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1 Summary 

• Previous straightening of the River Rother has impacted its 

potential to support maximal, full river corridor biodiversity 

• Runoff pathways from surrounding land-use appear to be 

increasing inputs of fine sediment (and any associated chemical 

contaminants) 

• Natural inputs of stable large woody material and the re-

emergence of some depositional/erosive features in the channel 

demonstrate the potential for further recovery 

• Wildlife Trust and volunteer control of Himalayan balsam is 

having a positive impact on floral (and associated faunal) 

biodiversity 

• Remediation of contaminated land at a former coking works 

(including a re-meandered section of the Rother) has further 

potential for ecological improvements 

  

River River Rother 

Waterbody Name 

Rother from Source to Redleadmill Brook 

& Rother from Redleadmill Brook to Spital 

Brook  

Waterbody ID 
GB104027052280 

GB104027057630 

Management Catchment Don and Rother 

River Basin District Humber 

Current Ecological Status 
Poor (GB104027052280) 

Moderate (GB104027057630) 

U/S Grid Ref inspected SK4004966159 

D/S Grid Ref inspected SK3875968477 

Length of river inspected 1.3 km 
 

https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027052280
https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027057630


   
 

2 Introduction 

The Wild Trout Trust (WTT) were invited by representatives of Don 

Catchment Rivers Trust and Derbyshire Wildlife Trust to examine sections 

of the River Rother at (and upstream from) The Avenue Country Park, 

created on the site of a previous coking works. Throughout the report, 

banks are designated as right (RB) and left (LB) while facing downstream 

and locations are specified using the National Grid Reference system.  

2.1 Background 

A historically-straightened section of the upper River Rother (running 

parallel to a section of the East Midlands Railway line) and also, just 

downstream, the Derbyshire Wildlife Trust Nature Reserve at The Avenue 

Country Park both have a legacy of human impacts. Straightening and 

constraining the channel’s course adjacent to the railway is obvious from 

mapping. By comparison, the recently re-meandered channel running 

through Avenue Country Park passes through the previous site of a coking 

works. That heavily contaminated land is now subject to a twenty-year 

remediation programme involving the creation of a nature reserve adjacent 

to an 1100-homes redevelopment site. 

Current activities of Derbyshire Wildlife Trust staff and volunteers 

concentrate on invasive plant species control and general 

management/custodianship of the area. The Don Catchment Rivers Trust 

are seeking opportunities to protect and improve rivers throughout the Don 

and Rother Catchment and arranged a site visit for Wild Trout Trust (WTT), 

Don Catchment Rivers Trust (DCRT) and Derbyshire Wildlife Trust (DWT) 

staff. The overall aim was to identify what was already good about the 

habitat at these sites – along with opportunities for improvements. 

3 Habitat Assessment  

The reach was walked in two sections: 

• Reach 1/Railway: Upstream limit at SK4004966159 and 

Downstream limit at SK39874 66817 

• Reach 2/Avenue: Upstream limit at SK39181 68274 and 

Downstream limit at SK3875968477  

Observations for both reaches are reported in a sequential, downstream 

progression from the respective upstream limits. 

3.1 Reach 1/Railway 

Throughout this reach the extremely straight planform of the channel is the 

over-riding feature. Simplified structure resulting from straightening 

reduces the opportunities for diverse habitat to develop. At the same time, 

straightening the channel usually increases the effective longitudinal 

gradient. This is because the same vertical change in the bed-level is 



   
 

accounted for over a shorter linear path-length compared to a meandering 

channel. The combined effects of steeper gradient and reduced hydraulic 

“roughness” within a straight channel, compared to a meandering one, 

include a lower propensity for retention of gravel and other loose riverbed 

materials.  

The wider value of a naturally meandering planform in terms of diversifying 

habitat structure is easier to appreciate with some explanatory diagrams 

(Figs. 1 & 2). 

 

Figure 1: When meanders form naturally, the faster flow on the outside of the bend scours 

deeper pool habitat. The arising material is subsequently deposited downstream as point 

bars (and riffles) in the slower flows caused by friction between water and the riverbed. 

