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1 Summary 

• A particularly large number of outfalls discharge to the visited reach 

• The surveyed channel appears to be entirely artificially realigned 

throughout – predominantly consisting of uniformly-straight 

sections (reducing the availability of structurally-complex habitat 

needed to sustain resilient and diverse aquatic foodwebs). 

• Banks are heavily modified and two significant weirs were noted 

within the reach – and in several sections vegetation is mown to a 

short turf right up to the water’s edge. 

• As a result of surrounding development, the river is contained in an 

incised channel and deliberately cut off from its floodplain. 

• There is extensive armouring of the riverbed using rocky substrate 

of quite uniform “brick-sized” particles. A more diverse mixture of 

particle sizes – combined with locally-focused bed-scour – would be 

of far greater ecological value. 

• In the few areas where gravel had naturally deposited, multiple 

large trout redds (nests) had been cut – showing breeding activity 

wherever suitable substrate and flow conditions exist. 

• Trailing, submerged and low-overhead cover habitat was generally 

lacking (reducing survival prospects for juvenile and adult fish in the 

face of predation). 

• Suggested actions include investigating weir removal, locally 

increasing lateral connectivity, areas of re-meandering, appropriate 

substrate introductions, creation of cover by stable-structure 

installation and modified vegetation management practices.  

River River Leen 

Waterbody Name Leen (Source to Day Brook) 

Waterbody ID GB104028052880  

Management Catchment Trent Lower and Erewash 

River Basin District Humber 

Current Ecological Status Moderate 

U/S Grid Ref inspected 53°00'43.6"N 1°11'20.5"W 

D/S Grid Ref inspected 52°59'21.0"N 1°11'32.0"W 

Length of river inspected 3.0 km 
 

https://environment.data.gov.uk/catchment-planning/WaterBody/GB104028052880


   
 

2 Introduction 

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

Environment Agency to assess habitat on the River Leen. The purpose of 

the visit was to identify potential problems and – where possible – propose 

actions that would support ecological improvements. Throughout the 

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

downstream and locations are specified using Latitude/Longitude notation. 

3 Habitat Assessment  

The reach was walked from an upstream limit at 53°00'43.6"N 1°11'20.5"W 

where Bulwell weir (aka Apollo weir) creates a significant impoundment as 

well as a barrier to up and downstream migration (Fig.1). 

 

Figure 1: Bulwell weir creates a significant barrier to both bed-material transport and fish 

migration and is also promoting bank erosion at the base of the fenced RB (circled in red). 

Just below the foot of the weir on the RB, spate flows have eroded the bank 

close to the fence (Fig.1, opposite bank). This is a common result with any 

barrier or flat-edged-structure placed perpendicular to the flow. In this case 

it’s likely that a combination of the perpendicular weir-toe and the flat, 

downstream edge of the side-wall creates erosive eddying currents in high 

flows. Removal of this weir would provide habitat as well as fish passage 

benefits and could be incorporated into bank reinforcement/repair works 

needed to tackle the existing erosion problem created by the structure. 

Multiple outfalls discharging to the river were encountered during the 

walkover. The first examples noted are shown in Figure 2 and appear to be 

associated with surface water drainage. Obviously, depending on the 

source/nature of discharge each outfall will vary in pollution potential. 



   
 

Surface water drainage will commonly introduce fine particulate material 

which may also carry chemical contamination. 

 

Figure 2: Example outfalls at the upstream entrance to a short culvert (arrow). As well as 

the structure visible on the near bank, note also the circled outfall on the opposite bank. 

Where the river emerges from the downstream end of the culvert, the 

nature of the artificial substrate is visible in the armoured banks (Fig. 3). 

 

Figure 3: Straightened channel with typical size and nature of substrate used to artificially 

armour the bed over the full cross section visible on the right bank (right of frame). 

Where sections of channel have been armoured to lock it in place, these 

rocks are typical of the artificial substrate used. One effect of locking a 

channel in place is to cut off the normal supply of gravel, cobble and finer 



   
 

particles that would otherwise arise from natural bank erosion processes. 

As a result, the uniform nature of artificial bed substrate is compounded by 

a lack of supply of more varied particles. This typically places a limit on the 

range of available microhabitat features – leading to constrained in-stream 

biodiversity. 

While cobble and gravel supplies seem relatively limited, the large number 

of drainage outfalls (along with other potential upstream sources) appear 

to elevate the supply of sand. This was often visible in sections of the River 

Leen where the surface of the riverbed was not dominated by artificial rock-

armouring. However, this does not necessarily mean there is no artificial 

armouring in sandy sections. Instead, it may be the case that deep sand 

deposits may have buried any artificially-installed rock bed. Obvious 

examples of extensive sand deposits included the impounded reach on the 

upstream side of Bulwell weir (Fig.1) or in dredged/over-capacity reaches 

with low gradient and slow flows (Fig.2). Impounded or over-capacity 

channels create artificially slowed flows. Combining those flow conditions 

with discharges of fine sediment will promote deposition of a uniformly fine 

substrate. 

