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1. Summary 

• Complex erosion issues on a powerful section of the River Derwent 

are impacting on footpath access and also structural walls 

associated with a Grade II listed mansion. 

• Throughout the 500-m reach there are examples of locations that 

will be easier to manage (at a lower cost) and more challenging 

locations with multiple inherent risks. 

• For the steepest bank section (where land-slippage is already 

evident) a specialist contractor should be consulted on stabilisation 

works above the footpath. 

• Tree planting (with appropriate protection against erosion using 

natural matrix of brash or root material) should be sufficient in the 

lower-risk locations. 

• Retaining the existing large woody material within the channel is 

important for bank-protection, regulation of flood-water flows and 

habitat quality. 

• Any works requiring heavy-plant access to the channel will carry 

substantial cost implications. Entering into that situation, the high 

additional costs of hard-engineering solutions (and their propensity 

to create additional erosion problems) are important considerations 

for assessing cost-effectiveness.



   
 

2. Introduction 

The Wild Trout Trust were invited by Waltonians Angling Club to advise on 

management options for a steep, collapsing bank associated with a footpath 

on the River Derwent. 

Normal convention is applied throughout this report with respect to bank 

identification, i.e. the banks are designated left bank (LB) or right bank 

(RB) whilst looking downstream. The Ordnance Survey National Grid 

Reference system is used to identify specific locations. 

3. Background 

The angling club maintain a good relationship with the landowner of a 

section of their fishing where a steep, high (and tree-covered) bank is 

collapsing into the river. Part way down this steep bank is the footpath used 

to access the fishing. The top of a section of this steep bank also supports 

a perimeter wall from a Grade II listed mansion property. The club is 

interested in guidance on options that can enable erosion control while also 

creating benefits - or limiting damage to - the river ecology and its fishery. 

4. Habitat Assessment 

Walking the reach in a downstream direction, the common occurrence of a 

single row of trees along the river-margin was noted (e.g. Figs. 1 and 2). 

These trees tend to be of a similar age and/or size. Consequently, there is 

a risk that many of them will reach the size at which they will start to fall 

into the river and pull the bank apart in a concentrated period of time. 

 

Figure 1: A single line of trees growing in the margin where the footpath is relatively low 

to the water-line. While these trees are healthy, their roots help to reinforce the bank. 



   
 

 

Figure 2: Periodic, light coppicing of these trees will stagger their age structure and also 

provide low, bushy cover via their re-growth from coppiced stumps. 

By coppicing a small number of such bank-side trees every two or three 

years – the age and size structure can be deliberately staggered. This will 

greatly reduce the risk of multiple, coincident failures where the trees 

destabilise larger areas of bank and footpath. Ideally, the main trunks and 

crowns of felled trees can be securely anchored in the river margin. As well 

as providing fish with submerged cover from predation and shelter from 

spate flows, this also acts to promote deposition of fine sediment at the 

bank. This effectively reverses erosion of the bank and, instead creates a 

small amount of bank-expansion. 

Areas lacking bank-side trees were also noted (e.g. Fig. 3). 

 

Figure 3: Open area on the near bank possibly resulting from previous loss of several 

specimens from a single row of bankside trees. Note the heavily-grazed opposite bank. 



   
 

In such areas, it may be possible to create greater bank stability via the 

introduction of tree whips – with their subsequent growth creating a deeper 

root network. Where it proves possible to establish such stands, the 

maturing trees can be entered into the light, periodic coppicing and 

submerged-marginal cover strategy described previously. However, in 

certain situations, it may be necessary to provide additional protection to 

the young trees while they establish robust root systems. 

Particularly in areas where the river changes course slightly, the banks will 

experience very high shear velocities from flood water during spate 

conditions. Such shear velocities would be highly likely to rip out whips and 

young saplings. While this is a natural process of river-corridor evolution 

which helps to create varied, ecologically-diverse habitat; there can be 

difficulties when it comes into conflict with riverside infrastructure. The 

following considerations may help to inform the choices involved in 

reconciling such conflicts: 

• Stone and gabion revetments inevitably imply substantial 

installation costs – and are also likely to create counter-intuitive 

problems with erosion. Firstly, they do not create much (if any) 

local slowing of spate flows. Secondly, the angular surfaces are also 

prone to producing destructive eddying currents under a range of 

conditions. Both of those factors tend to create additional bank-

erosion problems (and the failure of hard revetment itself). With 

any structural deterioration, they actually rapidly accelerate bank 

erosion – and are also of very limited ecological benefit. 

Counterintuitive erosion effects are shown in the EmRiver model 

channel here: https://youtu.be/q7zq1yxaPEA 

• Log and brash style revetments (e.g. https://youtu.be/WXVl-

eBSy9Q) will provide some local slowing of spate flows and 

associated deposition of fine materials. They may also offer some 

cover habitat for fish. Where it is possible for manual workers to 

enter the channel safely, they can be relatively cheap to construct. 

