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Introduction 

This report is the output of a Wild Trout Trust visit undertaken on approximately 

3km the River Arrow at Pembridge, near Leominster, Herefordshire  between 

national grid reference (NGR) SO 33344 58722 and SO 39638 58753. A walk-over 

of the site was requested by Mr Tony Norman, who is a riparian land owner and 

farmer. Anglers and friends of the Norman family, Chris and Billie Anstey, also 

accompanied the visit. The visit was primarily focussed on assessing habitat for 

wild trout (Salmo trutta) and biodiversity in general. 

Comments in this report are based on observations on the day of the site visit and 

discussions with Mr Norman, Mr and Mrs Anstey and Simon Evans of the Wye and 

Usk Foundation (WUF). Throughout the report, normal convention is followed with 

respect to bank identification i.e. banks are designated Left Bank (LB) or Right 

Bank (RB) whilst looking downstream.  

 

 
Figure 1: Map showing the location of the water visited 
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Catchment and Fishery Overview 

The River Arrow rises out of a mudstone and sandstone geology on the eastern 

slopes of Gwaunceste Hill in Powys, Wales approximately 500 metres (1640 feet) 

above sea level. The river drains south-eastwards to Newchurch and then north-

eastwards through Milton, being joined by Gladestry Brook near Bredward and 

Gilwern Brook at Kington. From here the Arrow flows eastwards to Pembridge and 

on to Monkland gaining additional flow from a number of small tributaries including 

Curl Brook, Stretford Brook, Honeylake Brook and the Little Arrow before joining 

the River Lugg south of Leominster. The Lugg joins the River Wye downstream of 

Hereford which itself drains into the Severn Estuary at Chepstow. 

The predominantly mudstone geology of the catchment was formed by ancient 

river systems depositing sand, gravel and alluvial silts during the Silurian period 

approximately 415 million years ago. As a result the river as it is today tends to 

cut a deeply incised channel down through fine friable soils to the natural gravel 

seam that forms its bed.  

The friable soil of the catchment can make the banks of the Arrow particularly 

vulnerable to excessive erosion if not managed appropriately. Erosion is a key part 

of natural river morphology, helping to maintain a diverse range of flow, depth 

and width conditions, which ultimately supports good habitat diversity. Excessive 

erosion can however lead to increased inputs of fine sediment which can smother 

the bed and cause over-widening and uniformity of the channel. 

The relatively steep gradient of the river makes it prone to high-energy spate 

flows during wet weather. The steep gradient also provides the Arrow with a long 

‘trout zone’. This is the part of a river where flows are sufficiently fast for rheophilic 

(flow-loving) species such as trout and salmon (Salmo salar) and is frequently too 

fast for many other more limnophilic (slack water-loving) fish species.  

The Rivers Lugg and Arrow are reported to support populations of trout, Atlantic 

salmon, grayling (Thymallus thymallus), dace (Leuciscus leuciscus) and eel 

(Anguilla anguilla), with chub (Squalius cephalus), barbel (Barbus barbus), roach 

(Rutilus rutilus), perch (Perca fluviatilis) and pike (Esox lucius) in the lower 

reaches.  
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Like many rivers in England and Wales, the Arrow suffered a sharp decline in 

salmon in the 1980s and 90s. Since then, a series of fish passage and habitat 

improvements undertaken by the Wye and Usk Foundation in partnership with the 

Lugg and Arrow Fisheries Association have resulted in reportedly improved runs 

of salmon and sea trout. According to WUF, trout recruitment has recovered well 

in the headwaters of the Arrow but unfortunately this has not resulted in as great 

an improvement in adult trout numbers in the middle Arrow.  

A Kaplan turbine micro-hydropower plant installed on a weir at Turners Mill in 

Kington is reportedly a key factor in the disparity between good recruitment in the 

headwaters and the under-performing adult population downstream (Simon Evans 

Pers. Comm). The rate of fish mortality associated with the turbine will depend on 

its design and the particular flow dynamics of the site. However, some Kaplan 

turbines can be particularly dangerous for fish and if the turbine is killing or 

injuring a significant proportion of parr dropping downstream, it will be a 

significant limitation to the recovery of the Arrow’s salmonid populations. 

Another key factor that is thought to be limiting the recovery of the resident trout 

population is poor connectivity between the Rive Arrow and many of its first and 

second order tributaries. Culverts in particular are reported to be a problem for 

fish passage on many of the smaller streams that could otherwise have good 

potential as spawning and nursery habitats. WUF continues to work to address 

this issue and has successfully removed a number of culverts. However, habitat 

connectivity remains a significant problem within the Arrow catchment. 

The River Arrow is designated as being of ’Moderate Ecological Status’ under the 

European Water Framework Directive (WFD). Under this classification system, 

certain attributes of the river ecosystem are assessed and given a quality status 

of either high, good, moderate, poor or bad. Any status lower than ‘good’ is 

considered to be failing WFD targets. In the Arrow, the moderate status is driven 

by the less-than-ideal fish populations recorded (see Table 1). 
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Table 1: WFD information for the River Arrow at Pembridge 

Site details 

Waterbody Name R Arrow - conf Gilwern Bk to conf R Lugg 

Waterbody ID GB109055041840 

Management Catchment Wye 

River Basin District Severn 

Current Ecological Quality Moderate Status 

Biological Quality: 

A characteristic or property of a biological element that is specifically listed in Annex V of the Water 
Framework Directive for the definition of the ecological status of a water body (for example composition of 
invertebrates; abundance of angiosperms; age structure of fish).  

