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2nd December, 2009

1.0

Introduction

This report is the output of a site visit undertaken by Tim Jacklin of the Wild
Trout Trust to the Dubbs Beck, Cumbria on 2nd December, 2009. Comments
in this report are based on observations on the day of the site visit and
discussions with Gail Butterill, Ben Bayliss and Pete Evoy of the Environment
Agency.
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

Background information

Dubbs Beck is a 1.5-km long tributary of the River Gowan (and ultimately
River Kent) in south Cumbria. It is located to the north east of Troutbeck
Bridge village and flows between Dubbs Reservoir and High Borrans
reservoir, both constructed around 1869 (Figure 1). The reservoirs are
owned by United Utilities, but no longer used for water supply.
Dubbs Beck is part of the River Kent Special Area of Conservation (SAC) and
contains a population of freshwater pearl mussel (Margaritifera margaritifera
L., 1758), a species listed under Annexes II and V of the Habitats Directive,
and a named feature of the Kent SAC. The freshwater pearl mussel (FPM) is
a species requiring very clean river habitats and it is in severe decline in
Europe. The Kent is also a stronghold for the nationally threatened native
white-clawed crayfish (Austropotamobius pallipes) and there are large
numbers in Dubbs Beck and the reservoirs.
Since the designation of the River Kent SAC, the FPM population in Dubbs
Beck has declined severely from a recorded population of 1940 individuals in
1999, to 175 individuals in 2006. Killeen (2009) provides an analysis of
current knowledge and history of the status of the FPM population in Dubbs
Beck, factors implicated in the decline and proposals for management and
restoration.
A number of steps have been taken recently to address some of the factors
thought to have contributed to the decline in FPM numbers, these include:

•

the repair and restoration of levels in Dubbs Reservoir (ongoing at the
time of this visit), following an emergency draindown in February 2005
which affected water quality and habitat downstream in Dubbs Beck

•

resurfacing of the access track to Dubbs Reservoir with non-calcareous
aggregate, and drainage interception (April 2008)

•

a review of existing Environmentally Sensitive Area (ESA) agreements
between Natural England and landowners to ensure agricultural
practices are compatible with the conservation of the SAC and its
features (since 2007).

Killeen (2009) recommends a strategy for restoring a sustainable population
of FPM to the Dubbs Beck which includes a catchment management plan to
remove existing pressures and threats; direct conservation measures to
augment the numbers of mussels; and better information on the population
of resident brown trout, which is thought to be low.
The mussel spends its larval, or glochidial, stage attached to the gills of
salmonid fishes. The larvae attach themselves during mid to late summer
and drop off the following spring to settle in the riverbed gravel where they
grow to adulthood. A good population of brown trout in Dubbs Beck is
therefore conducive to FPM conservation and restoration.
This report provides some suggestions for practical interventions that might
be used to improve the population of brown trout within the beck, and
provide more potential hosts for FPM glochidia. Habitat and
geomorphological assessments of the beck are included in Killeen (2009)
and referred to in the remainder of this report.

3.0

Habitat Assessment

The downstream section of Dubbs Beck runs over a bedrock cascade into
High Borrans Reservoir (Photo 1). This is likely to restrict access for trout
from the reservoir into the beck, particularly at times of lower flow. There
are currently no compensation flow requirements under the existing licence
for the reservoir, although through the Environment Agency’s review of
consents process a flow of 0.3Mgl/day has been agreed with United Utilities
and Natural England.
On the day of visit the flows in the beck were high, and whilst the water was
clear, the depth prevented a close inspection of the river bed substrate in all
areas. However, detailed maps of trout habitat, bed substrate and trout
redd counts are included in Killeen (2009), carried out in late 2008 by Ben
Bayliss (Fisheries Technical Specialist) and David Brown (Fluvial
Geomorphologist) of the Environment Agency.
These surveys and observations made during the current visit suggest that
the availability of suitably sized spawning gravel for brown trout is limited,
and this may be a bottleneck restricting trout numbers. Trout redds were
observed at only one location during this visit, and only slightly more in the
2008 survey during lower flows. The redds seen during the current visit
were located on a thin deposit of relatively fine gravel, in a wider, shallower
section of the beck (Photo 2). It is likely that the trout spawning in the beck
are relatively small individuals (<30cm), hence the availability of reasonable
depths (>15 cm) of gravel up to about 25 mm in diameter is important.
There is a marked contrast, in terms of coarse sediment supply, between the
Dubbs Beck where it leaves Dubbs Reservoir and its first downstream
tributary (LB, just downstream of the track crossing); the latter being a good
source of gravel (Photo 3). The restricted supply of coarse sediment
because of the presence of Dubbs Reservoir could be a factor limiting trout
spawning habitat availability.
Channel modifications in the middle sections of the beck (straightened,
channel with stone revetment) also tend to prevent the retention of gravel
(particularly finer gravel), washing it through to the lower gradient
downstream sections. This straightened section of channel has been fenced
to prevent livestock accessing the river; this has resulted in the channel