 

Figure 2: The benefits of natural river process can be seen in elevation-view of a typical 

cross-section through a bend. Each depth and velocity band over that cross-section will 

have its own characteristic flora and fauna. In contrast to pools formed by impounding 



   
 
water (which fill in with deposited material over time), sediment is continually scoured out 

of bend-pools. 

 

Figure 3: The Rother emerging from culvert at upstream limit visited for Reach 1 

The straightened nature of the Rother throughout this reach is also matched 

for much of its length by steep-sided embankments (Fig.3). However, a 

varied riparian corridor of woodland vegetation has been allowed to develop 

– and this is aided by the ongoing efforts to minimise Himalayan 

balsam colonisation. The Wildlife Trust and volunteers are doing a good 

job of keeping infestation levels of this invasive, non-native plant down.  

Despite being straightened, the river has been able to recover a degree of 

structural variety through transport and deposition of riverbed material 

(e.g. Fig.4). 

 

Figure 4: Riffle formed by deposited cobble and small boulder substrate. On the banks, a 

diverse understory vegetation within riparian woodland are valuable features to protect. 



   
 

 

Having well-developed woodland vegetation along the steep embankment 

(particularly along the LB) allows natural, stable inputs of large woody 

material (e.g. Fig.5). This is another extremely valuable source of habitat 

diversification. 

 

Figure 5: With the majority of the trunk lodged on the bank, the fallen tree angled down 

into the water creates vital structural variety which includes overhead cover, localised bed-

scour, localised retention and sorting of substrate into different particle-size fractions, 

retention of leaf litter and refuge from spate flows in the lee of the trunk and branches. 

The deposition of isolated patches of gravel – although fewer than would 

be seen in a sinuous channel – at least provide the potential for gravel-

spawning species to reproduce. Combinations of local reductions in bed-

slope, increased roughness and/or increases in cross-sectional area allow 

some gravel and small cobble retention within the reach (e.g. Fig.6). 

 

Figure 6: In this instance, retaining the old wheel and tyre should have positive habitat 

gains – with a mound of well-sorted (relatively silt free) gravel deposited in its lee. 



   
 

It was notable how quickly the water became coloured in response to some 

light rainfall. Along with field drains bypassing the riparian buffer strip (Figs. 

7-8; SK39974 66421), investigating all likely sources of runoff carrying 

suspended fine particulate material is recommended. 

 

Figure 7: At the top of this embankment (RB) is an agricultural field with drainage running 

towards the river. 

  
Figure 8: The land drain from the field in Fig.7 crosses the footpath (left) before 

discharging down a concrete apron into the Rother (right). The vegetated riparian buffer 

strip is bypassed and, consequently, cannot intercept chemical pollutants or fine 

particulates before they reach the river. 

Action to intercept runoff pathways and increase the degree of infiltration 

into the ground (and sequestration by terrestrial vegetation) would 

significantly improve the water quality of the river. 

An area of the RB at SK39943 66543 had a much lower elevation than the 

steep, high-sided embankments flanking much of the visited reach (Fig.9). 

This is an opportunity to create a meander (or even an anastomosed 

channel feature) to diversify flow, create some additional channel capacity 

and also retain a greater variety of substrate particle-sizes. Due to the 

proximity of the railway line (and the desire to retain spawning gravels as 

part of the riverbed), a specialist, hydraulically-modelled design is 

recommended. In this way, natural dynamic processes can be reintroduced 



   
 

into the river – with confidence that surrounding infrastructure will not 

suffer increased risk of damage compared to current conditions. 

 

Figure 9: A low-lying area of the RB (flow is left to right in the frame) providing an 

opportunity to create a nature-like meander.  

Further examples of stable large woody material were noted within the 

straightened, steep-sided channel (e.g. Fig.10) – and examples mimicking 

these structures would be a highly desirable component of any nature-like 

constructed meander. 

 

Figure 10: Large fallen tree, spanning the channel but with space beneath the trunk which 

promotes undershot bed-scour and is not causing a blockage or “dam” effect. 