OVERALL BIOLOGICAL QUALITY  Moderate  

Fish  Moderate  

Macro-invertebrates  High  

General Physico Chemical Quality: 

OVERALL PHYSICO CHEMICAL QUALITY  Good  

Ammonia  High  

Dissolved Oxygen  High  

pH  High  

Phosphate  Good  

Hydro Morphological Quality: 

OVERALL HYDRO MORPHOLOGICAL QUALITY  Not High  

Hydrology  Not High  

Morphology  Good  

Specific Pollutants Quality: 

OVERALL SPECIFIC POLLUTANTS QUALITY  High  

Ammonia  High  

Copper  High  

Zinc  High  

Note: Anything classified as less than ‘good’ is failing quality targets
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Habitat Assessment 

For the purposes of this report the water visited will be described from the 

upstream to the downstream extent visited. 

The upstream-most reach was at Hunton Bridge, NGR SO 33344 58722. The river 

here is densely lined with alders (Alnus glutinosa) of approximately equal diameter 

and height. Whilst these alders are presently providing valuable shade and 

important woody habitat features when trees or limbs fall into the river, some 

occasional coppicing to allow new low growth would be beneficial. New sapling 

growth provides low-lying cover which can afford fish a degree of protection from 

predators. New growth also ensures that as mature trees die or fall, younger trees 

are present to take their place. A greater range of canopy heights and densities 

also provides a better range of light conditions, helping to improve the diversity 

of aquatic and marginal flora. 

http://www.wildtrout.org/content/how-videos#tree 

 
Figure 2: Abundant tree cover has its benefits but occasional coppicing works could be beneficial 

The river at Hunton Bridge appeared to have a good diversity of depth and flow 

conditions, hinting at a varied bed below. A small island immediately upstream of 

the bridge suggests that channel morphology here is active. A varied bed 

topography is important for territorial species such as trout. The greater the 

number and diversity of small pockets of deeper water, the greater the number of 

http://www.wildtrout.org/content/how-videos#tree
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small micro-territories a trout can comfortably inhabit without feeling threatened 

by its neighbours. These micro-territories can also be in the form of submerged 

structures such as fallen trees and tree limbs which provides excellent protection 

from predators such as piscivorous birds and can be a valuable shelter within 

which to rest up during high-energy spate flow conditions. 

The abundance of alders at Hunton Bridge could give rise to the opportunity to 

introduce some woody habitat in the form of tree ‘kickers’. This technique is 

explored further in the Recommendations section. 

Approximately 1.7km (1.05 miles) downstream at Forge Farm a ford and 

footbridge at SO 34452 59313 allowed access to the river. Here, as with upstream, 

flow diversity was good and an excellent example of a fallen tree limb acting as a 

natural flow kicker was observed. Flow around the limb was accelerated and locally 

increasing scour on the bed, helping to create a deep ‘run’ of fast-flowing water. 

Immediately in the lee of the limb, flow was slackened, presenting the type of 

sheltered resting habitat mentioned above. Any point in the river where a fast run 

is situated adjacent to slackened water is a potentially valuable feeding lie for fish. 

Trout will often hold up in the slackened flow and conserve energy whilst darting 

in and out of the faster flow to snap up passing prey items such as drifting 

invertebrates. This behaviour delivers the maximum calorific reward for the 

minimum amount of physical exertion. 

 
Figure 3: A fallen tree limb (centre of image) provides great trout habitat 
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At The Leen, Pembridge, a weir is situated at the top of the reach at SO 37746 

59225 (Figure 4). Although a baulk easement has been added to the weir to 

improve fish passage, the turbulence of the water flowing along the baulk 

appeared to be creating a large volume of entrained air (white water), potentially 

creating a relatively hostile environment for fish. Even if fish are able to overcome 

the entrained air, passing upstream is likely to require a sustained burst of 

exertion that only large salmonids such as salmon (Salmo salar), sea trout and 

some large adult trout can achieve. Despite not being an ideal scenario, it should 

be noted that under higher flows when the head loss (the difference between water 

levels) over the weir is reduced, or at lower flows when the baulk may create less 

turbulence, the efficiency of the easement is likely to improve. It is certainly better 

than an unaltered weir. 

 
Figure 4: The weir at the top of the Leen Farm reach is an obstacle to fish passage 

The river immediately upstream of the weir was not inspected but it is assumed 

that the impounding effect of the weir reduces flow and habitat diversity for a 

significant distance upstream as well as interrupting sediment transport and 

impacting channel morphology downstream. Ideally, the long-term goal should be 

to completely remove the weir or lower a significant portion of the structure to 

bed level. 

For approximately 200 metres (218 yards) downstream the river is relatively 

uniform and could benefit from some additional in-channel structure in the form 
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of hinged and/or felled and cabled trees (see Recommendations section). 

