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1.0 Introduction 

This report is the output of a site visit undertaken by Tim Jacklin of the Wild 
Trout Trust to the River Lagan, Northern Ireland on 14th May, 2012. 
Comments in this report are based on observations on the day of the site 
visit and discussions with Gary Houston (Honorary Secretary, Iveagh Angling 
Club), Trevor Ogbourne (Secretary, Lagan Rivers Trust) and members of 
Iveagh Angling Club (IAC) www.iveaghac.com. 

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 Catchment / Fishery Overview 

The source of the Lagan is on Slieve Croob, the tallest of a group of peaks in 
central County Down, between Dromara and Castlewellan.  The river’s 
course takes it from Slieve Croob, through Dromara, Dromore, Lisburn and 
Belfast where it enters Belfast Lough, an inlet of the Irish Sea.  The river’s 
salmon population became extinct in the early C19th and a restoration 
project for the species has been carried out over the last 30 years (Robert 
Rosell, pers. comm.). 

The River Lagan is designated as a heavily modified waterbody in the River 
Basin Management Plan (www.doeni.gov.uk/niea/lagan_lma-2.pdf).  Within 
the Lagan catchment, no surface waters currently reach good ecological 
status/potential (GES/GEP), all being designated moderate or worse.  Most 
of the failures to reach GES/GEP are because of impacts on invertebrate 
communities and elevated phosphorus levels. 

 

3.0 Habitat Assessment 

Site 1 – Drumlin School – Milltown area 

The river here was walked on the right bank from the weir downstream past 
the former bleach mill (left bank).  The weir (Photo 1) has a head difference 
of water across it of approximately 2.5 metres and supplies a mill race on 
the left bank which leads to the former bleach mill and two mill ponds.  This 
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mill is now used for cotton processing, although it is understood that river 
water is not used in the process. 

The weir impounds the Lagan for a considerable distance upstream, causing 
poor in-stream habitat, disrupting the processes of natural sediment 
transport, severely limiting fish migration and fragmenting habitats (Photo 
2).  Weirs such as this should not simply be seen as barriers to migratory 
fish (like salmon and sea-trout), but also as barriers to the movements of 
so-called resident trout which also move considerable distances upstream for 
spawning, and downstream as juveniles.  Weirs also cause problems for the 
re-colonisation of rivers following pollution incidents, by preventing free 
movement of fish back into affected areas. 

The weir carries a sewer pipe across the river, which gives some cause for 
concern given the recent collapse of a similar weir at Banoge Bridge (Site 2, 
see below).   The best outcome for the river habitat and ecology would be to 
remove the weir and allow the section upstream to re-grade naturally.  This 
would be a similar process to that which is occurring following the collapse of 
Banoge Bridge Weir.  Factors which need to be considered before the weir 
can be removed are: 

• Making alternative provision for the sewer to cross the river.  Northern 
Ireland Water (NIW) should be approached to see if there are any 
infrastructure improvement plans which include this site.  The risk of 
structural failure and subsequent water pollution should be 
highlighted. Opportunities should be explored for a partnership project 
to achieve both improvements to the sewerage system and 
environmental improvements contributing towards meet good 
ecological status (GES) under the Water Framework Directive. 

• The loss of water to the mill race.  Although river water no longer 
appears to be used in the processes at the mill, the ponds there are 
still supplied by the mill race and the owners may have a right to the 
water.  The owners should be approached and their views and co-
operation sought. 

• Whether reduced water levels upstream of the existing weir would 
compromise other abstractions or pose a risk to properties near the 
river through natural re-grading of the river bed and bank erosion.



 

Photo 1  Weir at the Drumlin School site 

 

Photo 2  The weir impounds a long section of water upstream creating poor quality habitat 

 



This section of river was affected by a serious pollution incident in 2006 
when about 10,000 gallons of foaming agent entered the watercourse.  
There was an extensive mortality of fish, amphibians and invertebrates and 
IAC were awarded damages against the polluter which has funded a trout 
re-stocking programme, using broodstock from the river (Photo 1, 2), 
stripped at the Erne & Melvin Hatchery (www.ernemelvin.com).   A 
contribution towards the costs and advice on best practice for the native 
broodstock scheme was provided by WTT. 

