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Use of Large Woody Debris

Large Woody Debris (or LWD, generally
defined as timber greater than 0.1m in
diameter and 1.0m in length) is a vital natural
component of all chalkstreams. However,
due to human intervention over the millennia,
it is now largely absent from many river
systems. Traditional chalkstream management
has included a presumption for the removal
of LWD, on the grounds that it restricts
angling access, collects debris around it and
could pose a risk of flooding. Many fishery
interests have also had concerns that LWD
can adversely restrict the upstream
migration of pre-spawning salmonids.

However, more recently, research has shown
that LWD is fundamental to many river
processes, which are of direct and indirect
importance to trout, with its influence
particularly strong in headwaters. LWD
causes localised changes in water velocity,
with consequent downstream scouring of
gravel substrate, improving its quality for
spawning salmonids and some fast water
loving coarse fish species. The lower water
velocity occasioned upstream and within
LWD bundles results in the detention of
fine sediment in marginal zones where it can
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become colonised by emergent vegetation.
The increased variability of water velocity
also results in significant changes to the
river’s water depth and width.

Similarly, leaf litter tends to accumulate in
and around LWD, providing an important
food reserve for 'shredding' macroinverte-
brates. LWD also provides shelter for a
range of invertebrate and fish species, and
reduces water temperature by shading.

Accumulations of LWD can cause the for-
mation of so-called 'woody debris dams'.
These can become remarkably stable, with
some examples lasting for years. These can
have particular value in riverine systems,
becoming important structural features in
their own right. However, careful monitoring
of extensive woody debris dams is important.
Although concerns regarding their impact
on migrating fish are generally not well
founded, in extreme circumstances, they can
totally occlude channels, preventing access
to spawning areas for brown trout and salmon.
In these unusual circumstances, it is usually
possible to carefully remove a small section
of the dam, re-establishing a passage for fish.

RECENTLY POLLARDED
TREES.
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RETAINED LWD-NOT
PRODUCED DOWN\

Retention of LWD

The simplest and cheapest method of increasing
the abundance of LWD in a stream is to retain as
much of the naturally occurring timber as
possible. The maxim for all fishery managers
with respect to LWD should be 'don't remove it,
leave it'. There will inevitably be some situations
where it proves impossible to abide by this
maxim; for instance it would be foolhardy to
leave a large tree immediately above a hatch or
bridge arch, which it could potentially block.

The West Country Rivers Trust has published a
simple guidance note relating to the retention

of LWD in river channels. Whilst no simple pre-
scription can be universal, this guidance is robust
and provides an excellent basis for decision making.

Guidance on the retention of LWD in
river channels:
Source: West Country Rivers Trust

1 Is the debris fixed, if yes then continue to 2,
if not continue to 5.
2 Is the debris causing excess erosion by

redirecting the current into a vulnerable bank?
If yes then go to 5, if not then go to 3.

accept any liability for its content.

www.wildtrout.org

The information available in this manual is not intended to be

comprehensive or definitive; in particular, details or topics relevant
to particular circumstances may well not be included. Readers are
advised to seek full professional advice before considering acting on
any of the recommendations in this manual, and the WTT does not

3 Would fish be able to migrate past it (take into
account high river flows). If yes go to 4, if no
go to 5.

4 Retain the woody debris in the river.
5 Extract the debris.

Provided that it is considered safe to retain the
LWD in the channel, careful consideration must
be given to how and at what angle to the bank it
is to be stabilised. The angle at which the LWD
should be stabilised depends fundamentally on
the desired outcome. For example, some limited
bank protection and provision of cover for juvenile
fish can be provided by fixing LWD parallel and
close to the existing bank. Alternatively, setting
the LWD facing upstream at an angle of some
30°- 45° to the bankline, in effect creating a L\WD
groyne, will tend to create an area of mid-stream
scour, eventually forming a small holding pool. It
will also tend to promote the deposition of fine
sediment in marginal areas, and hence encourage
narrowing of the channel.
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Accumulated silt
and emergent
vegetation

Cutting riparian trees

(see Tree management section)

Unless there are specific reasons to do so (for
instance, disease, control of alien tree species or
Health and Safety concerns) there is generally no
reason to cut down or remove trees. The control
of overshading by trees is best effected by a com-
bination of coppicing, pollarding or singling.