However, after this reach the river presents an abundance of in-channel habitat 

features and morphological processes are visibly active. This is mostly owing to 

the commendably progressive river management being practiced by Mr Norman 

and his family. In-channel woody debris is left in situ where possible (Figure 5) 

and the banks have been afforded a very wide (>10m in places) fenced buffer 

from the adjacent fields, allowing the river the space to meander naturally. This 

has resulted in a good abundance of marginal plants and willow saplings which 

are helping to abate the rate of erosion and maintain a more stable planform 

(Figure 6). The abundant and diverse margins also provide excellent cover for 

juvenile trout as well as habitat and food for a broad range of both freshwater and 

terrestrial invertebrates.  

 
Figure 5: Fallen woody material has been left in the channel, creating cover and diversifying flow conditions 

A good abundance and diversity of invertebrates is essential for the overall health 

of the river ecosystem. As different freshwater invertebrate species have different 

life cycles, with insects often hatching from larval to adult (fly) life-stages at 

different times of the year from each other, the more species that are present the 

greater the availability of prey for trout throughout the year. Many terrestrial 

invertebrates such as beetles will also end up accidently falling into the river and 

this steady supply of additional prey dropping from bankside plants and trees is a 

valuable supplement to the diet of trout (and other fish species).  
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Figure 6: Affording the river space to meander has allowed marginal plants and bankside willows to establish, helping to 
stabilise the rate of erosion and providing excellent 'shaggy' marginal habitat 

In-stream woody debris is also important for freshwater invertebrates. A whole 

community of invertebrates graze on algae or bacteria growing on the wood whilst 

other invertebrates with mandibles (cutting mouth-parts) actually feed on 

decaying wood itself. Perhaps most importantly, woody debris, especially coarse 

debris such as branches, trap floating and submerged leaf litter. In-stream 

macrophytes such as water crowfoot (Ranunculus spp.) cannot always establish 

as readily in spate-prone rivers compared to lowland streams. Instead, for many 

upland, high gradient rivers, the primary source of energy into the food web is in 

the form of leaf litter. Anywhere where leaf litter can be trapped for a period of 

time is a site where invertebrates can feed upon it, moving the energy in the 

leaves up the food chain to the fish and ultimately the birds and mammals that 

prey upon them. 

Moving downstream through The Leen reach, at SO 38081 58927, a section of 

shallow glide was observed that could be a potential salmonid spawning site 

(Figure 7). Unfortunately, colouration of the water on the day of the visit 

prevented an inspection of the bed. It is, however, likely that the site will be 

suitable for salmon and sea trout, and possibly for resident brown trout. Brown 

trout require well-sorted (graded by size and free from fine sediment) gravels 

approximately 10-40mm in diameter in which to cut their redds (nests) and 

spawn. Salmon, being generally larger and more powerful are able to cut redds in 
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coarser bed material such as larger cobbles. The spawning requirements of each 

species is therefore different. Salmon will often spawn mid-channel in areas of 

higher flow whilst trout will prefer to run up into smaller tributaries to spawn. 

Where trout do spawn in the main channel, they often prefer to cut their redds at 

the tail of a pool just as the bed rises up into a shallow glide. This ensures that 

there is a good flow of well-oxygenated water passing through the gravel. If the 

site identified is a potential spawning site, there are some habitat enhancement 

options available that may help to encourage spawning and/or improve the 

survival rate of salmonid eggs, alevins (newly hatched fish) and fry. 

 
Figure 7: Potential salmonid spawning sites on a shallow glide at The Leen Farm reach 

Observing sites similar to this during the salmonid spawning season November-

March and looking out for redds will help identify areas that could benefit from 

additional habitat enhancement. Redds will appear as patches of newly disturbed, 

pale gravel immediately downstream of a shallow depression. Trout redds can be 

relatively small, perhaps 300-500mm (1-1.5 feet) in diameter, whilst salmon and 

sea trout redds can be very large (often 1-2m; 3-6 feet) and easily identified. 

There are a number of methods to improve the suitability and performance of a 

potential spawning site. Perhaps the most important is the quality of the riverbed. 

For gravel spawning fish, especially salmonids, the interstices between grains of 

gravel are extremely important. Firstly, the interstices must be numerous and 

broad enough for eggs to drop into them and remain in place. Secondly there must 
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be sufficient oxygenated water flowing over the eggs to keep them alive during 

the incubation period. Thirdly, once hatched, salmonids remain in the gravel as 

‘alevins’ living on their remaining yolk supply. Not only do alevins also require a 

continuous supply of oxygenated water, they must also be able to easily exit the 

gravel when they emerge as fry. 