   
 

Towards the downstream end of Reach 1, examples of the benefits of 

Himalayan balsam control can be seen in the diverse herbaceous riparian 

vegetation (e.g. Fig.11). 

 

Figure 11: A much more species-rich, native riparian vegetation mix was noted in response 

to balsam control efforts. 

The lack of impounding structures has also allowed the channel to begin to 

recover a small degree of variation over its cross-section – through natural 

deposition and erosion processes (Figs.12 and 13). 

 

Figure 12: Tree-root reinforcement of the banks, coupled with scour and deposition during 

spate flows have begun to reintroduce some cross-sectional variation (and move the 

channel away from a completely trapezoidal profile). 



   
 

 

Figure 13: The same processes highlighted for Fig.12 are operating here to create some 

“point bar” deposition features along the LB at SK39874 66817. 

The most significant observations from Reach 1 are probably the impacts 

of historic straightening – coupled with potentially polluting runoff inputs. 

The lack of impoundments, response to Himalayan balsam control and 

presence of naturally-occurring large woody material all point to the 

potential of this reach to achieve further improvements to ecological health. 

Further insights into the features necessary to support full lifecycles of wild 

trout (and associated biodiverse river corridor communities) can be found 

in Appendix 1 to this report. 

3.2 Reach 2/Avenue 

A move downstream to SK39186 68274 revealed some contrasting 

conditions at the reclaimed coking works site at The Avenue Country Park 

(e.g. Fig.14). 

 

Figure 14: The Rother as it enters the upstream end of Avenue Country Park. 



   
 

Landscape planting and channel meandering is a part of the reclamation 

and rehabilitation process at this site. Management of the contaminated 

land lying under the site is, of course, a key consideration. As part of this, 

for instance, a wetland appears to have been created to aid in the treatment 

of runoff – with a spillway feeding into the Rother at SK39186 68274 

(Fig.15). 

 

Figure 15: Stepped spillway at the downstream end of a planted wetland/drain area. 

The presence of saplings within the regenerating riparian vegetation (Fig. 

16) is likely to provide a positive benefit through a degree of protection and 

reinforcement to the banks (compared to roots only a few inches deep 

associated with heavily mown/managed turf). 

 

Figure 16: Saplings and riparian understory species lining the re-meandered channel. 



   
 

The high moisture content of the ground adjacent to rivers will tend to 

reduce the depth that tree roots penetrate. Consequently, riverside trees 

should provide a positive, protective measure against the remobilisation of 

contaminated land due to erosion. Potential concerns that the roots 

themselves may penetrate capping material and accelerate the release of 

contamination should be offset by their shallow growth habit and overall 

reinforcement of banks (and surrounding land) against erosion. 

Areas of slumping bank (e.g. Fig.17) would be far more stable with a 

supporting matrix of tree roots. Over time, increased tree cover would also 

help to provide some of the benefits seen in Reach 1 from the natural inputs 

of stable, large woody material. 

 

Figure 17: Apparent bank-slump area. Not an extensive area by any means - but greater 

stability could be encouraged by a matrix of tree roots in the land surrounding the river. 

Apparent deviations from the formally-intended path of the river (indicated 

by exposed rock revetment and fallen saplings; Figs. 18 and 19) do not 

appear to be cause for significant concern. It is important to note that 

angular, stone revetment can actually accelerate erosion – via a 

highly counter-intuitive effect. The video on the following link explores that 

process more fully: https://youtu.be/q7zq1yxaPEA  

The examples of brashy-cover actually accumulating sediment (and 

reinforcing banks) in the above video link are another reason to view tree 

cover positively in this reach. Where a small amount of erosion has laid 

saplings down into the channel (e.g. Fig.19), this is simultaneously creating 

good in-channel habitat and also providing natural bank reinforcement. 

Because the complex matrix of branches slows the water flow around them, 

this is likely to have a more protective overall effect compared to the flow 

deflection and eddying swirls and resulting scour created by hard, flat, 

angular surfaces of stone revetments. 

https://youtu.be/q7zq1yxaPEA


   
 

 

Figure 18: Exposed stone revetment (mid/left of frame) and sapling growth in the channel 

resulting from bank slumping. Photo taken facing downstream. 

