Bradford Beck – Shipley

An advisory visit carried out by the Wild Trout Trust – Feb 9th 2015
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1. Introduction
This report is the output of a Wild Trout Trust Advisory Visit (AV) undertaken
along approximately 0.7 km of the Bradford Beck in the Shipley area of
Bradford between an upstream limit at National Grid Reference SE
15261 36503 and a downstream limit at SE14996 36967.
The visit was carried out by Dr. Paul Gaskell and hosted by David Mould of JBA
Consulting who are contracted to propose and deliver restoration works on
sections of the Beck in the Shipley area of Bradford.
Throughout the report, normal convention is followed with respect to bank
identification i.e. banks are designated Left Hand Bank (LHB) or Right Hand
Bank (RHB) whilst looking downstream.

Figure 1: Map of visited reach including upstream (yellow triangle) and downstream (red dot) limits of
inspected reaches

2. Catchment overview
The Bradford Beck is captured as a single waterbody (reference number:
GB104027062860, national grid reference SE 11013 33390) under the Water
Framework Directive (WFD) river basin management plans. It is classified as a
heavily modified waterbody and is currently assessed as having “poor” ecological
potential. Notable categories responsible for this designation are both
invertebrate survey scores (poor) as well as quality and dynamics of flow that do
not support “good” status. Further details are provided in an earlier Advisory
Visit to the waterbody, carried out by Paul Gaskell on 24th October 2012.
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3. Habitat assessment
The visited reach has been identified by Friends of Bradford’s Becks (FOBB) as
an opportunity to undertake habitat improvement works. Currently JBA
Consulting are preparing a number of proposed scenarios for carrying out
improvements. This report can, therefore, be used as a reference for approaches
and measures that can help to maximise benefits for overall river corridor
biodiversity – as well as for the UK BAP species Salmo trutta (UK native brown
trout) in particular. Small populations of trout are noted to exist in sections of
the heavily-modified and extensively culverted Bradford Beck.
The watercourse was examined for its general characteristics and broad
ecological issues. In addition, the focus of this Advisory Visit was to identify
whether there were obvious shortages of (or lack of access to) habitat features
that would support the full lifecycle of wild trout (Salmo trutta). The sensitivity
of trout to low oxygen levels and requirement for physical diversity in riparian
and aquatic habitat and associated flora and fauna make it a good species to use
as a yardstick of river quality. Figure 2 (below) illustrates the effect that a lack
of specific habitat features will have on the structure of trout populations.

Figure 2: The knock-on impacts to fish populations caused by a lack (or degradation) of specific types of
habitat at three crucial lifecycle stages; spawning, juvenile/nursery and adult. Spawning trout require
loose gravel deposits with a good flow of oxygenated water between gravel grains. Juvenile trout require
shallow water (quite variable around an average of 20-cm) with plenty of dense submerged/tangled
structure for protection against predators and wash-out during spates. Adult trout require deeper pool
habitat (generally > 30cm depth) with nearby robust structural cover such as undercut boulders, sunken
trees/tree limbs and/or low overhanging cover (ideally within 30cm of the water’s surface.
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The reach was walked in an upstream direction from the downstream limit and
the potential for valuable habitat to be generated by active geomorphological
processes was apparent.

Figure 3: Photos taken at SE14996 36967 showing active redistribution of significant quantities of
riverbed material. Good habitat features for juvenile fish have been produced as a result of the river
reclaiming some varied riverbed structure by this redistribution within the artificial channel

The vertical wall on the LHB that directly supports the adjoining footpath and
road will be subjected to strong erosive forces at the point where the riverbed
joins the vertical face of the wall. This interface is referred to as the “bank-toe”.
In habitat terms, this example is providing relatively little value – being
smoother and more uniform than a natural bank. Additionally, in common with
many modified channels in urban settings, there is a relative lack of complex,
submerged cover that is important for overwintering survival of adult and
juvenile fish.