Coppicing and pollarding

These are techniques traditionally used to
manage trees on a regular cycle. In coppicing,
which should undertaken during the winter, the
young shoot stems are cut off cleanly immediately
above ground level, promoting the development
of several new stems. These are allowed to grow

Gravel riffle % 1’

The information available in this manual is not intended to be

LWD providing excellent
cover for fish

UPSTREAM AND DOWNSTREAM FACING
GROYNES AND THEIR IMPACT.
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from the base (or 'stool') until they are re-cut,
normally on a 5-30 year rotation. Coppice regrowth
is very palatable to livestock, deer, hare and rabbits.
It therefore needs careful protection during the
early stages of regrowth. Species that are regularly
coppiced include ash, hazel Corylus avellana, and
alder. Coppice products historically included
hazel sticks for hurdle making, ash poles for tool
handles and alder trunks for clog making

Pollarding is basically a similar process adapted
for areas of 'wood pasture' where livestock were
present. Trees were cut above the height that
grazing cattle could reach. Some riverside trees
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particularly crack willow Salix fragilis have
historically been managed by pollarding, with
trees cut on 15-30 year cycle in order to promote
longevity of individual trees.

Singling

Singling offers an alternative to coppicing, in that

rather than cutting all stems of the tree, the most
upright stem is retained and allowed to grow
into a semi-mature tree. It is a less risky option
than coppicing in circumstances where there is
significant grazing pressure. It also maintains a
large, structural element to the landscape that
may important at sensitive sites.

Whichever technique is chosen, the aim should
be to create a mosaic of trees, with individuals at
differing stages of succession. This approach
avoids abrupt change to overall habitat and helps
to maintain refuges and corridors of stable habi-
tat for a range of woodland species.

Tree management is best undertaken during the
dormant winter period, when the trees are not
Reversing the direction of the LWD (i.e. arrang-
ing it pointing downstream), will tend to cause
scour of the bank immediately downstream,
resulting in over-widening of the channel (often
not a desirable outcome).

A number of techniques can be used to retain

LWD safely in the channel. These include:

e Wooden stakes. Untreated wooden stakes,
either cut from material on site or provided by
others, can be driven firmly into the river bed
at 0.6m-1.0m centres along either side of the
LWD. Steel wire can then be attached to the
post and pulled tight over the top of the LWD,
holding it firmly in place

¢ Reinforcing bar (Rebar'). Heavy duty can be
used to fix LWD in place. The diameter of the
rebar should match the size of the LWD but
in any case should not be less that 15mm.
The LWD should have suitably sized holes
drilled through it. One end of the rebar is then
burred over sufficiently to retain a large washer,
slipped up the bar. The rebar is then driven

through the LWD and into the substrate beneath

to a depth ensuring a firm fixing. The washer
stops the rebar slipping through the LWD.
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e High tensile steel wire is very effective when
used both to fix the LWD in position and
provide an 'anchor' should any other fixing
method fail. The wire can either be wrapped
around the base of the LWD and fixed in place
with galvanised staples, or can be inserted into
a pre-drilled hole through the LWD, and fixed
to itself using proprietary crimps. The other
end of the wire should be affixed either to
ground anchors (see below) or to a mature tree
or stump on the bank.

e [t is good practice where possible to bury the
butt end of LWD into the existing bankline in
order to reduce the risk of erosion at this
vulnerable interface. For smaller sections of
LWD, a trench can be cut into the bank using
hand tools and the LWD placed in this and
firmly backfilled. More substantial pieces of
LWD will require a trench to be dug using an

hydraulic excavator.
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e More advanced techniques include the use of
"T" anchors, and so-called 'duck bill'anchors. "T"
anchors can be constructed by first excavating
a deep (<1m) shaped trench. The main stem of
the trench should be at least 2m long, aligned
at the correct angle to the river, with the top of
the "T" excavated at right angles to the first
trench, and to a length of at least 1m. The piece
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D SHOWING ‘T’ BAR
NSTRUCTION..

of LWD to be placed in the stream is attached
to another shorter section of timber using high
tensile wire, so as to form as "T" shape. The
completed structure is then placed in the
excavated trench and backfilled. This is an
excellent technique for anchoring very large
sections of LWD.
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'Duck bill' anchors are convenient methods

for anchoring smaller sections of LWD. These
consist of a short (15cm-30cm) section of tubing
cut at an angle on one end. The tube is drilled
through and has a length of high tensile wire
attached. The duck bill is pushed into a pre-formed
hole in the bank and then turned through right
angles, thus forming a firm anchor point.

All of these techniques can be used in
combination to ensure firm fixing for LWD in a
range of situations. Once the LWD has been
safely stabilised in the channel, its smaller limbs
can be trimmed to permit access for angling.