However, they are difficult to install in deeper water and where 

access is difficult. 

• Root wad revetments (e.g. Fig.4) are essentially another kind of 

“hard” engineered revetment – though in comparison to stone, 

concrete or gabion revetments they at least create additional cover 

habitat. Pushing the trunk portion of the root wad into the bank in 

the manner of giant “drawing pins” allows the flat plates to be 

overlapped and creates a very high resistance to erosion. 

Depending on the size of the trunks and root masses, depth of 

water and difficulty of access for heavy plant machinery, the 

installation costs can be considerable. Video example here: 

https://youtu.be/Tv30Wln7ZEU 

In each of the above scenarios, as soon as it becomes necessary to involve 

heavy plant machinery, there will be a significant cost implication. In some 

https://youtu.be/q7zq1yxaPEA
https://youtu.be/WXVl-eBSy9Q
https://youtu.be/WXVl-eBSy9Q
https://youtu.be/Tv30Wln7ZEU


   
 

locations, the depth of water and soft substrate would prevent any manual 

worker-based installation of anything other than trees anchored at their 

upstream end. Due to the lack of access on the steep RB, plant machinery 

would need to access from the LB. This would also require cobble and gravel 

material to be imported to construct in-channel access ramps; which (along 

with the whole works programme) would be subject to a formal permitting 

process. It may be possible to retain and/or redistribute any such access 

ramps to create additional gravel and cobble habitat within the river. 

However, there are obvious cost implications whenever machinery access 

becomes part of proposed actions on this section of the Derwent. 

 

Figure 4: Root-wad revetment (centre frame, opposite bank) combined with stone/rip-rap 

in an urban setting. 

Ironically, the sections where there is access to undertake manual works 

are far less vulnerable to lateral erosion of the channel – this is due to the 

much lower gradient of the bank as it slopes towards the river (e.g. Figs. 3 

& 5). In fact, in these areas just a little tree planting would provide sufficient 

stability to protect the adjacent footpath – while also providing periodic 

inputs of large woody material. 

Conversely, in the areas where there is greatest sensitivity to erosion, the 

banks tend to be extremely steep, very high (and also ultimately support 

walls around the grounds belonging to the property; Fig. 6). 

With that said, some of the best, existing in-channel habitat (which is also 

providing substantial protection against bank erosion) comes from the 

largest fallen trees arising from collapsed sections of this steep bank (e.g. 

Fig. 7). The stability of this material is likely to be high – owing to its large 

size and remaining anchor-points on the bank. Stability is further enhanced 

by the propensity for complex tree-crowns to promote deposition of 

sediment around the complex matrix of twigs, branches and larger limbs. 



   
 

 

Figure 5: Gently sloping bank adjacent to the footpath. This would provide easier working 

access and, at the same time, is not suffering particularly extreme erosion pressures. A 

combination of some tree-planting and realising the benefits of the existing protection 

from fallen large woody material (background) is likely to be sufficient. 

 

Figure 6: In contrast to Fig.5 this very steep bank is under stronger erosion pressure – as 

well as simple slippage. The walls to the grounds are visible in the upper mid/left of the 

frame. The bare earth in the foreground is the result of a land-slip and large, veteran fallen 

tree. 

Therefore, when assessing erosion-management and control options 

throughout this reach, it could be extremely wasteful (financially and 

ecologically) to apply a single option – irrespective of the specific conditions 

at each individual site. The most problematic scenarios are associated with 

the steepest bank which supports the walls to the grounds. As well as 



   
 

collapse of the footpath, there is also the risk of blockage of the path from 

trees falling from the above slope (e.g. Fig.8) 

 

Figure 7: Complex and stable in-channel habitat created by a fallen veteran tree. 

 

Figure 8: This particular tree crossing the footpath is of particular concern to the fishing 

club and landowner for obvious reasons. This is the crown of the tree whose root-plate is 

just visible in the left edge of the frame in Fig.6. 

Therefore, along with the financial and logistical challenges that accompany 

any heavy plant access to (and work within) the channel, it will be 

important to correctly identify the nature and extent of any erosion 

pressure acting on adjacent infrastructure. 



   
 

Further examples of where lighter touch interventions seem promising are 

given in Figs. 9 to 11) 

 

Figure 9: Fallen tree providing good in-channel habitat in an area with relatively low 

threats from bank erosion. Note the shallow slope of the bank and the understory flora 

(compared to the grazed opposite bank) 

 

Figure 10: The stability of the tree shown in Fig.9 is enhanced by the anchoring provided 

by its root-plate (as well as the high proportion of its main weight resting on the bank). 

Promoting a successional process of tree recolonisation via whip planting would ensure 

ongoing protection for this bank 



   
 

 

Figure 11: Large root-plate and main-stem of a fallen tree in the channel – good habitat 

and likely to only move slowly downstream during spate conditions. 

