT is able to provide further advice and
information as required. Please contact projects@wildtrout.org for more
information.
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7.0

Disclaimer

This report is produced for guidance only and should not be used as a
substitute for full professional advice. Accordingly, 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 comments made in this report.
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Appendix – Extracts from River Basin Management Plan (Northumbria). See
www.environment-agency.gov.uk/research/planning/33106.aspx for full details.

S3b - Biological element Confirmed –
sediment from agricultural diffuse source.
The specific agricultural source (location,
specific activity and/or pathway) of the
sediment that is impacting on the biology
is not known.

M5a - Confirmed physical modification:
barriers to fish migration. If implemented
before 2015, the required measure would
impose a disproportionate burden. We
are considering possible relevant
alternative financing mechanisms.