 

 

Photo 3  IAC members collecting broodstock for post-pollution hatchery project (Photo: Gary Houston) 

 

This project is a good example of using a native broodstock scheme to assist 
the recovery of a river severely depleted of fish by a pollution incident.  In 
conjunction, IAC also carried out extensive spawning and juvenile trout 
habitat improvements on tributaries and upstream of this reach.  IAC 
continue to monitor the fish stocks by electric fishing surveys and whilst they 
have improved, they are not yet back to pre-pollution levels.  As recovery 
continues, it is probably more cost-effective to concentrate on habitat 
improvement, fish passage improvement and water quality issues rather 
than continuing the hatchery scheme. 

http://www.ernemelvin.com/�


 

 

Photo 4  Brood trout captured for post-pollution re-stocking project  (Photo: Gary Houston) 

 

Downstream of the weir, the river has a natural, meandering plan-form 
compared with the reach upstream of the weir which appears artificially 
straight.  The channel is incised suggesting the bed may have been lowered 
for land drainage in the past.  The in-stream flow pattern is predominantly 
long glides, but some pools and riffles are present in the vicinity of 
meanders, suggesting the river is re-establishing a natural pool-riffle 
sequence.  The river bed is mostly gravel which is of a good size for trout 
spawning (Photo 10). 

IAC have installed several boulder weirs to create bed scour and depth 
variation, but some have been removed because of problems with erosion of 
the soft banks.  One example had created a nice pool but was causing 
concern over erosion of the right bank (Photo 8); this bank is grazed by 
cattle and hence is prone to increased rates of erosion.  More stability in the 
right bank, via fencing and buffer strip creation, would lessen this problem.  
There is a reasonable degree of depth variation within this reach without 
using boulder weirs, so it would be best to concentrate on bank stabilisation 
and improving the riparian habitat. 



Immediately downstream of the weir, the river has an open aspect with 
cattle grazing and silage grass as the main land use. The riparian zone of the 
river is not in good condition in these areas, lacking trees, bushes and tall 
grasses and prone to erosion and over-widening of the channel (Photos 5, 
6).  By contrast, with progress downstream, the impacts of land use lessen 
and there is a healthier riparian zone (Photo 9).  The importance of a healthy 
riparian zone cannot be overstated; it is vital habitat for juvenile trout and 
provides low cover over the water for adult fish.  Improvements to this 
habitat will benefit the fishery by increasing the survival of fish in their first 
winter of life (when typically 95% die, even with good habitat – see 
Appendix 1) and improving the holding capacity for larger fish. 

Methods for improving riparian habitat include: 

• Fencing.  Creating a buffer strip between the river and agricultural 
fields allows riparian vegetation to become established, providing 
habitat benefits and also protection from field run-off.  The strip should 
be at least 5 metres wide, preferably 10m. 

• Tree planting.  Trees provide bank stability, shade, cover and a supply 
of terrestrial invertebrates. 

• ‘Soft’ revetment using brushwood, log and Christmas trees, root wads, 
etc.  This provides not only protection for eroding banks but excellent 
and immediate in-stream cover for juvenile salmonids.  There is 
growing evidence that it can dramatically improve juvenile survival 
rates.  Fencing out livestock is essential for this technique to be 
successful since the vegetation that grows in the absence of livestock 
grazing both protects the eroded bank and provides marginal juvenile 
trout habitat. 

• ‘Hinging’ trees into the water.  Partially cutting through the stems of 
small to medium-sized trees such as willows and laying them along the 
margins of the river. 

Examples of the above techniques are shown in Appendices 2 and 3. 



 

Photo 5  Downstream of Drumlin weir the river is open and over-wide due to grazing pressure 

 

Photo 6  The soft banks are easily eroded where there is an absence of vegetation to stabilise them.  Such areas are suitable for 
soft revetment techniques. 



 

Photo 7  Low, scrubby cover such as this is excellent habitat and should be encouraged 

 

Photo 8  This boulder weir has been successful in creating bed scour and depth variation, but there is some concern over channel 
widening and erosion on the right bank. 