 
Figure 8: An illustration showing the importance of clear gaps between gravel grains for maintaining a supply of oxygen 
to trout eggs 

In-channel structures such as fallen tree limbs help to deflect flow downwards to 

scour the bed. This lifts the bed material allowing it to be transported a short 

distance downstream. The larger, heavier grains, such as large cobbles, settle out 

first whilst the smallest particles are carried the furthest. This action naturally 

sorts the gravel helping to wash away fine sediment and also to provide a size-

graded bed that will provide better spawning opportunities for a wider range of 

different sized fish. For example, young adult trout are less likely to be able to cut 

a redd in a section of bed consisting of large coarse cobbles compared to a large 

adult salmon (Salmo salar) or sea trout. A well-sorted bed should therefore help 

to maximise the spawning opportunities for a rivers resident and migratory 

salmonid population. Carefully introducing fixed woody features to produce this 

kind of sorting scour can significantly improve the quality of a spawning site. 
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Figure 9: An illustration of how fallen large woody debris (LWD) can help naturally sort the river bed 

Another important factor in attracting trout to spawn at a particular location is the 

availability of nearby cover. Spawning is a time consuming and sometimes noisy 

business which can make salmonids vulnerable to predation. Trout are more likely 

to build a redd and spawn if there is somewhere nearby they can bolt to safety if 

they feel threatened.  

Once spawning has occurred, the survival rate of trout eggs is relatively low. The 

chances of fish hatching from those eggs and surviving their first year is even 

lower (around 5% or less, varying from river to river). Introducing additional cover 

into the margins of a glide or riffle for a short distance immediately downstream 

of a spawning site can significantly improve this survival rate. From the moment 

they emerge from the gravel, trout fry are territorial and will actively seek to 

distance themselves from one another. They are also at this point prey for almost 

everything in the river (including adult trout). Complex marginal cover will provide 

a good refuge from predators as well as allowing a greater density of fry to occupy 

a section of river without feeling threatened by each other. 

Throughout the Leen Farm reach a good abundance of quality adult trout habitat 

was observed: a number of feeding lies in the form of undercut tree stumps and 

root wads, and areas of low-lying cover alongside runs of fast-flowing water 

(Figure 10). A number of deep pools were observed which should also provide 

good lies for adult trout. 
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Figure 10: One example of the many excellent feeding lies observed throughout the Leen Farm reach 

About half-way through the Leen Farm reach at SO 38168 58951 an old steel and 

concrete blockwork revetment protects the bank (and footings of a farm bridge) 

from erosion (Figure 11). Whilst the revetment appears to be standing the test of 

time and is arguably performing an important task, hard-engineered revetments 

often protect the bank behind them at the expense of the bank at the edges of 

the revetment, or sometimes a section of bank downstream. A good alternative 

to hard revetments is to plant live willow into the bank. If undertaken during the 

winter (or early spring) when the willow is dormant, and driven down into the 

bank so that around two-thirds of the willow is underground and the very bottom 

is at, or below summer water level, each stem should sprout in the spring and put 

out roots and branches. Willow roots form a dense mat that gets denser and 

stronger with time. These also act to absorb energy and slow flows as opposed to 

simply deflecting the energy downstream as hard-engineered revetments do. Live 

willow revetments also have the advantage of being very cost-effective, often free 

to install. Whips (long sticks) can simply be cut from other bankside willows and 

driven into the bank by hand. Ideally, low-growing species such as goat willow 

(Salix caprea) should be used as these will require less frequent maintenance and 

also will provide good low cover for trout.  
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Figure 11: A hard engineered revetment is protecting the bank but does so by deflecting erosional forces downstream 
instead of absorbing them. 

The revetment, being harder than the bed, is also most-likely deflecting erosive 

forces down to scour out a deep pool along its length. Material scoured out from 

this pool is most-likely what has caused the development of an in-stream island 

on the downstream side of the bridge. This deflection of energy is probably 

simultaneously exacerbating erosion downstream. 

 
Figure 12: Material scoured from below the revetment is deposited immediately downstream of the bridge. 
Simultaneously, deflected erosive forces may be exacerbating erosion downstream 
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Whilst the hard revetment is not necessarily doing any harm in terms of habitat, 

it serves to illustrate how such structures can have unexpected and sometimes 

undesirable consequences. 

The next bend downstream is a stark contrast to the hard revetment. Bankside 

willows had been felled along the bank and left in place. This will not only prolong 

the life of the willows (and the period of time they will protect the bank) and 

encourage new growth, but the trailing branches will also help to locally slow flows 

and provide some good marginal cover habitat. 

 
Figure 13: Pollarded willows on the next bank help to hold the bank together and absorb erosive forces 

If the opportunity arises, the felled limbs and branches could be secured along the 

toe of the bank to provide further bank protection and marginal habitat. 

A couple more bends downstream and the river flows alongside grazing land that 

is unfenced (or was possibly fenced too close to the top of bank). When grass is 

intensively grazed, it is forced to divert energy stored in the roots to continuously 

growing new blades (leaves). This results in a shrinking of the roots and limits 

new growth of rhizomes and stolons (roots which creep outwards to prodruce new 

plants). The reduced length and abundance of roots result in a reduction in bank 

stability. In addition, intensive grazing also prevents other plant species from 

establishing, reducing bank-side biodiversity. 
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Along with the reduced bank stability and biodiversity, bankside grazing also 

inhibits the growth of new sapling trees. This means that as bankside trees 

mature, fall into the river, or die, the next generation of trees is not present to 

replace them. This can result in a lack of shade over the channel, potentially 

putting the river at risk from elevated temperature spikes. Spikes in temperature 

during periods of hot weather can reduce the concentration of biologically avilable 

dissolved oxygen and put temperature sensitive species such as trout and mayfly 

(order Ephemeroptera) at risk. 