 

Figure 19: The reverse angle (i.e. facing upstream) shows bank stabilisation in the lee of 

the sapling on the LB (right of frame in this image). Fish were seen feeding beneath the 

trailing branches of the bush on the RB (left foreground). 

Allowing the self-setting of trees over time could be augmented by some 

limited planting of locally-appropriate tree species. This need not be limited 

to the bank-line of the river. In fact, a more scattered planting within the 

surrounding flood plain may well have greater benefits. Overall, that 

process should increase sequestration of contaminants – rather than 

promoting accelerated release and remobilisation of that material. Tree-



   
 

root reinforcement should act to reduce the propensity for subsidence or 

block-failure/slumping of ground on sloping faces (e.g. Fig. 20). 

 

Figure 20: Exposed earth (circled) indicating some slumping and subsidence. Allowing 

more tree cover to develop should create some protection both by reinforcement from 

roots and also by tree canopies shielding the ground against being directly washed away 

by heavy rainfall. 

Note also the relatively uniform channel cross-section (Figs.20 and 21) – 

probably resulting from the excavation of the channel.  

 

Figure 21: Meandering planform but largely retaining a trapezoidal cross-section (and a 

degree of channel incision below the level of the floodplain). 

This is an example of how meandering planform doesn’t necessarily create 

a diverse cross-sectional profile. The channel is currently too deep and 



   
 

disconnected from its floodplain (with a very uniform cross-section). It is 

possible that, over time, sufficient substrate will be washed into and 

through the reach to create a more varied and dynamic cross-sectional 

profile. However, the degree of incision below the surrounding floodplain 

may inhibit that process. A shallower cross-sectional profile promotes a 

greater dissipation of spate flows as the volumetric discharge increases, 

favouring retention of gravels compared to a box shaped channel that 

experiences close to maximal shear velocities throughout the full channel 

cross section under bank-full conditions. Even if natural recovery were 

possible over time, the process could be accelerated by widening the 

channel in one to two locations and periodically seeding the channel with 

locally-appropriate gravel and cobble material. Allowing spate flows to 

redistribute substrate over subsequent storm events would create greater 

structural variety.  Stable, in-channel woody material would accelerate this 

process. 

A summary of recommendations is given in the following section. 

Recommendations  

Assuming that all legal requirements have been met for relevant 

activities, a summary of the recommended actions are: 

• Continue (and if necessary expand across Reach 2 as well as Reach 

1) the excellent work of regular “balsam bashing” to hand-pull and 

compost Himalayan balsam on-site prior to plants setting seed 

• Consider establishing routine stream invertebrate monitoring as a 

means of tackling episodic and chronic pollution (e.g. via 

involvement with the Riverfly Partnership’s recording schemes: 

https://www.riverflies.org/recording-schemes  

• Investigate the catchment within and upstream of Reaches 1 and 2 

for sources of surface-water drainage (and other potentially 

polluting inputs) with a view to exploring options to intercept/divert 

to soakaway or constructed wetland areas 

• Seek to appoint a suitable, specialist geomorphological design 

contractor to produce options for constructed 

meander/anastomosed channel options at SK39943 66543 (the 

WTT may be able to assist in creating an appropriate design brief to 

increase the likelihood of a good result from subsequently 

constructed features) 

• Proactively resist attempts/suggestions to remove natural inputs of 

stable large woody material into the channel 

• Explore the possibility of light-touch supportive, scattered whip 

planting of locally appropriate tree species in the flood plain 

surrounding Reach 2/The Avenue (e.g. alder or goat willow at the 

river’s edge and birch on the drier slopes and plain areas) 

• Consider simple gravel and cobble riffle creation in the trapezoidal 

channel areas of Reach 2. Adding substrate to the channel at 

https://www.riverflies.org/recording-schemes


   
 

existing cross sectional dimensions (and creating one or two 

widened sections below introduced material) would enable dynamic 

redistribution of that material in subsequent spate conditions 

Legal permissions must be sought before commencing work on site. These 

are not limited to landowner permissions but will also involve regulatory 

authorities such as the Environment Agency – and any other relevant 

bodies or stakeholders. Alongside permissions, risk assessment and 

adhering to health and safety legislation and guidance is also an essential 

component of any interventions or activities in and around your fishery.  

