River Dun, Froxfield, Wiltshire

An Advisory Visit by the Wild Trout Trust, January and April 2014
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Introduction
This report is the output of a Wild Trout Trust visit undertaken to the River Dun
near Froxfield on the Wiltshire-Hampshire border (National Grid Reference: SU
29789 66993 to SU 30066 67348) in January and April 2014. The visit was
requested by the land owner Mr. Simon Goddard. The visit was primarily
focussed on options to improve the river habitat for wild brown trout (Salmo
trutta) and sympathetically manage the reach as a private fishery.
Comments in this report are based on observations on the day of the site visit,
and discussions with Mr. Goddard and John Woodcock of the Environment
Agency (EA).
Throughout the report, normal convention is followed with respect to bank
identification i.e. banks are designated Left Bank or Right Bank whilst looking
downstream.

Figure 1: A map showing the section of the River Dun visited
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Catchment and Fishery Overview
The River Dun is a small tributary of the River Kennet, once known as Bedwyn
Brook, which formed the boundary between Wiltshire and Berkshire. The Dun
rises near the village of Great Bedwyn, Wiltshire and flows northwest following
the Kennet and Avon Canal to Freeman’s Marsh Site of Special Scientific Interest
(SSSI)* and then westward to Hungerford where it confluences with the River
Kennet.
The Dun rises from and drains a catchment consisting of various forms of chalk
bedrock. The lower reaches support flourishing chalk stream plant and
invertebrate communities which in turn support good populations of fish
(including brown trout) mammals and birds.
The Upper Dun (Waterbody IDGB106039017350) is currently listed as being in
‘Moderate’ ecological condition, meaning it is failing under the Water Framework
Directive (WFD). The Environment Agency is tasked with bringing all natural
rivers in England up to ‘Good’ condition.
Unfortunately, the headwaters of the Upper Dun are not captured within
Waterbody GB106039017350 and are not classified as ‘Main River’ by the EA.
This means that there are presently no EA plans to improve the River Dun
through the reach visited. The non-Main River designation also means that
consent to modify the river or build structures within the channel or immediate
floodplain should be processed through Wiltshire County Council instead of the
EA.
Trout are known to have been stocked both upstream and downstream in the
past but it is nonetheless quite likely that a resident wild population exists within
the reach.

*Freeman’s Marsh is designated a SSSI because wet meadow habitat and the
plants it supports has become increasingly scarce in Southern Britain. The marsh
is also an important site for overwintering, migratory and breeding birds.
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Table 1: WFD Information for the Upper Dun

Upper Dun
Waterbody ID

GB106039017350

Waterbody Name

Upper Dun

Management Catchment

Kennet and Pang

River Basin District

Thames

Typology Description

Low, Small, Calcareous

Hydromorphological Status

Not Designated A/HMWB

Current Ecological Quality

Moderate Status

Current Chemical Quality

Does Not Require Assessment

2015 Predicted Ecological Quality

Moderate Status

2015 Predicted Chemical Quality

Does Not Require Assessment

Overall Risk

Probably At Risk

Protected Area

Yes

Number of Measures Listed
(waterbody level only)
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Habitat Assessment
For the purposes of this report, the section of the river visited is described from
the upstream extent of the Goddard’s water, to the downstream extent where
the stream flows under the canal.
The upper reaches of the Dun flow through a wide U-shaped depression flanked
by the Reading to Taunton Railway Line on the LB and the Kennet and Avon
Canal on the RB. The naturally saturated conditions of the depression have given
rise to wet woodland and wetland dominated, respectively, by willows (Salix
spp.) and sedges (Carex spp.).
At the upstream boundary of the reach the river flows over a gravel bed through
a channel approximately 2m wide. The stream depth and width are appropriate
for the average discharge ensuring that flows are sufficiently energised to drive
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the processes of erosion and deposition that maintain a naturally diverse habitat.
Overgrown willows have ‘tunnelled’ the channel casting uniform shade and
choked the flow. Works have been carried out to open up the channel, exposing
the stream to more direct sunlight and removing surplus coarse brushwood from
the stream.

Figure 2: Willow branches in the process of being cut back to decrease channel roughness and improve access

Efforts have been hindered by high flows but the works have been undertaken
sympathetically retaining a good amount of in-stream woody debris and cover.

Figure 3: Large limbs/trunks have been left in situ providing flow deflection and cover
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A short distance downstream the tree cover becomes extremely dense and the
bed becomes smothered with fine sediment. The density of the canopy has
caused many of the willows to grow out laterally in search of light. A great many
of the lateral branches and new branches or ‘whips’ sprouting from them have
grown across and into the channel, increasing channel ‘roughness’ (flow
resistance). The flow-slowing effect of the increased channel roughness is likely
to have been a major contributing factor in the volume of fine sediment
accumulated within the stream.