Figure 4: Although currently relatively poor in habitat terms - there are signs that an improvement in
habitat is starting to develop via the undercutting of the wall. This is undesirable in terms of the adjacent
A6037 that is behind the railings at the top of the wall. Photo taken at SE 14989 36946. “Soft” revetment
could significantly prolong the lifespan of this wall whilst providing simultaneous habitat benefits.
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All banks - whether engineered or natural - erode at the bank toe; followed by
collapse of the material previously supported by the toe (and is known as block
failure). Often efforts to use hard engineering solutions (such as gabion baskets,
stonework or concrete) are counterproductive – either directly at the location of
the works or in the immediate downstream reach. This stems from the
propensity for flat, angular faces of hard revetments to produce eddying flows
that are highly erosive. By contrast, dense, complex matrices of material like
tree roots or brash slow spate flows down and encourage deposition of material
(rather than erosion). Examples are modelled in this video:
http://youtu.be/q7zq1yxaPEA
Consequently, it can be possible to combine soft revetment techniques (e.g. tree
kickers or comparable pinned log/brash structures) with planting of – for
instance – goat willow (Salix caprea) to consolidate the bank toe. As the willows
grow, they can be laid (in the same manner as hedge-laying) into the water,
parallel to the wall to further consolidate their efficacy (and also provide
additional habitat). Coupled with this light/occasional maintenance – which could
even be carried out by volunteers - these measures are inexpensive. They are
especially inexpensive when compared to the hundreds of thousands to millions
of pounds implied by road closure/full-scale reconstruction of collapsing walls
that support transport infrastructure.
In the most constrained and straightened sections of the visited reach, the
habitat is generally extremely poor. There is almost no variation in the substrate
size that is retained (the channel is over-narrow, straight and also effectively
deeply incised due to the high, vertical retaining walls). Consequently, as spate
flow discharges increase, there is a concomitant increase in shear velocity as
there is no opportunity for the flow to dissipate onto a floodplain – it just gets
deeper and retains maximum velocity.

Figure 5: Over narrow, completely straightened with little potential to retain gravel. Leaf litter will also
be exported from the reach to a much greater degree than in a natural channel. Photo at SE 14996 36887
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Possibly as an attempt to combat this effect, there is a low weir (Fig. 5, right
hand photo, upper right of frame) that may be designed to check the propensity
for the channel to cut downwards into the substrate. It is part of the “resident”
(i.e. not only sea-trout) brown trout lifecycle to migrate upstream to breed and
then have juveniles drift downstream to find territories. Without upstream
migration, breeding populations of trout would all gradually drift downstream
towards the ocean.
Weirs interrupt both upstream migration of actively-swimming fish as well as
delaying downstream migration of maturing juveniles (which has associated,
negative, impacts on their chances of surviving predation). They also disrupt the
supply of valuable spawning substrate (as do artificial banks that cut off the
supply of gravels from natural bank-erosion processes).
Therefore, it is easy to see why removal of weirs and exploring opportunities to
remove retaining walls on “non-sensitive” banks provide significant ecological
benefits. Additionally, pulling back the bank opposite walls that support
sensitive/expensive infrastructure takes the erosive pressure off those public
assets. When this can be combined with stable introduction of additional
structural complexity (e.g. in the form of hinged trees, stable installation and
anchoring of woody debris), a much greater potential for biodiversity arises. An
existing, spontaneous, example that is currently providing great benefit is shown
in Figure 6.

Figure 6: Just visible through the trailing willow twigs in the foreground is a fallen tree trunk and
associated crown of branches on the opposite bank. It provides the only available cover in a long, uniform
reach. It is also providing the only variety in bed scour and deposition in the reach. This has produced
some much needed variety in depth, flow velocity and substrate particle-sizes that are retained at
SE15022 36814
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Figure 7: Walled section photographed at SE15040 36752. Plenty of scope for coppicing and use of arising
material in-stream. Combined with removing sections (or all) of the retaining wall on the RHB (i.e.
opposite the road) would increase flood water capacity, increase the diversity of depth, flow and substrate
as well as re-establishing a more meandering planform. It would also reduce the erosive forces working
along the length of the toe of the LHB which supports the path and the road.