becoming completely overgrown with riparian vegetation during the summer
(Photo 4).
The channel modifications may also be limiting the availability of pool habitat
which is used by larger juvenile and adult trout. The high water level made
it difficult to assess the amount of pool habitat, but the survey maps and
photographs in Killeen (2009) indicate it is scarce. Creating more pool
habitat will increase the capacity of the beck to hold fish, and increase the
likelihood of contact with pearl mussels.
The land use in the immediate vicinity of the beck was relatively low
intensity, especially the lower section (Photos 4, 5). There were no livestock
on the fields at the time of the visit and no obvious sources of fine sediment
from agricultural activity were observed; certainly not at a level to cause
concern in relation to trout egg and alevin survival. The current situation
may be a result of improved ESA agreements.

Photo 1 Cascade at the downstream end of Dubbs Beck

Photo 2 Trout redds on thin deposits of relatively fine gravel

Photo 3 Tributary of Dubbs Beck (entering just downstream of Dubbs Reservoir) is a source of gravel

Photo 4 Middle section of the beck – a straighted, walled channel.

Photo 5 Low intensity land use on the lower section.
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Recommendations

•

Undertake a survey of trout numbers in the beck to inform decisions
on future management of fish stocks, and to provide baseline data.

•

Improve access from Borrans Reservoir into Dubbs Beck for trout. It
should be possible to modify the cascade by careful placement of
boulders to make it more accessible for fish migrating upstream from
the reservoir. It should also be possible to manage flows in the beck
(by releases from Dubbs Reservoir) to provide favourable conditions
for upstream migration in the autumn; this should be considered
during any discussions with United Utilities regarding compensation
flows.

•

During the visit, options for gravel rehabilitation were discussed, the
idea being to get rid of fine sediments that have previously been
washed into the beck from the track, reservoir and surrounding land.
Gravel cleaning to improve trout spawning conditions normally
involves the use of equipment such as water lances (pumped river
water) or air blowers (portable leaf blowers) to displace fine sediment
downstream. Even with mitigation measures to limit the downstream
distribution of fine sediment, these methods are unlikely to be

acceptable because of the potential impacts upon pearl mussels. Also,
the concentration of remaining pearl mussels is in the lower gradient
downstream section where disturbed fine sediments tend to settle.
Specialist plant is available for removing fine sediments completely
from watercourses. Following a serious pollution with mine tailings
(fine pulverised limestone), the Stoke Brook in Derbyshire was cleaned
out using a ‘walking’ excavator with a specially constructed bucket for
sieving the bed substrate. This took place within a SSSI in the Peak
District National Park and was carried out with great sensitivity to the
surroundings and with good results. The job was overseen by Peter
Worrall of Penny Anderson Associates (www.pennyanderson.com), and
the contractors were Alaska Environmental Contracting Ltd
(www.alaska.ltd.uk/alaska_envir/intro.htm). See photos 6-8.

Photo 6 Low-impact, ‘walking’ excavator

Photo 7 Special bucket for sieving substrate

Photo 8 Mobile silt vacuum pump

Mitigation measures to prevent the downstream displacement of silt
would be very important in this situation. Sections to be cleaned would
need to be checked for FPM presence (and the mussels temporarily
removed), isolated between coffer dams, and water pumped around
the isolated section.
Again, careful consideration needs to be given to the benefits of gravel
cleaning against the potential damage to remaining pearl mussels. An
assessment of the amount of fine sediment within the river bed, and
how this relates to optimum conditions for pearl mussel, would be
advisable before embarking upon gravel cleaning.
•