 

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 these examples, 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 

A print-on-demand book “The Urban River Toolkit” distils our most 

important, practical advice on caring for urban rivers and is available via 

Amazon:  

https://www.amazon.co.uk/Trout-Town-Urban-River-

Toolkit/dp/1688496130/ 

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 material, 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. 

https://www.wildtrout.org/content/wtt-publications
https://www.amazon.co.uk/Trout-Town-Urban-River-Toolkit/dp/1688496130/
https://www.amazon.co.uk/Trout-Town-Urban-River-Toolkit/dp/1688496130/
http://www.wildtrout.org/shop/products/rivers-working-for-wild-trout-dvd
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Appendix 1: Key trout lifecycle stages and associated habitat 

 

There are three main types of habitat that are needed in order for wild trout to 

complete each one of three key lifecycle stages (spawning, juvenile and adult; Fig. 

A1). The consequences to trout populations of a lack of each specific habitat-type 

are also illustrated in Fig. A1. 

The basic process by which the Wild Trout Trust’s advice is derived is to examine 

whether each of the key habitats are represented within a visited reach. Where 

those habitats do exist, there is then an assessment of whether trout can access 

those habitats to make use of them and successfully complete self-sustaining 

lifecycles. In this way, both habitat quality and habitat connectivity are assessed 

in order to judge whether wild trout populations could survive and thrive. 

Because the habitats which support complete trout lifecycles meet a wide range 

of varied requirements, they are physically diverse (Figs. A2-A4). That structural 

variety is, in turn, vital for supporting a wide variety of species.  

In this way, assessing habitat for a trout provides a means of identifying how to 

improve and/or protect wider river-corridor biodiversity 

.  

 

Figure A1: The impacts on trout populations lacking adequate habitat for key lifecycle stages. 
Spawning trout require loose mounds of gravel with a good flow of oxygenated water between gravel 
grains. Juvenile trout need shallow water with plenty of dense submerged/tangled structure for 
protection against predators and wash-out during spates. Adult trout need deeper pools (usually > 
30cm depth) with nearby structural cover such as undercut boulders, sunken trees/tree limbs and/or 
low overhanging cover (ideally trailing on, or at least within 30cm of, the water’s surface). Excellent 
quality in one or two out of the three crucial habitats cannot make up for a “weak link” in the 
remaining critical habitat. 



   
 

  

 

Figure A2: Features associated with successful trout spawning habitat include the presence of silt-
free gravels. Here the action of fallen tree limb is focusing the flows (both under and over the limb 
as indicated by the blue arrows) on a small area of river-bed that results in silt being mobilised from 
between gravel grains. A small mound of gravel is deposited just downstream of the hollow dug by 
focused flows. In these silt-free gaps between the grains of gravel it is possible for sufficient oxygen-
rich water to flow over the developing eggs and newly-hatched “alevins” to keep them alive within 
the gravel mound (inset) until emerging in spring. 

 

Figure A3: Larger cobbles and submerged “brashy” cover and/or exposed fronds of tree roots provide 
vital cover from predation and spate flows to tiny juvenile fish in shallower water (<30cm deep). 
Trailing, overhanging vegetation also provides a similar function and diverse bank-side vegetation 
has many benefits for invertebrate populations (some of which will provide a ready food supply for 
the juvenile fish).  

  



   
 

 

Figure A4: The availability of deeper water bolt holes (>30cm to several metres), low overhanging 

cover and/or larger submerged structures such as boulders, fallen trees, large root-wads etc. close 
to a good food supply (e.g. below a riffle and with prey likely to fall from overhanging tree canopy 
in this case) are all strong components of adult trout habitat requirements.  