There may be more potential to adapt to trees falling across the path where 

they are creating stable and more complex habitat. Figure 12 shows one 

such adaptation whereby the tree is kept in place. 

 

Figure 12: Step or stile cut from the trunk of another fallen tree. When this is possible, 

there can be significant win:win outcomes. 

Whether additional revetments (log and brash or root-wads etc.) are 

deemed necessary, the establishment of a more scattered selection of 

younger, locally-appropriate trees should be an important outcome from 

this advice. As well as having the root material consolidate the banks, 



   
 

undertaking a very light, periodic coppice of subsequent growth of planted 

specimens would create a stagger in the age (and size) of the trees. 

One final area that was inspected, slightly further downstream towards the 

bridge, revealed a short collapsed section of bank – again relatively close 

to the footpath (Fig. 13). 

 

Figure 13: Scalloped bank likely to be the result of a bank-side tree falling in. 

This shows the typical situation found when riverbanks are lined by a single 

row of bank-side trees (and with a footpath directly adjacent). Any time 

that a single tree falls in – the reinforced “defensive line” of tree roots is 

breached. This leaves only a much shallower root-horizon formed by 

grasses (which is obviously less resistant to further erosion). 

Where there is room to set the footpath back further, a buffer strip planted 

with a more scattergun pattern of trees (rather than a single row) can be 

highly effective for bank reinforcement for the purpose of protecting that 

footpath. At the same time, it also allows for some wiggle room of the river 

as individual trees fall – since the river will soon encounter another well-

consolidated tree-root mass. 

However, when the footpath is tightly constrained (for instance between a 

road and the river), it may be necessary to pack the bank-toe with dense 

brash or root-wad material. This can allow tree whips to be planted into the 

bank-toe and establish while benefiting from the protection of temporary 

reinforcement.  

Again, the presence of soft substrate and deep water may make manual 

installation of brash revetment measures difficult at this location. However, 

under summer low-flow conditions it may be possible to achieve -



   
 

subsequent to a suitable risk assessment identifying safe methods of 

working. 

5. Recommendations  

If all relevant, legal permissions were to be obtained (including those 

beyond the remit of the landowner); then there are multiple options for 

achieving bank reinforcement. For options that do not rely primarily on 

stonework, concrete or gabion basket installation, it is possible to 

incorporate some habitat protection or ecological gains.  

• It is recommended that the reach under consideration is divided 

into “higher-risk/greater-complexity solutions” and “lower-

risk/simpler-solution” categories. The simpler sites are those 

with shallow water, less-steep banks and more room between the 

footpath and the river’s edge. High-risk sites are those on the 

steepest, highest banks (particularly when supporting 

infrastructure) and with the deepest water at the bank-toe. 

• Tackling any of the highest risk slopes (where there is substantial 

risk of land-slippage) automatically has high financial cost 

implications. A specialist contractor should be employed to 

assess and recommend measures to stabilise the slope 

above the footpath. 

• All of the low risk sites should be possible to tackle via simpler, 

manual interventions focussing around tree whip-planting behind 

anchored large trees wedged or cabled to remaining stems. 

• When it comes to reinforcing the bank-toe in higher-risk sites, 

assuming the slope above can be satisfactorily stabilised, it may be 

appropriate/possible to use root-plate reinforcements (coupled with 

tree-planting and ongoing light-coppicing management) to control 

bank erosion. 

• Retaining existing large woody material will help to protect the 

bank – as well as creating extremely valuable habitat. 

• Where possible large, stable fallen trees should have access styles 

cut/built into them in preference to cutting up and removal. 

• As soon as heavy plant-access to the river channel becomes 

necessary to deliver bank-revetment works, there will be a certain 

minimum cost implication. It is likely that hard engineered 

solutions would have an additional, high cost (as well as a high risk 

of failure as structures deteriorate). Hard-engineered solutions also 

offer little ecological benefit. 

• Incorporating tree-planting and complex root-matrix revetment 

materials could offer more sustainable revetment benefits – while 

also providing some ecological benefit to the river. 

6. Further information 

The WTT may be able to offer further assistance such as:  



   
 

• WTT presentation/Q&A session  

o Where recipients are unsure about the issues raised in the AV 

report, it is possible that your local conservation officer may be 

able to attend a meeting to explain the concepts in more detail.  

In this example, the recipient would be asked to contribute to the 

reasonable travel and subsistence costs of the WTT Officer. The WTT 

website library has a wide range of free materials in video and PDF format 

on habitat management and improvement: 

www.wildtrout.org/content/wtt-publications 

We have 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 

populations and managing invasive species. The DVD is available to buy for 

£10.00 from our website shop www.wildtrout.org/shop/products/rivers-

working-for-wild-trout-dvd or by calling the WTT office on 02392 570985. 
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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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