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1.0 Introduction
This report is the output of a site visit undertaken by Gareth Pedley
and Jon Grey of the Wild Trout Trust to Hambleton Beck, Bolton
Bridge. The visit was requested by Dan Turner of the Yorkshire Dales
Rivers Trust to provide advice on fish passage issues and habitat
improvements on the beck.
Normal convention is applied throughout the report with respect to
bank identification, i.e. the banks are designated left bank (LB) or
right bank (RB) while looking downstream. For simplicity references
to upstream and downstream are often abbreviated to u/s and d/s,
respectively.

2.0 Background and rationale
Hambleton Beck is a tributary of the River Wharfe which enters the
Wharfe, just d/s of the of Bolton Bridge village. The beck is classified
by the Environment Agency (EA) as a Heavily Modified Waterbody
(HMWB) under the Water framework Directive. This is likely to be, at
least in part, due to the areas of significant channel realignment and
the barriers which impact upon its ecology and geomorphology. As a
HMWB, the watercourse is assessed against ‘ecological potential’, for
which it has been downgraded from ‘high’ to ‘bad’, following the
inclusion of fish data in the 2014 assessment.
The beck was visited at three locations which will be covered
separately: First, the section of beck within Bolton Bridge; then, a
section u/s and d/s of the village and, finally, further upstream at the
Embsay and Bolton Abbey Railway Station access road culvert.
2.1

Bolton Bridge village

Within the village, channel straightening has created a greatly
simplified, uniformly wide channel, with steepened gradient,
accelerated flows and coarse substrate (Fig 1); the banks are stone
walled and two telegraph pole weirs impound the flow (Figs 2 & 3).
Both of these factors inhibit natural sediment transport (scour and
deposition) and prevent the beck from restoring itself. The lack of
erosion and scour has also inhibited the formation of deeper pool
habitat, outside of the impounded sections which, acting like gravel
traps, are becoming gradually shallower over time. The impounding
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effect of the weir also reduces the freeboard beneath the bridge
upstream, potentially increasing flood risk (Fig 2).

Figure 1. Looking d/s along the walled, straightened channel. The gradient is increased from
a natural profile and the substrate is correspondingly larger. Note the lack of deeper pool
habitat in the absence of bends and natural scour and depositional processes.

Figure 2. Looking u/s at the upper weir where the impounding effect has caused the pool to
fill with bed materials supplied from upstream, interrupting the natural sediment transport
process. This has also reduced the freeboard beneath the bridge, likely increasing the risk of
flooding on the RB.

The lower of the two weir poles has already become undershot (Fig
3). This is likely to be a result of erosion/incision on the d/s side,
caused by a reduced supply of sediment transported from u/s.
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Although low flows are passing under the pole, fish passage and
sediment transport are still significantly inhibited.

Figure 3. The lower weir pole is now undershot as a reduction in the sediment supply from
u/s has caused the bed to incise d/s of the pole; an obvious fish passage issue. Stone turning
and cursory inspection revealed invertebrate assemblages are as expected.

The initial solution at this location is very simple, requiring only the
removal of the telegraph poles. Doing this will reinstate natural
sediment transport processes and remove fish passage barriers
throughout the reach. It should also result in an increase to the
freeboard beneath the bridge.
Before removing the poles, it would be beneficial to record the water
level against a point on the bridge, and again an hour after removal
to demonstrate the change to the freeboard under the bridge resulting
from the work. By using the nearest EA gauging station data (noted
at the time of the work) as a reference, any changes in freeboard
height as the beck reinstates a natural bed form can be monitored in
the future.
It is recommended that the beck is then allowed to adjust naturally
over several high flow events to see how the channel/bed develops.
As a small tweak, some of the larger boulders could be rearranged
into loose clusters in alternating margins to assist sediment deposition
and facilitate pinch points that develop some sinuosity and. The site
should then be reassessed to ascertain whether further in-channel
structures, to encourage areas of scour and deposition, should be
installed.
4

2.2

U/s and d/s of the village

Habitat in the section u/s was relatively good quality and despite
obvious straightening, has started to recover. Grazing pressure is
inhibiting the growth/natural regeneration of shrubs and saplings, and
fencing would be beneficial to rectify this, but the section may be a
lower priority than other more heavily grazed areas of the catchment.
There was, however, a distinct lack of in-channel structure, something
that could be easily improved with the installation of LWD/tree kickers
and, where appropriate, laying trees/shrub s and branches into the
channel (see the WTT Survival Guide and Upland Habitat Manual for
techniques – www.wildtrout.org).
D/s of the village, a relatively sharp bend below a straightened section
is suffering from unnaturally rapid erosion as the accelerated flows hit
the outside RB (Fig 4). The issue is further exacerbated by the lack of
buffer strip adjacent to the watercourse and corresponding lack of
herbaceous vegetation and diversity of root structure to bind the bank
together.