 
Figure 14: Intensive grazing up to the top of the bank has stunted root growth and made the bank more vulnerable to 
erosion 

Another factor affecting both biodiversity and the rate of erosion is the presence 

of Himalayan balsam (Impatiens glandulifera). Himalayan balsam is an alien 

invasive plant species that can quickly out-compete other native riverside plants. 

The species is very shallow rooted and dies back during the winter, thereby leaving 

banks barren of vegetation and vulnerable to excessive erosion. Each plant can 

produce up to 800 seeds which are dispersed as the ripe seed pods catapult them 

up to 7m in any direction. The seeds also float and can remain viable for two years 

before germinating. Methods of control for HB are discussed in the 

Recommendations section. 

Whilst erosion is often seen as a problem, it is a completely natural process and a 

function of normal channel morphology. In a completely natural system erosion 

should occur at a relatively stable rate. However, a number of factors can 
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contribute to the rate of erosion, sometimes to the detriment of river habitat. 

Interruptions of natural sediment transport (such as weirs) or an increase in 

sediment input from certain land management practices can tip the balance, 

forcing the channel to adjust to the changed bed load. Similarly, changes in 

catchment hydrology that might alter the frequency and/or magnitude of spate 

flows could have a similar effect. In most cases however, the key factor in the rate 

of bank erosion is the management of the land immediately adjacent to the river. 

In many situations, erosion can be abated by a soft-engineered (brash or live 

willow) revetment. However, such structures are only addressing a symptom and 

not the cause of excessive erosion. Neither hard- nor soft-engineered revetments 

are 100% successful in all cases and the success of particular erosion 

repair/protection works often depends on selecting the correct design for a 

particular scenario.  

At SO 38319 58884 the LB has become severely eroded despite previous live 

willow bank protection works. In this particular circumstance the top of the bank 

has continued to be heavily grazed and it appears that flows have been forced 

around the back of the willow protection works, eroding the still vulnerable bank 

(Figure 15).  

 
Figure 15: Bank erosion has continued despite an attempt to protect the bank with live willow 

A design for a possible future bank protection project is outlined in the 

Recommendations section. 
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From the eroded bank downstream, the river is impounded by a large weir at SO 

38325 58650. Whilst the head loss over this structure is significant, bed material 

trapped upstream of the structure has raised the bed over time, partially 

mitigating the effect of the impoundment on upstream habitat conditions. A Pool 

and Traverse style fish pass has been installed on the weir (left of image Figure 

16) to ease fish passage but as with the weir upstream, flow through this structure 

is turbulent with a large volume of entrained air.  

 
Figure 16: The weir at SO 38325 58650 has a significant head loss. Fish passage has been improved but remains less than 
ideal for small salmonids and smaller fish species 

The weir appears to have been originally built to power a large mill nearby. An 

undershot sluice controls flow through a small carrier channel which bisects 

adjacent farmland and re-joins the Arrow a short distance downstream (Figure 

17). During high flows this carrier probably holds a sufficient enough head of water 

that fish  could use it to bypass the weir. However, a ford across the stream (Figure 

18) and another derelict sluice structure (Figure 19) are obstacles to fish passage 

and there may not be sufficient flow speeds to create enough of an ‘attraction 

flow’ to encourage fish to run up the carrier instead of the main channel. 

Nonetheless the carrier presents a significant opportunity to further improve fish 

passage, possibly allowing a wider range of fish species and sizes to pass upstream 
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under a wider range of flow conditions than is presently afforded by the existing 

fish pass. 

 
Figure 17: Satellite imagery (Google Earth) showing the location of the small carrier. This stream may present an 
opportunity to improve fish passage into the Leen Farm reach 

 
Figure 18: A ford across the stream may need to be replaced with a clear-span bridge or box culvert if the stream were to 
be made into a bypass channel 
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Figure 19: A sluice approximately half way along the carrier would also need to be opened or removed in order to facilitate 
fish passage 

In addition to being useable for a wider range of species and life stages, one of 

the benefits of a small bypass carrier channel as opposed to a technical fish pass 

is that the length of the carrier could be enhanced to provide an excellent spawning 

and nursery habitat for gravel spawning fish such as trout. As trout in spate rivers 

often prefer to run up into smaller streams to spawn anyway, such a channel is 

likely to be explored by trout for this very purpose. By introducing some carefully 

positioned gravel and fixed woody debris habitat features, the channel could 

become a valuable habitat in itself, as well as helping to better connect upstream 

and downstream habitats.  

Although a bypass carrier would be beneficial, the main river downstream of the 

weir is actually in good condition and provides a variety of valuable habitat 

features. Roots from bankside alders pinch the channel in places and introduce 

additional sinuosity to the already meandering path of the river. As with upstream, 

a good diversity of flow speed and direction was observed and occasional deep 

pools hinted at some very good lies for adult trout. At SO 38475 58549, about half 

way between the weir and the mill, a patch of bank erosion had exposed a rich 

gravel seam (Figure 20). Bank erosion is the key process by which new gravel 

enters a river and in this situation it may be best to allow the bank to erode 

naturally (albeit perhaps with a fenced buffer a few metres back from the top of 

the bank). The gravel exposed by the erosion will help replace gravel that is 
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transported downstream and may otherwise not be sufficiently replenished by 

sediments trapped above the weir.  