Figure 4: Overgrown branches slow flows and trap large volumes of fine sediment

It is also worth noting that on the day of the first visit the canal had breached its
embankment in a number of places and water from the canal was pouring down
into the stream. The impact of water from the canal on the River Dun has been
an issue of concern for riparian owners upstream and the extremely wet winter
of 2013/2014 may have contributed to a significant volume of water from the
canal entering the stream. It is reasonable to assume that over the years, water
from the canal, as well as run-off from local agriculture have probably
contributed to the overall sediment load of the stream. What is certain is that as
flow speed has been reduced by the overgrown willows, fine sediment has
dropped out of suspension to settle on the bed.
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As a consequence of the sedimentation, the gravel bed is completely smothered
and this important component of the stream habitat is effectively absent. Water
crowfoot (Ranunculus spp.), an important primary producer in the chalk stream
food web, favours a relatively clean gravel bed and medium to fast flows. In
addition, certain invertebrate species such as the Heptagenia sulphurea (often
called the ‘Yellow May Dun’) are specialised to live on and amongst the gravel.
Clean gravels under fast flows are also vital for gravel-spawning fish such as
brown trout. Trout will select gravels of approximately 10-50mm in diameter in
relatively fast-flowing water to create a nest or ‘redd’. Turning onto their sides
and cutting a hollow in the bed with their tails causes a small mound of gravel to
form at the downstream end of the hollow. This mound will hold trout eggs in
the flow, ensuring they remain well-oxygenated, without too many of them
being washed downstream. For optimal survival, the interstices between the
gravel of the redd must remain relatively free from fine sediment until the
hatchling fish or ‘alevins’ have used up their yolk supply and are ready to leave
the gravel as fry.

Figure 5: The life-cycle of wild trout – note the importance of clean gravel
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Whilst the density of coarse woody material in the channel is contributing
towards sedimentation, woody debris is itself an important part of the
ecosystem. Many invertebrates graze algae growing on submerged wood or feed
directly on decomposing woody material.
However, the dense willow population on this reach of the Dun is presently overshading the channel and limiting the growth of important river plants. In order
to address the over-shading and the excessive sedimentation a programme of
tree works will be required. However, it will be of the utmost importance to
ensure that a sufficient volume of wood is retained both in-channel as woody
debris habitat, and as tree cover to retain at least 30% shading.
Tree cover is important for providing shade which can help regulate both water
temperature and the distribution of emergent and marginal plants. Concerns
that increases in extreme weather patterns linked to global climate change could
threaten temperature-sensitive species (such as trout). During extended periods
of hot and dry weather, low flows and increased water temperatures could cause
a drop in dissolved oxygen. Ensuring that rivers receive adequate shade could be
invaluable in protecting river ecosystems. For most rivers, Natural England
recommend an approximate ratio of 50:50 direct sunlight to dappled shade.
However, for a chalk stream, where clear flows and calcareous water chemistry
promote high productivity, a higher ratio of 70:30 is recommended.
http://www.wildtrout.org/sites/default/files/news/Keeping_Rivers_Cool_Guidance.pdf

Low-lying overhead cover is also important for protecting fish from predation.
Whilst predation is natural and helps to ensure that populations remain healthy,
a lack of refuge and cover habitat can often be the overriding factor in the level
of predation. It is, therefore, important to retain habitat where fish can evade
predators so that the fittest fish survive.
Further information on appropriate tree management is detailed in the
Recommendations section (Page 13).
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Towards the downstream extent of the water visited, the tree cover abruptly
recedes and the stream flows out into a broad wetland sedge bed. The stream
narrows to form a well-defined channel of approximately 2m wide but also
becomes extremely deep.

Figure 6: The river flows out from the wet woodland to bisect a wetland sedge bed

High winter flows prevented a close inspection but the stream is reportedly 6ft
(1.8m) deep in places (Pers. comm. Simon Goddard). Considering that the
gravel bed could be observed through approximately 1.5 feet (400-500mm)
depth of water at the upstream boundary, the lower reach is abnormally deep.
At the downstream boundary of the reach the Dun flows under the Kennet and
Avon Canal via a viaduct. Almost immediately downstream of the viaduct a weir
holds up a head of water to feed flow into an online pond in the adjacent
property.
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Figure 7: The weir at the property downstream is a significant impoundment and barrier to fish passage

The impoundment is a significant barrier to fish migration and sediment
transport as well as raising the water level upstream. Whilst it will certainly be
contributing to sedimentation and habitat uniformity, this structure alone does
not explain the depth of the channel through the lower reach. It may be possible
that a blockage in the viaduct could also be impounding flow but even if this is
the case the river through the lower reach is still exceptionally deep. The
naturally sinuous plan form (the path that the river follows) suggests that the
channel has not been mechanically dredged (Figure 8). Usually such works result
in a significant straightening of the channel.
Further investigation may be required but even if the cause of the unusually
deep channel can be identified, habitat quality in the lower reach will continue to
be degraded by the weir downstream.
Overhead cover is absent from the lower reach and the stream would benefit
from some occasional tree planting. The easiest option in this case may be to cut
some live willow stakes from the upper reach and drive them into the riverbank.
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Figure 8: The sinuous plan form suggests that the river may not have been mechanically dredged