Figure 4. D/s end of the straightened section (blue arrow) into the eroding bend. Brash bundle
revetment (red arrows), now obscured by the vegetation they facilitated, has helped stabilise
the upper section and could be employed further round the bend (Green arrows) but all areas
would benefit from the inclusion/planting of living willow to further consolidate the bank.
Note the lack of buffer strip, meaning that any bank material that slumps into the beck is
unconsolidated and breaks up, to be subsequently washed away.

The solution here is buffer fencing to create a larger ungrazed/unmown strip along the bank, so that more of the herbaceous
vegetation (as seen to the right of shot, Fig 4) can become
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established, along with the much greater diversity of root structure it
provides. This will bind the soils together better and help consolidate
any bank material that does slump. In conjunction with the fencing,
it would be beneficial to install more brash bundles around the toe of
the bank, to retain any slumped material long enough for it to fully
re-vegetate and become consolidated. Making the bundles out of
living willow, or at least including willow in the bundles and planting
around the erosion, and among the existing bundles, will greatly
improve the long-term success.
Fencing the field u/s of the village would also be beneficial, as would
the installation of large woody debris (LWD) to increase in-channel
structure and fish cover. This would also improve geomorphology.
2.3

Embsay Station Culvert

The culvert at Embsay is a typical brick-lined, stone walled culvert,
likely sited upon a bedrock foundation. The concave invert does
potentially assist fish passage at lower flows, by focussing water into
the centre of the channel and increasing the water depth (c. 150mm
at the time of visit – higher than a typical low summer level because
of recent rain). However, the culvert is approximately 30m in length,
creating a very long continual incline that requires an extended burst
swimming duration beyond the capability of most fish. The smooth
surface of the brick lining also creates smooth laminar flows with little
energy dissipation, further impeding fish passage.

Figure 5. Brick lined culvert with concave invert, c.30m long. Significant exertion, outside the
capability of most fish, will be required to pass this.
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In addition, a step at the d/s end provides another obstacle before
fish can even enter the culvert (Fig 6). The presence of bedrock on
the beck bed and beneath the brick lining of the culvert suggest there
may have been a small, natural obstruction but the impact has been
significantly increased by the culvert.

Figure 6. A c. 450mm step onto shallow water at the d/s entrance to the culvert; an issue for
most fish.

There are several options here to improve the situation. Ideally a rock
ramp should be constructed on the d/s side of the culvert to smooth
(and effectively remove) the step into the culvert. The rock ramp
would be dish shaped and installed to finish higher than the culvert at
either side at the u/s end to increase water depth in the culvert.
However, access to complete the work is difficult owing to steep banks
and private gardens at either side d/s of the culvert, so materials
would have to be brought in via the culvert, from the u/s end. This
would be a large scale and complicated undertaking, and is considered
to be outside the scope of the current project.
The simplest and easiest easement to initiate will be to employ the
telegraph poles won from the site in Bolton Bridge village to create a
pre-barrage that will back up flows d/s of the culvert and reduce the
height to ascend into it. The recommendation is to anchor the poles
across the channel to create a diffuse structure, thereby having a
minimal impact upon fish passage at the pre-barrage but impounding
some of the water. One or two poles may be required, to be confirmed
through further site inspection (possibly during construction). The
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poles should be longer than the channel width, and installed at an
angle, allowing them to be anchored between the large rocks on the
LB (red arrow) and naturally pinned by flow pressure against the RB
(blue arrow). Cable anchor points and/or brackets should also be
installed to secure the poles so that they remain in-situ. The d/s angle
of the pole(s) will also encourage debris to pass the structure,
reducing the potential for log-jamming.

Figure 6. Installing the telegraph pole(s) won from the village site as a pre-barrage should
assist fish passage into the culvert.