 
Figure 20: bank erosion has exposed a natural gravel seam. This will gradually introduce additional gravel into the river 

A short distance upstream of the mill, erosion around a number of bankside trees 

has put them at risk of collapsing into the river. At present the undercut roots of 

these trees provides excellent cover for trout. However, should these trees 

collapse it is quite likely that they will tear the root ball from the bank and, being 

of sufficient size to block the channel, the residents of the mill are likely to want 

to remove the fallen trees completely. Pollarding these trees will help to increase 

their lifespan and retain valuable habitat. Brushwood arising from the tree works 

could also be used to patch up the eroded bays, further prolonging the life of the 

trees (Figure 21). 

Downstream of the mill, the Arrow flows alongside a small plot of public green-

space where local people can access and enjoy the river. This is where Curl Brook 

joins with the Arrow. Curl Brook was not inspected during the visit but the 

Environment Agency has designated the entire waterbody as being in ‘Good 

Ecological Status’ under the WFD. However, sedimentation of spawning gravels is 

known to have been a problem on the brook. WUF has been working with land 

owners and tenant farmers within the Curl Brook catchment and has reportedly 

addressed seven out of eight identified silt input pathways (Simon Evans, Pers. 

Comm.). Although further improvements are required in order for Curl Brook to 
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reach its potential as a healthy spawning and nursery stream, wild trout are known 

to successfully spawn at certain locations. Improving fish passage between the 

confluence of Curl Brook and the main Arrow upstream could be an important 

action towards improving wild trout stocks throughout the Leen Farm reach. 

 
Figure 21: Pollarding the at-risk trees near the old mill and using the arising brushwood to patch up the eroded bays could 
prolong the life of the trees and preserve valuable habitat 

 
Figure 22: The confluence of Curl Book 

From the confluence of the Curl Brook, the Arrow flows under the iconic triple-

arched bridge at Bridge Street and flows out through open grazing pasture. The 
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character of the river here changes significantly as the upper banks of the river is 

completely unprotected from intensive grazing. The outside of most bends in the 

river are heavily eroded. The monoculture of grass with extremely depleted roots 

offers very little resistance to erosion and block bank failure is occurring. Although, 

as mentioned above, erosion is a natural process and a key part of river 

morphology, the excessive rate of erosion through this reach represents a 

significant input of fine sediment into the river which is most-likely degrading 

habitat quality downstream. There is also a paucity of bankside trees along the RB 

and this reach is likely to be vulnerable to temperature spikes and algal blooms 

during periods of hot, dry weather. 

 
Figure 23: Poor land management downstream of Bridge Street is resulting in block failure of the banks, degrading habitat 
quality here and downstream 

The stark contrast between this reach and the land managed by Mr Norman and 

his family is testament to the considerate and progressive approach that Mr 

Norman has taken to river and land management. 

Throughout the sections of river visited, river weeds such as water crowfoot 

(Ranunculus spp.) were not observed, highlighting a significant decline compared 

to 5-10 years ago (Tony Norman, Pers. Comm.). Identifying the particular reason 

(or reasons) why the water crowfoot population appears to have collapsed is a 

complex task and there may be many factors contributing to the problem. Water 

crowfoot is one of the most well-studied freshwater plants and yet there is at 
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present still a relatively poor understanding of why the species appears to ‘boom 

and bust’, and why one river may retain an abundant population whilst a 

neighbouring river with very similar characteristics can be virtually devoid of it. 

Sometimes a particularly wet winter or dry summer can strip out or weaken water 

crowfoot and make it more vulnerable to swan grazing than usual. Loss of crowfoot 

has also been linked to water quality, excess fine sediment and even grazing and 

uprooting by signal crayfish (Pacifastacus leniusculus). Fortunately, water 

crowfoot is relatively easy to translocate and it may be possible to re-introduce 

the plant in some appropriate areas as a means of boosting in-stream productivity 

and cover. 

 

 

Recommendations: 

 

In order for the River Arrow at The Leen to achieve its full potential as a good 

quality and biodiverse habitat, capable of supporting healthy, self-sustaining 

populations of wild brown trout, the following actions are recommended: 

1. Continue to work closely with the Wye and Usk Foundation and Lugg and 

Arrow Fisheries Association to implement best practice bank 

management, including protecting banks from grazing livestock and 

controlling both point-source and diffuse sources of fine sediment. 

 

2. Champion good land and river management practices as prescribed in 

the Wild Trout Trust Upland Rivers Habitat Manual 

(http://www.wildtrout.org/sites/default/files/library/uplands_section4.

pdf) amongst other land owners, tenant farmers and local communities 

within the Arrow catchment.  

 

3. Where tree cover is particularly dense and/or uniform in age and height, 

explore options to initiate a 5-10 year rotation of coppicing or pollarding 

works to introduce a greater diversity of light conditions and encourage 

new, low growth. This will also help to ensure that a new generation of 

http://www.wildtrout.org/sites/default/files/library/uplands_section4.pdf
http://www.wildtrout.org/sites/default/files/library/uplands_section4.pdf
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trees is present to replace dying mature trees (see Appendix 1 – Good 

Practice Code for Coppicing). 