 

Photo 9  Further downstream the river banks are more ‘shaggy’ and provide much better habitat 

 

Photo 10  There is abundant gravel of a suitable size for trout spawning within the river (no need to add any), but nutrient 
enrichment, siltation and lack of gravel sorting need to be addressed. 



There was generally an absence of large woody debris (LWD) in the river 
channel. During the visit, staff from the Rivers Agency arrived to remove 
woody debris lodged on the weir crest and it appears there is a general 
policy for LWD removal to reduce flood risk. 

LWD has been shown to be important for river habitat in several respects: 

• It increases variety in flow patterns, depth and velocity 

• It promotes the development of in-channel physical habitat diversity 

• It can have significant benefits to the control of run-off at the 
catchment scale. Woody Debris helps regulate the energy of running 
water by decreasing the velocity, thus the travel time of water across 
the catchment is increased. 

Large Woody Debris (LWD) is a general term referring to all wood naturally 
occurring in streams including branches, stumps and logs. Almost all LWD in 
streams is derived from trees located within the riparian corridor. Streams 
with adequate LWD tend to have greater habitat diversity, a natural 
meandering shape and greater resistance to high water events. LWD is an 
essential component of a healthy stream’s ecology and helps maintain a 
diversity of biological communities and physical habitat.  

Traditionally, many land managers, riparian owners and river authorities 
have treated LWD in streams as a nuisance and have removed it, often with 
uncertain consequences. This is often unnecessary and harmful to stream 
habitat. Removal of LWD reduces the amount of organic material supporting 
the aquatic food web, removes vital in-stream habitats that fish will utilise 
for shelter and spawning and reduces the level of erosion resistance 
provided against high flows. In addition, LWD improves the stream structure 
by enhancing the substrate (scouring and sorting gravel) and diverts the 
stream current in such a way that pools and riffles are likely to develop. A 
good example of these effects was seen where a conifer tree had fallen into 
the river from a garden on the left bank (Photos 11, 12).



 

Photo 11  A fallen tree creates localised scour and deposition increasing depth variation and sorting of bed substrate 

 

Photo 12  Immediately downstream of Photo 11, well-sorted, clean gravel scoured by the fallen tree is deposited forming a 
natural point bar and riffle – excellent habitat for trout spawning and flow-loving invertebrates 

 



One of the striking observations of this visit to the Lagan (and a previous 
visit to Dromore & District AC waters in 2011) was the level of nutrient 
enrichment of the river.  This is manifested in the coating of the river bed in 
a brown film of diatoms.  Concerns over much-reduced fly hatches and the 
loss of water crowfoot (Ranunculus sp.) are also shared by IAC and Dromore 
DAC and are likely to be a result of nutrient enrichment and algal growth.  
Gary Houston quoted figures from a nutrient (phosphate) budget for the 
river of 30% originating from sewage effluent discharges and 70% from 
diffuse agricultural pollution. 

Turning over stones in a fast-flowing area revealed abundant blackfly larvae 
(Simulidae), moderate numbers of shrimp (Gammarus pulex) and small 
numbers of olive nymphs (Baetidae) and midge larvae (Chironomidae).  
These invertebrate taxa are moderately tolerant of organic enrichment and 
no groups sensitive to organic pollution were observed, also sugessting 
organic enrichment of the watercourse.  Monitoring river flies is an excellent 
way of checking water quality and the Riverfly Partnership 
(www.riverflies.org)  provide support and training for angling clubs to 
undertake this (IAC members are due to attend an RP event at Ballinderry). 

Addressing the problem of nutrient enrichment is not easy and requires a 
catchment-wide approach, beyond the boundaries of individual angling 
clubs.  The proposed Lagan Rivers Trust is a welcome development in this 
respect.  The Rivers Trust movement elsewhere in the UK has a very good 
track record of tackling diffuse pollution from agriculture through a variety of 
initiatives.  The Westcountry Rivers Trust (www.wrt.org.uk), Eden Rivers 
Trust (http://trust.edenriverstrust.org.uk) and Ballinderry River 
Enhancement Association could all provide advice and examples of this kind 
of work. 