If a structural engineer could be procured cheaply/for free, removal
of the brick lining to the culvert should be explored as a best practice
option. This would almost certainly improve the passability of the
structure and reduce the height of the ascent into it. However, this
should only be considered if it is first ascertained that removing the
bricks will not affect the stability of the culvert.
If the brick base of the culvert cannot be removed, installation of
baffles within the culvert would aid fish passage, increasing water
depth and creating areas of slack water where fish can rest, rather
than having to ascend the full culvert in one go. Several designs could
be employed here including alternating full or partial wetted perimeter
width, or paired baffles. Each of these options has both advantages
and disadvantages.
Paired baffles leave a gap to bed level that allows free passage of
sediment, so have less issues with sediment accumulation and
weiring/silt trap effect; however, the gap usually means that more
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baffles are required to gain the required increase in water depth, more
fixings are required, and the flows through the focus (between the
baffles) can be relatively high velocity. Full width baffles have the
downside of creating a series of small steps that have to be ascended
and they trap sediment. Partial width baffles can avoid the weir/silt
trap effect but, again, greater numbers are often required to gain the
required increase in water depth, and often the flow dissipation
achieved can be less.
In this instance, it is suggested that an experimental baffle design be
employed, whereby alternating baffles are closely paired, allowing a
full, bed-depth notch for sediment and fish passage, but gaining the
maximum pool depth and flow dissipation with a narrow (300mm)
notch (Fig 7). Owing to the concave base of the culvert, quarter
ellipse-shaped baffles would be required (Fig 8), and these will be
difficult to create. The best option is probably to use green oak that
can be sawn into shape. Alternatively, if the beck can be piped
through the culvert at low flow, it may be possible to cast concrete
baffles onto the invert of the culvert. Both options are likely to require
drilling into the bricks to create anchor points for either
Rawlplug/expansion bolts or rebar dowels.
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Figure 7. A potential baffle design that should optimise flow dissipation and creation of water
depth within the culvert while avoiding the creation of silt traps and maintaining sediment
transport. The large arrows signify the predominant flow pathway, with the smaller arrows
indicating areas of back eddying that will aid flow dissipation. The black border is the culvert
footprint and the blue area indicates the wetted perimeter at medium/low flow.

Figure 8. Side view of culvert baffle. The blue shaded area indicates the water level and the
brown area indicates the baffle.

As an additional measure, an adherent nappe could also be installed
to the step at the d/s end of the culvert (Fig 9). This would reduce the
cavitation of air that is currently occurring behind the main chute of
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water leaving the culvert and assist fish by creating a solid water
column for fish to swim up through. The nappe pictured is designed
to sit within a recess, so has no side walls; however, the one
suggested at the culvert would require sidewalls to prevent the water
escaping sideways and becoming overly-wide and shallow, and losing
its attraction flow and passability by fish.

Figure 9. A basic, bolt-on adherent nappe design that could be employed to prevent the air
cavitation behind a vertical/steep step. The one pictured here has no side-walls as it will be
fitted into a recess but the one at Embsay culvert would require walls to retain the flow over
the nappe.
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3.0 Summary of Recommendations
Location

Recommendations

Bolton Bridge
Village

1. Record water levels under the bridge
2. Redistribute large boulders in clusters in alternating
margins to facilitate scour and deposition
3. Remove the telegraph pole weirs
4. Reassess the situation following several high water events
and ascertain whether further in-channel structure is
required to facilitate beneficial habitat features
U/s and d/s of 1. Fence u/s of the village if funding is available
the village
2. Install LWD/increase cover structure u/s of the village
3. Install fence and larger buffer d/s of the village
4. Install brash/willow bundles around the toe of the eroding
bank
5. Plant willows along eroding bank and previously
consolidated area
Embsay Station 1. Install telegraph pole(s) won from village site to create a
culvert
pre-barrage d/s of the Embsay culvert
2. Investigate the potential for removing the brick culvert
base
3. If culvert base cannot be removed, install baffles on the
bed of the culvert
4. Install an adherent nappe to the step at the d/s end of the
culvert

4.0

Making it happen

WTT 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
visit. This would consist of 1-3 days work, with a WTT
Conservation Officer teaming up with interested parties to
demonstrate the habitat enhancement methods described
above. The recipient would be asked to contribute only to
reasonable travel and subsistence costs of the WTT Officer.
This service is in high demand and so may not always be
possible.
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In addition, 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/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
www.wildtrout.org/product/rivers-working-wild-trout-dvd-0
or by calling the WTT office on 02392 570985.

5.0

Acknowledgement

The WTT would like to thank the Environment Agency for supporting the
advisory and practical visit programme in England, through a
partnership funded using rod licence income.

6.0

Disclaimer

This report is produced for guidance only. 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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