 

4. Find opportunities to introduce some cabled ‘kickers’ into the river where 

cover and refuge habitat is sparse. Already fallen limbs or limbs at risk 

of falling are good candidates. Limbs arising from the tree works 

recommended above may also be of use. 

 
Figure 24: An illustration of a felled tree limb secured to its stump as a ‘kicker’ to provide woody cover habitat 

 
Figure 25: A cabled kicker in high flows. The cable allows the limb to move out of the main flow during spate conditions. 

 

Tree kicker Method Statement: 
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 A qualified chainsaw operative should trim fallen woody debris or cut at-

risk limbs ready for cabling 

 Use a petrol wood auger to bore a hole through the limb 

 Thread 10mm braided steel cable through the hole on the limb and 

secured with a stainless steel washer and cable crimp.  

 Loop the bankside end of the cable around a suitable anchor point (such 

as the original bankside tree or stump) and secure with a cable crimp. 

Alternatively, secure by threading the bankside end through another hole 

bored through the anchor point and secured by the same method as the 

limb. 

 The length of cable must be set so that flow will naturally push the limb 

out of the main current during spate conditions but not so long that the 

limb can be lifted out of the channel during high flows.  

The following ‘how to’ video provides instruction on best practice for installing 

tree kickers: http://vimeo.com/72720550 

 

5. Protect excessively eroding banks with soft-engineered live willow 

revetments. On sharp bends these structures should be installed to form 

as smooth a curve as possible so as to limit the occurrences of eddying 

flows and uneven friction. Live willow brushwood should be aligned in 

the same direction, ideally with the branched ends pointing downstream 

to reduce the risk of trapping debris that could pull the structure apart. 

Finally the willow should be firmly secured and the upper bank fenced 

to protect new growth from browsing livestock. 

The upstream and downstream ends of the revetment should be keyed 

into the bank beyond the start and finish of the bend if possible. This 

will help ensure that the river cannot erode behind the revetment. 

Once the structure is established, it will require annual maintenance 

(trimming) in order to ensure that it remains relatively even and does 

not encroach into the channel.  

http://vimeo.com/72720550
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Figure 26: A step by step plan view illustration of how to best create a live willow revetment on a sharp outside bend 
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6. The shallow glide at SO 38081 58927 (Figure 7) could be a good 

spawning site. Introducing some secured woody debris in the form of 

one or two kickers or maybe log deflectors secured with steel reinforcing 

bars driven through pre-drilled holes could help to sort gravel as well as 

provide cover for spawning fish. 

 

7. Engage with WUF and the Environmnt Agency to exlore the option of 

better connecing the small carrier in Figure 17 with the river as a bypass 

channel. As well as improving fish passage, this small carrier could have 

the potential to provide a good spawning and nursery habitat to help 

boost recruitment in the resident brown trout population. 

In the long-term, the best scenario for a healthy and biodiverse river 

capable of supporting the bet possible fish populations is to remove all 

impounding structures. However, in practice, this often proves to be 

unfeasible in the short-medium term. Improving habitat connectivity as 

much as possible in the meantime is one of the best means of mitigating 

againts the impacts of impoundment and obstaces to fish passage. 

  

8. Himalayan balsam equires a joined-up catchment-based approach to 

tackle and will require treatment from the headwaters in a downstream 

direction. A number of organiations including rivers and wildlife trusts 

have active ‘source to sea’ eradication programmes and new biological 

controls are presently being trialed. However, the sooner efforts are 

made to  limit the spread of the species at reach scale, the better the 

chances of the local ecosysytem recovering. 

Control infestations of Himalayan balsam by hand-pulling or strimming 

below the lowest node on the stem. This should be undertaken early in 

the season before the seed pods ripen and ideally before the majority of 

the balsam has had a chance to flower. The seedbank can remain viable 

for two years and so this will have to be undertaken annually.  
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Making It Happen 

 

The creation of any structures within most rivers or within 8m of the channel 

boundary (which may be the top of the flood-plain in some cases) normally require 

formal Flood Defence Consent (FDC) from the Environment Agency. This enables 

the EA to assess possible flood risk, and also any possible ecological impacts. The 

headwaters of many rivers are not designated as ‘Main River’, in which case the 

body responsible for issuing consent will be the Local Authority. In any case, 

contacting the EA early and informally discussing any proposed works is 

recommended as a means of efficiently processing an application. 

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.  

http://www.wildtrout.org/content/index
http://www.wildtrout.org/product/rivers-working-wild-trout-dvd-0
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Recipients will be expected to cover travel and accommodation (if required) 

expenses of the WTT attendees. 

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. 

 

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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Appendix 1 – Good Practice Code for Coppicing 

Coppicing of riparian trees during the winter is a traditional method of 

management. This can benefit the river, the farm and the whole catchment area. 

One of the aims is to increase the amount of light falling on the banks and bed 
of the river to promote the growth of bankside grasses and aquatic macrophytes 

and algae.  Coppicing should be planned on a minimum of a five to nine year 

cycle. 