Site 2 - Banoge Bridge 

This reach of river is located upstream of Banoge Bridge, the upstream limit 
of the 2006 foaming agent pollution.  The river here was impounded by a 
large weir up until January 2012 when the structure was breached by the 
river, lowering upstream water levels considerably.  This has exposed bare 
banks, fine sediment deposits and the tubers of water lilies indicating the 
slow-flowing, pond-like conditions that prevailed before the weir collapsed.
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Photo 13  Collapsed weir at Banoge Bridge.  There is still some impounding effect but this may lessen as more of the weir breaks 
down or is removed. 

 

Photo 14  Lowered water levels upstream 



 

Photo 15  In time, the river bed will re-grade and the exposed banks will vegetate.  The recently exposed water lily tubers can be 
seen in the foreground here. 

 

Although the river looks quite raw at present, the collapse of the weir is 
undoubtedly a good thing for the ecology and fishery of the river.  Over 
time, the bed of the upstream reach will re-grade as the accumulated 
sediment is gradually removed by natural river processes.  There is still a 
degree of difference in water levels across the structure and a substantial 
part of the weir remains intact; this may slow the re-naturalisation process 
by prolonging the impounding effect (especially during high water).  The 
options are either to wait and allow the structure to de-grade over time, or 
to remove more of the weir until a natural channel width is reached. 

Site 3 –Flax Mill, Blackskull Road 

IAC have installed around 60 spawning beds into a tributary stream in this 
location by installing low vortex weirs and back-filling with gravel.  The 
stream has also been fenced off, creating much improved conditions for 
trout spawning and juvenile recruitment.  There have been some problems 
over repair and maintenance of the fencing and determining who is 
responsible (IAC or land manager); ideally this should be clearly defined 
when the fencing project is undertaken (Photos 16, 17).  Eden Rivers Trust 
has instigated a policy of entering into a written contract with the land 
manager for the latter to maintain any fence erected by ERT for a reasonable 
period. 



On the main river here is a flax mill which has been converted into a private 
residence.  The mill weir is still in place upstream of the building, but the mill 
race has been deliberately breached close to the weir to prevent water 
flowing down to the mill.  The weir appears to be constructed of boulders 
with a concrete cap which also forms a ford for tractors to cross the river 
(Photos 18, 19). 

As at the Drumlin School site above, the weir impoundment has the same 
detrimental effects upon in-stream habitat and would be best removed.  
There appears to be no reason to retain the structure now the mill is disused 
and the mill race already de-watered.  Following weir removal, a tractor ford 
could easily be created at a shallow point in the river by lowering the banks.  
The same caveats to weir removal as stated above apply.  There is a small 
stream channel on the right bank here that appears to be fed by the head of 
water above the weir and this would be lost by weir removal; however, the 
gain in in-stream habitat in the main channel would offset this small loss. 

Downstream of the weir the in-stream habitat is good with a pool and riffle 
structure and gravel bed.  Water crowfoot has been introduced here by IAC 
and appears to have rooted successfully, although nutrient enrichment and 
algal growth continues to be evident.  Excessive rates of bank erosion are 
taking place at some points and the soft revetment and fencing techniques 
illustrated in Appendices 2 and 3 should work well in these locations (Photo 
20).



 

Photo 16  Fencing requiring repair 

 

Photo 17  Good riparian habitat elsewhere on the tributary 



 

Photo 18  Weir upstream of the flax mill 

 

Photo 19  View downstream towards the flax mill with the blocked, dry mill race on the left and the breach in the foreground 



 

Photo 20  A site suitable for soft revetment and fencing, alongside the flax mill

 

Downstream Sites 

Following the completion of the visit to IAC waters, further sites were 
inspected downstream on the Lagan at Maze, Lisburn and elsewhere.  The 
section of river around Maze is a low gradient glide which has obviously been 
the subject of land drainage engineering in the past and now lacks a natural 
pool-riffle structure.  The in-stream habitat here lacks variation and is 
generally poor (Photo 21). There are many mill and weir structures along the 
river and a pattern of impounded, slow-flowing, poor habitat sections 
upstream of weirs and faster-flowing, better habitat sections downstream 
(Photo 22).  In the latter sections there appear to be reasonable trout 
populations with fish observed rising. 