To improve opportunities for trout spawning, imported gravel could be
introduced. This could be seeded into the upper section of the beck
(compensating for the restricted supply from the Dubbs Reservoir),
and allowed to distribute itself downstream. In-stream structures
should be used to promote gravel retention (see below).
Alternatively (or in addition), gravel could be placed in sections of the
beck to create spawning “riffles” (this is not a riffle in the sense of a
natural geomorphological feature, but is the commonly used term for
artificially created trout spawning areas). This would allow spawning
areas to be created in the vicinity of pearl mussels, increasing the
likelihood of interaction between the mussels and small trout.
The beck is small and flows are relatively gentle (and controlled to a
degree by the reservoir), so it will be possible to create artificial riffles
that will remain in place. Following WTT advice, this technique has
been used successfully in western Ireland on tributaries of Lough
Corrib which had previously been the subject of extensive land
drainage (Photos 9 -12). Fluskey (1989) recommended the following
size mix for spawning gravel for trout of 0.5 – 1.5 kg; an increased
proportion of medium and fine gravel is probably warranted for Dubbs
Beck where the fish are likely to be smaller:

•

Very coarse gravel (32 – 64 mm)

15%

Coarse gravel (16-32 mm)

35%

Medium gravel (8-16 mm)

35%

Fine gravel (4 – 8 mm)

15%

Where the course of the beck has been modified (straightened and
walled), various in-stream structures could be created to increase the
variety of habitat available. These structures might include:
 low weirs constructed from stone or timber, which will create
pool habitat downstream of the weir and retain finer gravel
suitable for spawning upstream (Photo 10).
 Large woody debris (LWD) such as tree trunks and root balls,
secured to the river bed or banks. These promote localised
scour to clean and sort existing gravel, assist with gravel
retention upstream of the structures, and provide improved
cover for fish (and crayfish).
 Boulder placement to create a diversity of flow patterns,
localised scour and gravel retention.
O’Grady (2006) provides guidance on the types of structure that would
be suitable, and further guidance on detailed designs and practicalities
of construction can be provided by WTT (following a visit at lower
water levels).

Photo 9 Lough Corrib tributary – a limestone stream subject to straightening and bed lowering in the 1960s (spoil still present on
the left bank).

Photo 10 Low crescent weir and introduced gravel in the same stream. Trout redds are present immediately upstream of the weir
(photographed December 2008).

Photo 11 An untreated section of another engineered Corrib stream – extensive macrophyte growth is present, the species being
typical of a slow-flowing flora (e.g. Potamogeton natans)

Photo 12 Introduced gravel in a section of the same stream, with several trout redds visible.

•

A more direct intervention to get around a bottleneck in spawning
habitat would be to introduce trout fry to the beck. This could be
achieved by trapping adult fish at the beck mouth (Borrans Reservoir),
and stripping the fish in a hatchery (Photo 13).
The eggs could be reared to an eyed stage, then transferred to deep
substrate incubation boxes alongside the beck which allow trout fry to
seed naturally into the watercourse (Photo 14). Boxes could be
positioned close to existing FPM to increase the chances of trout
becoming encysted with glochidia. Some fish could be hatcheryreared and exposed to glochidia from captive FPM before being
released in the beck, as recommended by Killeen (2009).
It should be noted that breeding from native broodstock (supportive
breeding) requires certain precautions, including the use of a minimum
number of adult pairs to avoid inbreeding depression. The
Environment Agency’s Trout & Grayling Fisheries Strategy group is
currently working on guidelines for supportive breeding (contact Brian
Shields).
It should also be noted that hatchery-reared fish (even young life
stages from wild parents) have lower survival rates compared with
wild fish, and supportive breeding should only be used where it is
likely that greater trout numbers will result compared with leaving wild
fish to breed in situ.
The above caveats need to be considered in relation to factors such as
access to the beck from Borrans Reservoir over the cascade (i.e.
limited numbers of fish may currently be spawning in the beck), and
the need to increase the very low numbers of pearl mussel. It just
needs to be borne in mind that supportive breeding is currently a
politically sensitive issue, and any deviation from the EA’s own
guidance needs to be justifiable.

Photo 13 Example of a fish trap designed to catch upstream migrating trout. For further information contact Kenny Galt, Tweed
Foundation.

Photo 14 Deep substrate incubation box – see Wild Trout Survival Guide for details

•

5.0

Any works to the beck will require prior agreement from Natural
England, and the appropriate consents for working in an SAC and SSSI
with protected species such as pearl mussel and native crayfish. Land
Drainage consents are also likely to be required from the EA.

Making it Happen

The Wild Trout Trust can provide further assistance in the form of a detailed
habitat improvement proposal; this could form the basis for consultation
with Natural England and preparation of the necessary consent applications.
A further site visit at low water levels would be required.
Practical assistance in implementing the habitat improvement techniques
described in this report is available from the WTT subject to agreement on
funding.
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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.