1. Before carrying out any coppicing a plan should be drawn up.  For this the 

presence of protected species (including bats and otters) should be 

determined (see below), and their habitat requirements taken into account. 

2. In heavily shaded sections, coppicing should be concentrated in fast flowing 

shallow ‘riffle’ areas with lighter work around the glides and pools. 

3. Try to leave most of the remaining shading on the south bank along glides. 

4. Coppice trees only from October to March and, in any case, well before they 

come into leaf in the spring.  

5. Avoid cutting right back to old growth.  Aim to cut to knee height, retaining 
at least 200mm of new growth.  This helps promote good re-growth of the 

coppice stool.  

6. Preferentially leave ivy covered trunks. 

7. Leave old and dead trees unless dangerous.  Very old or "veteran" trees 

provide valuable habitat for a variety of wildlife and can contain a rich lichen 

flora.  Some bat species are known to roost under loose bark and in tree 

holes. 

8. Do not take mature timber.  It does not coppice well.  Any trees with good 

holes, cavities, splits, or loose bark should be retained. 

9. Do not use machinery in the river.  There are risks of pollution from fuel, oils 

and silt associated with use of machinery, which could result in prosecution.   

10.Do not damage riverbanks or tree roots with machinery as this may lead to 

additional erosion.  Avoid the use of machinery within 3m of the bank edge or 
tree stems. 

11.Do not work in the river between 1 October and 31 March to prevent 

disturbance to spawning trout, trout eggs and newly hatched fry. 

12.Coppiced timber and brash can form valuable habitat for a wide variety of 

wildlife.  Where possible, it should be used to create LWD in the channel, or 

stacked and secured in such a way as to avoid it washing away and either 

endangering fences downstream or accumulating on obstructions (bridges 
etc) and causing a flood risk.  If material cannot be securely stacked then it 

should be removed from the flood plain completely.   Should any material be 

burnt then this should be done no nearer than 50m to any other tree.  In no 
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circumstance should burning take place in the river channel.   Ash must not 

be allowed to enter the watercourse.  

13.Leave the stumps in the bank as they help to protect the bank from erosion 

and provide valuable habitat for fish.  Tree roots also provide lying up sites 
for otters and nest sites for riverine birds such as grey wagtail and dippers.  

14.Coppicing should be fenced to prevent damage to new growth from browsing 

stock. 

15.Before working in areas with wildlife designations - Natura 2000 sites, Sites 

of Special Scientific Interest, National and Local Nature Reserves – you must 

first consult the relevant authorities, to avoid breaching wildlife legislation. 

 

PROTECTED SPECIES 

Many of the animals associated with river corridors (including bats, otters and 

dormice) are protected under Schedule 5 of the Wildlife and Countryside Act 

(1981), as amended by the Countryside and Rights of Way Act (2000) (CROW 

2000) and The Conservation (Natural Habitats, &c.) Regulations 1994.  This now 
extends the offence in section 9(4) of the 1981 Act to ‘subject to the provisions 

of this Part, if any person intentionally or recklessly kills, injures or takes any 

wild animal included in Schedule 5, he shall be guilty of an offence.  

BATS 

All work that may affect bats should be discussed in advance with Natural 

England as a bat licence is required to survey (licensed consultant/bat worker) 

or carry out work on roost sites (DEFRA license). Under the Bonn Convention 
(Agreement on the Conservation of Bats in Europe) the UK is also required to 

protect their habitats, requiring the identification and protection from damage or 

disturbance of important feeding areas. 

Bank side trees form important habitats for bats, as certain species are 

dependent on trees.  Check trees for signs of bat roosts: 

 obvious holes, cavities and splits in trunks and limbs 

 dark staining on the tree below a hole 

 staining around a hole caused by the natural oils in bats' fur 

 tiny scratch marks around the hole from bats' claws 

 droppings below a hole - they look similar to those of rodents but crumble 

to a powder of insect fragments 

 noise (squeaking or chittering) coming from a hole 
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 check holes by inserting a mirror and watching the hole at dawn or dusk 

 bats will also roost behind loose bark, which should be checked similarly. 

If a roost is identified or suspected a more detailed inspection must be 

undertaken by someone with the relevant experience and correct license to 
assess, obtain and implement a DEFRA license where tree roosts will be 

damaged or lost.  Whether bats are found or not, any trees with good holes, 

cavities, splits, or loose bark should be retained.  An assessment should be 

made of the impact the work will have on bat roosts, feeding habitats and 

commuting routes before determining the final coppice plan, which may require 

alteration to accommodate the requirements of the bats.   

OTTERS 

Otter holts are found in cavities in large tree root systems, so any work on trees 

should be preceded by a root inspection. If a holt or lying-up place is identified 

or suspected a more detailed inspection must be undertaken by someone with 

relevant experience to ascertain whether otters are present.  Coppicing should 

be carried out so that the coppice cut is taken some height above the stool, to 

allow for the protection of the cavity. Otter holts are protected by law and a 
licence may be required if disturbance is likely.  All such works should be 

discussed and agreed with Natural England before proceeding. 

 

 