Conclusions
An abundance of fine sediment was observed throughout the water visited. The
clean gravel bed was only apparent at the very top of the upper reach. Tree
cover through the middle reach is extremely dense with overgrown lateral
branches slowing flows and trapping fine sediment. The accumulation of fine
sediment has caused aggradation of the bed, pushing flow out through a wider,
less-defined channel. As a result, the stream has become uniformly silted and
sluggish and many important habitat features are absent. The lower reach is
impounded and tree cover is very sparse. The stream becomes uniformly deep
and is lacking in shallow glide and riffle habitat.
Whilst the section of the Dun visited is presently not performing particularly well
as a habitat for wild brown trout, there is plenty of scope for improving habitat.
In the upper and middle reaches, this can be achieved by implementing a
programme of tree works aimed at pushing flow through a more defined channel
to scour fine sediment from the centre of the river and into the margins.
Enhancing the lower reach may require more expensive options and will
ultimately be limited by the presence of the weir belonging to the land owner
downstream.
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Recommendations
The tree works presently being undertaken should be continued. Efforts should
be focussed on removing coarse woody debris (CWD (brushwood and branches))
from the centre of the channel whilst retaining as much of the large wood
structure (wide diameter limbs and trunks) in the flow as possible. This will
ensure that flows are deflected about the channel and help to scour away fine
sediment. Retaining CWD in the margins of the channel will help to collect fine
sediment at the edges of the river and this will consolidate over time.
Willows are quite hardy and tenacious, and can be cut back relatively rigorously.
Pollarding some trees to allow direct sunlight onto the banks will encourage the
growth of marginal plants which will help to consolidate silt deposits. Large limbs
protruding into the channel are helping to deflect flows and scour away fine
sediment. If a limb forces the river to flow underneath it produces undershot
scour, which will not only scour away fine sediment but may also help to
naturally ‘sort’ gravels. When gravel is lifted from the bed in fast flows, the
smaller stones will be transported the furthest whilst the largest stones will drop
back to the bed close by. The result is that gravel becomes naturally graded by
size. This will help to ensure the bed does not become compacted and will also
allow gravel spawning fish to easily select gravels of an appropriate size for redd
building. If scour is sufficiently intense a pool will form under the limb which will
provide habitat diversity and excellent cover for adult trout.
Coarse woody material should not necessarily be completely removed from the
river. Brushwood in areas of natural deposition, such as the inside of meanders
or the margins of the stream, will help to collect sediment and lock it in place.
Coarse woody material also provides excellent refuge for juvenile trout where
they can evade predators. Complex structure such as this also creates a high
number of micro-territories where naturally territorial trout can avoid each other.
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Figure 9: Longitudinal stream section showing that Large Woody Debris (LWD) across the channel can often result in the
cleaner, well-sorted gravel

Figure 10: Plan view of a stream section showing that brushwood in the channel naturally slows flows and traps
sediment. Managed correctly this can be beneficial

By manipulating the existing in-channel large and coarse wood features, it
should be possible to focus flows to create a sinuous flume of fast-flowing water
that roughly follows the centre of the channel. This will ensure that a scouring
flow is maintained and will power the natural morphology of the river.
Eventually, this meandering flume of fast flow will carve its own low-flow
channel or ‘thalweg’. This will create a natural 2-stage channel formation with
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plenty of natural pools. This is an important feature in river morphology that
helps to drought-proof the river. A natural 2-stage channel will self-narrow as
levels drop and flows are pinched into the thalweg. This will ensure that flow
velocity and connectivity are retained as well as water depth.

Figure 11: An illustration of a two stage channel cross section with a deeper 'low-flow' channel holding trout during low
flows.

Water depth through the lower reach may be a more challenging issue to
address. If the land owner downstream is reluctant to remove the weir feeding
his pond, any drop in the height of the weir that can be negotiated will be
beneficial. The river is confined between the canal and the railway line which
limits access and could make certain options for enhancement (such as
importing gravel or excavation of a new channel) problematic. Such options may
not be impossible but are likely to be expensive to implement. Most soft
engineering and river restoration companies will happily conduct a free site visit
and there may be a novel solution to raising the bed or otherwise improving the
channel. For example, at Winnall Moors on the River Itchen, bags of chalk were
used to raise bed level before topping with a layer of flint gravel. In other cases
on the River Itchen and Wylye poor access has been overcome by pumping
gravel through a pipeline. The WTT can supply a list of local companies to
contact but at present efforts should be focussed on removing or reducing the
impoundment downstream and on cost-effective habitat enhancement in the
upper reaches.
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Making it Happen
The WTT website library has a wide range of free materials in video and PDF
format on habitat management and improvement:
http://www.wildtrout.org/content/index
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

http://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 Practical Visit (PV).
PV’s typically comprise a 1-3 day 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 PV leader.
There is currently a big demand for practical 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.
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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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