In addition to the detrimental effects on in-stream habitat the weirs are 
major obstacles to fish movement, including salmon and sea-trout which are 
known to run the river.  The salmon re-introduction project on the Lagan is 
very important in highlighting this issue and should be given full support.  In 
the longer-term, a prioritised programme of improving fish passage and 
river habitat needs to be implemented to achieve good ecological potential 
under the Water Framework Directive. 

There are three structures on the river that give particular cause for 
concern, namely the canal level gates at Hilden and Lambeg (near Lisburn) 



and Stranmillis (Belfast).  The gates impound water upstream to maintain 
depths for the former navigation, but can be raised to allow flood waters to 
pass.  Hilden and Lambeg also have overspill weirs from the former canal 
channel downstream from the level gates.  Denil fish passes are located 
alongside the structures, but these are not well-situated, the entrance to the 
fish passes being located too far away from the main attractant flow over 
the weir (Photos 23 – 26).  Also the proportion of flow over level gates and 
the overspill weirs is likely to influence the route taken by migrating fish 
under different flow conditions; fish passage improvements may be required 
at both level gates and overspill weirs.  Migrating salmon and sea trout 
delayed by weir structures and inefficient fish passes are subject to 
increased predation pressure (for example from seals and otters) and also 
lose body condition making it less likely they will reach headwaters and 
spawn successfully. 

A major issue facing the Lagan is the re-development of the Lagan Canal.  
Details of the project can be found on the Lagan Canal Trust website 
(www.lagancanaltrust.com) and the concerns of fishery and conservation 
interests on the IAC website (www.iveaghac.com/12.html).  The aim of the 
project is to connect Belfast Lough to Lough Neagh for navigation; this 
involves re-opening sections of canal abandoned in the 1950s, but some of 
these have been filled-in and are now the route of the M1 motorway.  To get 
around these in-filled sections, apparently it has been suggested that the 
river course itself is used as the navigation and is engineered accordingly.  It 
is difficult to see how any such plan could be compatible with the Water 
Framework Directive to restore the river to good ecological potential.  Fish 
Legal are acting on behalf of IAC in this matter. 

On the lower river, where the course of the old canal is still in existence, the 
retention and renovation of impoundments (weirs and locks) would be 
required to make viable the restoration of the navigation.  This is 
undesirable, not only from the perspective of restoring migratory fish 
populations, but for the wider ecology of the river.  The interpretation of the 
terms heavily modified waterbody and good ecological potential by the 
bodies responsible for implementing the Water Framework Directive in 
Northern Ireland are crucial in this respect. 
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Photo 21  The Lagan near Maze – uniform, engineered channel. 

 

Photo 22  Short sections of good habitat are present below weirs on the lower river, but at the expense of long sections of 
impounded, poor habitat upstream. 



 

Photo 23  Lambeg canal level gate.  Fish pass entrance (indicated by arrow) is too far away from attractant flow of the weir. 
Photo: Gary Houston 

 

Photo 24  Lambeg canal level gate (1), fish pass (2) and overspill weir (3). Photo Google images. 
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Photo 25  Hilden canal level gate, with fish pass entrance (arrow) located too far away from the main weir. Photo: Gary Houston. 

 

Photo 26  Lambeg canal level gate (1), fish pass (2) and overspill weir (3). Photo: Google images 
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Photo 27  Stranmillis weir with gates raised in flood conditions. 

 

Photo 28  Stranmillis weir, Belfast.  Photo: Googleimages. 

 



Although the retention of impounding structures severely limits the 
opportunity for restoration of the ecology of the river, modification of such 
structures as part of a large engineering project presents opportunities to 
greatly improve fish passage.  There are many examples from continental 
Europe where weirs have been replaced with low-gradient structures capable 
of passing fish (Photo 29 and see http://act.americanrivers.org/site/DocServer/Nature-

LikeFishwaysHandbook.pdf?docID=202) .  In other circumstances, canoe slalom 
courses built around impoundments have provided greatly improved fish 
migration routes.  The key to success in these cases has been building a 
structure that takes the majority (if not all) the river flow, yet is passable to 
fish, rather than constructing a small, low capacity fish pass as an 
afterthought to a traditional weir.