Cutting and hinging of timber

In many rivers, the supply of naturally occurring
LWD is inadequate. As a consequence, it may be
necessary to deliberately introduce additional
material into the channel. If there are suitable
deciduous trees alongside the river, it may be
possible to partially cut through the trunks

of individual trees, and 'hinge' them into the
channel. Ideally, on smaller streams, the hinged
timber should span the width of the channel, with
its extremities braced behind a far bank tree. This
not only provides great stability, but also reduces
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significantly the risk of wash out during high
flows. As with rotational coppicing, only a
percentage, perhaps 25-30% of tree present should
be cut in a single season.

This technique allows the felled tree to continue
growing, at least in the short term, whilst also
providing a firm fixing. An additional benefit is
that the resulting reduction in shading will also
encourage the development of instream and
marginal vegetation. Species that can be treated in
this way include willow Salix Spp, hazel Corylus
avellana, ash Fraxinus excelsior, oak Quercus robur,
alder Alnus glutinosa and field maple Acer campestre.

If there are no trees adjacent to the river, LWD
can be imported from sustainably managed
woodland nearby. Large sections of LWD can be
introduced in the form of groynes, aligned and
retained in position as described above.

A more specialist use of LWD is so-called
'tree-kickers'. This technique is used to protect
vulnerable eroding banks, particularly on the
outside of high bends (>1.5m), where significant
undercutting is taking place. Effective operation
of tree-kickers relies on the LWD being securely
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attached to the bank, generally using high tensile
wire, but being free to rise and fall with changing
river levels. As a consequence, erosion is
controlled over a range or river levels and
discharges. Bundles of brushwood can be
attached to the kicker to further reduce the
impact of erosion.

The introduction and placement of tree-kickers
in deep water areas is generally a tricky
operation, requiring significant planning,
particularly with respect to safe working
practices. It may require the use of powered
plant to place the kicker in position.

Anchor trees

Always look for the cause of erosion when
considering how to solve it. If the bank is eroded
from flow coming over the bank from adjacent
land, kickers are not applicable. If the stream is
just naturally meandering, protection measures
should not be installed unless really necessary.
Tree kickers will not correct erosion due to lack
of root structure. In that case, new vegetation

should be planted. However, banks that lack ‘

vegetation and root structure are vulnerable to ' length of tree &&‘
undercutting, so a kicker might be needed in

addition to the new vegetation. : /
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Brush cabled to
kicker log ONLY

‘TREE-KICKER’
SHOWING DETAIL.

Brush or evergreens
wired together in bundles
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Disadvantages

Retention of LWD

Optimises the acknowledged
ecological advantages of LWD in
rivers. Cheap. Reduces resource
expenditure on removal of LWD.
May not require use of chainsaws,
with stabilisation often possible
using hand tools.

Can result in obstruction to
fish migration, excessive
erosion, increased localised
flood risk due to blockage of
structures. Refer to West
Country Rivers Trust (WCRT)
guidance for decisions on
individual LWD.

Realignment and
consolidation of LWD
in river channels

Provides opportunities for
repositioning LWD in order to
create current deflectors.

Can result in obstruction to
fish migration, excessive
erosion, increased localised
flood risk due to blockage of
structures. Refer to WCRT
guidance for decisions on
individual LWD.

Removal of LWD

Loss of valuable physical component
of chalkstreams. Loss of habitat for
fish and other groups of animals.

Can reduce local flood risk,
erosion and obstruction to
fish migration. Refer to WCRT
guidance for decisions on
individual LWD.

'Hinging' of bankside
trees

May be cheap, provided that trees
are small enough to cut using hand
tools. Trees remain attached to roots
and are thus easily stabilised.
Secondary benéefit of increased light
onto channel in heavily shaded
sections.

May require use of suitably
qualified chain saw operators
if trees are large.

Introduction of LWD
from elsewhere

Can be used in areas with limited
local supply of LWD.

Likely to require the services
of suitably qualified chainsaw
operators to fell trees.
Powered plant will be
required to transport LWD to
site and introduce it to the
river. Likely to be more
expensive.

Tree kickers

Useful technique for reducing scour
in deeper areas of river, particularly
on the outside of bends.

May require the use of
powered plant and hence
can be expensive.
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USE OF LARGE WOODY DEBRIS TO
INCREASE VARIATION IN DEPTH AND
SORTING OF THE SUBSTRATE, CREATING
GRAVEL RIFLES AND SCOUR POOLS.

Anchored tree kicker
and brushwood bundles

comprehensive or definitive; in particular, details or topics relevant

t(:jmrticular circumstances may well not be included. Readers are

advised to seek full professional advice before considering acting on Environment . S0
NATURAL [

comprehensive or aefinitive, in pariieutar details o topics reevant 111 LALLM HOMEAMEER el MAMAERAARARERHARAAD

any of the recommendations in this manual, and the WTT does not A
accept any liability for its content. AW AAgency

www.wildtrout.org





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