The channel just upstream of this extremely straight section passes through a
culvert that is planned to be bypassed and the channel daylighted. Upstream of
this culvert, the channel generally has a little more physical variety (e.g. Fig. 8)

Figure 8: More varied habitat directly upstream of the culvert at SE 15127 36667 - due largely to the
presence of an artificial bend combined with a sufficient gradient to redistribute bed material and
increased lateral space to accommodate deposition and erosion processes. The channel to bypass the
culvert will be dug in the grassed field in the background.
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Figure 9: There is an opportunity to use one of the stems from the tree on the RHB (photo taken facing
upstream) and cabling it to its own root mass to provide submerged cover and structural variety (SE
15148 36667)

Between the top of the culvert and the upstream limit of the visited reach, the
habitat is generally far more varied. Within this section there is a reach probably
50 m in length that has been affected by a large-scale collapse of the high stone
wall on the LHB (just downstream from point depicted in Figure 10).
Unfortunately, it was not possible during the visit to take illustrative
photographs. However the collapse of the wall, whilst needing some work to
make the site safe, has produced some high quality habitat. It would be a great
loss to the ecological status of that reach to have the wall replaced in exactly the
same configuration that existed prior to the structural failure.

Figure 10: The natural roughening of the RHB due to the breaking down of gabion baskets (and
associated re-vegetation is complemented by trees beginning to colonise the LHB. Just downstream of this
photograph a large section of the high retaining wall on the LHB has collapsed – producing good habitat
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Figure 11: Apart from the aesthetic issue of copious litter - the habitat created as the gabion baskets
(RHB) break down and the vegetation begins to re-shape the channel (both banks) provides the best
habitat within the visited reach. The RHB here has plenty of scope to allow lateral spread of the river
corridor and there is a lot of opportunities to lay in submerged marginal cover using the raw material
growing on both banks. This could be used to protect and take the erosive pressure off the LHB if
required.

The upstream limit of the visited reach at SE 15261 36503 (photographed
looking downstream in Fig. 11) exemplifies the best habitat observed on the
visit. It is also the section that suffers the greatest aesthetic impact from
littering with plastic and other trash. If works to hinge sections of the bank-side
woodland/sapling growth could be coupled with regular trash clean ups – this
could produce extremely valuable, diverse and attractive green space in an
heavily urbanised catchment.

4. Recommendations

Scenarios for possible restoration/improvement measures are currently being
prepared for this reach. It would be extremely valuable if the following summary
principles and suggestions could be incorporated wherever possible within
any/all proposed and enacted interventions.




Explore possibilities to remove retaining walls (either completely or in
targeted sections) so as to allow a more meandering planform to
redevelop – and re-introduce a natural supply of spawning gravel
substrate. This will also increase the flood-water capacity of the channel
Use bioengineering (including planting) to stabilise vulnerable
infrastructure (i.e. bank-toes of walls that support the adjacent road) to
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generate cost effective solutions to erosion of supporting walls with
attendant biodiversity gains
Use tree kickers https://vimeo.com/72720550 where the opportunity
arises to produce submerged cover and emphasise meandering flow by
installing kickers directly opposite “bays” produced by the natural or
deliberate breakdown of the toe of the LHB (either gabions or walls)
Hinge areas of marginal woody vegetation so as to increase the amount of
submerged marginal cover
Remove (or at least notch) the weir at SE 14996 36887
Avoid if at all possible rebuilding the collapsed wall section of the reach
and, instead, pull back the bank-top to create a gentle slope down to the
river (to make it safe and also improve access for the public and for
working parties. The habitat there is particularly valuable.
Perform rotational coppicing to improve the light/shade regime (a broad
guideline of 50:50 dappled light and shade gives good results)
Control and continue to exclude on an ongoing basis invasive plant flora notably Japanese knotweed (Fallopia japonica) and Himalayan balsam
(Impatiens glandulifera). Performing this – even in small patches - can be
highly beneficial to overall landscape biodiversity; even where other
source colonies exist upstream
(http://www.sciencemag.org/content/339/6117/316.abstract and
http://www.sciencecodex.com/global_plant_diversity_hinges_on_local_ba
ttles_against_invasive_species-105553)

Acknowledgement
The WTT would like to thank the Environment Agency for supporting the
advisory and practical visit programmes.

Disclaimer
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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