 

 

Photo 29  Navigation lock and low gradient, nature-like channel (left), replacing a traditional weir and providing excellent 
opportunities for fish migration.  River Guden, Silkeborg, Denmark. 
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Photo 30  Canoe slalom course, National Water Sports Centre, Holme Pierrepont, Nottingham.  Constructed alongside Holme 
sluices on the River Trent, utilising the head difference across the impoundment and taking the majority of low to medium flows.  

Upstream movements of adult salmon have increased since the slalom construction in 1989. 

 

4.0 Recommendations 

• Concentrate on the improvement of the riparian zone of the river using 
soft revetment techniques, fencing and tree planting.  This should 
improve survival rates for juvenile trout (Appendix 1). 

• Pursue the removal of weirs wherever possible.  The collapse of the 
weir at Banoge Bridge provides a good site to use as an example of 
the desired results. 

• Tackle the wider issues affecting the catchment (e.g. diffuse pollution, 
canal redevelopment, Rivers Agency policy on LWD removal) through 
the newly formed Lagan Rivers Trust.  Seek help and advice from 
existing rivers trusts with experience in these areas. 

• Retain woody debris within the river channel wherever possible. 

• Undertake invertebrate monitoring as part of the Riverfly Partnership 
Anglers’ Monitoring initiative (www.riverflies.org).  

Please note, it is a legal requirement that all the works to the river require 
Rivers Agency consent prior to undertaking any works. 

http://www.riverflies.org/�


5.0 Making it Happen 

The WTT can provide further assistance to help implement the above 
recommendations.  This includes help in preparing a project proposal with 
more detailed information on design, costs and information required for 
obtaining consents to carry out the works.  If required, a practical visit can 
be arranged to demonstrate habitat improvement techniques.  Demand for 
these services is currently high but WTT is able to provide further advice and 
information as required.  The WTT may also be able to help with fundraising 
for habitat improvement projects via an Advisory Visit bursary or the Rods 
for Conservation scheme.  Please contact projects@wildtrout.org for more 
information. Further advice on fund-raising can be found at 
http://www.wildtrout.org/content/project-funding.  

 

6.0 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. 

mailto:projects@wildtrout.org�
http://www.wildtrout.org/content/project-funding�


Appendix 1 

Habitat bottlenecks and trout survival rates 

 

Figure A1 Bottlenecks can occur because of lack of habitat for a particular stage in the trout life cycle. 

The relationship between the stages of a fish life cycle and the available habitats is an 
important concept. Absence or lack of access to a necessary habitat has a profound 
influence on fish abundance. Examples include if fish are unable to pass a weir to reach 
spawning habitat in headwater streams, or if a river is over-wide and shallow, lacking 
pool habitat to hold adult fish. 

A common and often overlooked bottleneck is that which occurs at the juvenile lifestage 
(from newly hatched fry through to parr over one year old).  Even in good habitat, only 
about 5% of young fish survive their first year of life (Figure A2). Once fish have 
survived that crucial first winter, annual survival rates improve to around 30 – 50%. 

If juvenile habitat is lacking, the survival rate can be much lower than 5% meaning that 
even if natural spawning conditions are good, or large numbers of fry are stocked from 
native broodstock stripping*, only a tiny fraction will make it to adulthood and a 



catchable size.  Improving juvenile habitat can therefore be a very cost-effective way of 
boosting wild trout numbers. 

*A logical response to this would be to stock older trout (e.g fingerling stage or older). Unfortunately, fish 
raised from wild broodstock do not thrive in captivity and those that do survive tend to have a much lower 
survival rate once released than equivalent river-born fish. The traits for survival in the hatchery do not 
appear to be the same as those which promote survival in the wild. 

 

 

Figure A2  Typical survival rates for trout between different life stages 

 

Further information on this topic can be found in articles on the WTT website at  
http://www.wildtrout.org/content/wtt-articles :  

• http://www.wildtrout.org/sites/default/files/library/TJ%20Looking%20after%20youngsters18-
19%20SALMO%2011.pdf  

• http://www.wildtrout.org/sites/default/files/library/AT%20Native%20broodstock%20SALMO%2011.pdf  

• http://www.wildtrout.org/sites/default/files/library/good%20place%20to%20grow%20up%20comp.pdf  

Eggs 
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Appendix 2 

River-side fencing – guidance (courtesy of Will Cleasby, Eden Rivers Trust).  See also 
WTT Upland Rivers Habitat Manual (www.wildtrout.org Library) 

 

 
 
 
 Flood Water 
 River 
 
 River side fence . 
 running alongside 
 river should 
 sustain minimal 
 damage during 
 flood 
 

 
 
 
 

 Field Fence 
 
 
 
 
 
 
 
 Putting water break points at these locations 
 And also at the middle of the fence would minimise 
 Flood damage to fences 
 
 
 
 
 
 
 
 
  
 
 
 Field Fence 
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Details for setting up water break points to separate one fence into two 
 
 
 
 
 Strainer 1                  intermediate       Strainer 2 
 
 Rails 
 
 
 
Fence  Fence 
    A B 1.2 m 
 
 
 
 
 
 
 
 
 
 1100mm 
 
 
 
 
 1000 mm 
 
 
 
 
 
 
Water Break Point: 

• Straining posts 1 and 2 set at approx 1m apart 
• Intermediate post set 200mm of strainer 2 
• Rails are nailed to strainer 1 and intermediate post 
• Rails sit flush to strainer 2 but not attached to it 

 
Example: 
 
 
 
 
 
 
 
 Flooding follows lines, red section of  
 Fence is separated by break points. 
 Red section should be the only one  
 To replace after flooding  

 

 



 

 

75mm 

1.2m 

1100mm 

1170mm 

Diagram 1 
 
Approximate details for the setting up of the strainer 

375mm
 

800mm 

180m
 

 

 

 

 

  High tensile wire (diagram 1) 
• Shall not be less than 1.06m high from ground to top wire.  
• Wire shall be galvanised (BS4102), 3.15 mm diameter. 
• Straining Posts shall be 180mm minimum top diameter x 2.4m’s to be 

driven into the ground.  
• Strainers to be set at centres not exceeding 50m’s. 
• Turning posts shall be 155mm top diameter x 2.1m’s. May be pointed and 

driven to 900mm into the ground. 
• Struts shall be 120mm dia x 2.1m long and notched into the straining post 

at an angle no greater than 45 degrees. Allow two struts for strainer/turner 
where angle is less than 135 or one bisecting the angle where the internal 
angle is greater than 135. 

• Intermediate post shall be 75 - 100mm dia x 1700mm to be driven to 
450mm. To be set at no more than 3 m intervals. 

• Galvanised steel radisseurs to be used to tighten strands. 
 

1.08m 

200mm 

600mm 3m’s 

230mm 

180mm 

150mm 

130mm 

100mm 

75mm 

Diagram 1 
 
HIGH TENSILE. 
 
6 STRAND HIGH TENSILE 
1 STRAND BARBED WIRE 



Appendix 3  Examples of habitat improvement techniques mentioned in the 
report. 

 

• Examples of fencing projects – before and after 

 

River Eden, Crackenthorpe, November 1998 

 

River Eden, Crackenthorpe, July 2002 

 

River Eden, Barrowmoor, October 1999 

 

River Eden, Barrowmoor, August 2000 

Pictures courtesy of Eden Rivers Trust 



• Introducing low cover by laying willows 

 

 

Partial cutting and laying of willow (like hedge laying) is a quick way of creating low cover which is firmly fixed to the 
bank.  The willow should root along its length. 

 



• Coppicing trees 

 

 

Coppicing trees produces bushy re-growth which creates excellent low cover over the water (if protected from grazing) 
but doing it all in one go like this produces a uniform size of trees.  Better to adopt a rotational coppice to increase 

variety.  The lower picture represents 4 years re-growth (River Dane, Cheshire/Staffs.) 



• Strategic tree planting 

Stylised diagram of fencing and tree planting to increase the resistance of banks to erosion in the areas on the outside of 
and downstream of meanders.  Soft revetment to allow time for trees to establish. 

 

 

 



• Soft revetment.  This technique is not only suitable for reducing 
excessive erosion rates but provides superb juvenile salmonid habitat. 

 

Afon Dulas (before) 



 

Afon Dulas (after).  A Wye & Usk Foundation project. (Photos courtesy of Simon Evans) 

 

Conifer top revetment against an eroding bank on the River Manifold, Staffs.  Note wide fenced adjacent 
margin which has also been planted with willow slips. 