The uniform nature of the riverbed is also compounded by the engineered, 

trapezoidal cross-sectional profile (e.g. Fig.4). 

 

Figure 4: Uniformly graded banks creating a trapezoidal cross-section. This practice 

removes a significant proportion of structural variation. 

Even where the channel has been assigned to an artificial, curved planform 

the trapezoidal cross-section is maintained. As a consequence, the artificial 

meanders lack much of the structural variation associated with natural 

meanders derived from erosion and deposition processes. Within those 

processes – broadly known as geomorphology – it is difficult to separate 

the influence of variations in current speed over the cross-section from the 



   
 

deposition of a range of particle sizes. In general, the larger the (mineral) 

particle diameter, the faster the flow required to mobilise it. Variations in 

current speed over the cross-section are caused by multiple factors – 

including differences in friction experienced by water. Consequently, the 

substrate particles are “sorted” into deposits of similar size-ranges 

according to the current velocities that act upon each particular area of 

riverbed. With friction slowing flow to a greater degree on the inside of a 

bend, a higher proportion of all particle sizes will tend to deposit there. 

Conversely, faster flows that are pushed out across the centre of the 

channel towards the outer edge of the bend will tend to scour material from 

the bed and deposit it downstream.  

The combination of sediment particle-sizes supplied to the stream and the 

physics of cross-sectional/longitudinal variations in current velocity creates 

characteristic cross-sectional profiles of depth, flow-velocity and particle-

sizes (e.g. Fig.5). Collectively known as geomorphological processes, these 

create the physical habitat diversity that drives opportunities for biological 

diversity to colonise. Such biodiversity is made up of plant, microbial and 

animal species according to their individual habitat preferences and 

tolerances. 

 

Figure 5: Cross-section through a bend created by natural, geomorphological processes 

indicating a wide range of habitat niches. This situation contrasts strongly with artificial 

bends where a uniform, trapezoidal cross-section has been imposed. 

Note that, as well as a need for flow velocities capable of mobilising various 

particle-sizes, a sufficient supply of each particle-size range is required to 

enable the process illustrated in Fig.5. In the case of the River Leen – aside 

from reaches impounded by weirs – current speeds are not the limiting 

factor. Instead there is an apparent restriction to the supply of particles in 

the gravel and cobble size-ranges. This could be due to the extensive 

revetment of the channel to prevent any migration across the floodplain – 

which simultaneously limits bank-erosion rates. The surface geology 

surrounding the channel may also be a poor source of gravel and cobble 

substrate. Finally, straightened, steep-gradient channels may also be 



   
 

uniformly narrowed to the point that retention of gravel and cobble particles 

is prevented. 

In a heavily modified channel, the presence of emergent, marginal 

vegetation is extremely valuable as a source of cover from predation and 

also respite from spate flows (e.g. Fig.6). The value of this cover habitat 

could be increased further by establishing an unmown buffer strip that 

includes some scattered tree planting. To maintain aesthetic and ecological 

value, supportive planting of a variety riparian understory plant species 

could be considered to avoid domination by rank vegetation. 

 

Figure 6: Emergent aquatic plant cover could be augmented by an unmown buffer strip 

with supportive planting of understory species and widely-scattered tree planting. 

Throughout the visited reach a lack of in-channel, stable woody debris was 

noted. As well as very limited opportunities for the input of such material - 

a general lack of riparian trees – it is likely that any deadfall inputs of wood 

are removed to reduce flood risk in the suburban/urban setting. In 

combination with poor substrate diversity, the lack of stable large woody 

material further limits the potential of the Leen to create structurally varied 

habitat. 

With that said, there are some areas with riparian trees and banks with less 

intensive mowing. Figure 7 shows riparian and in-channel vegetation 

providing structural diversity and cover – as well as facilitating food-web 

subsidies between aquatic and terrestrial habitats. Such subsidies may be 

in the form of invertebrates or deciduous leaves falling into the water to 

provide food-sources for stream-dwelling organisms. Alternatively, a 

proportion of aquatic insect larvae hatching into their adult, flying forms 

and making their way to the surrounding vegetation will become prey to 

terrestrial spiders, birds bats and more. Extending similar opportunities to 



   
 

link the terrestrial and aquatic foodwebs is an obvious route to ecological 

improvements on the River Leen. 

 

Figure 7: Riparian and in-channel vegetation is still providing shelter in winter here – and 

the opportunities for reciprocal aquatic/terrestrial subsidies will be increased in summer. 

Note also another of the numerous surface-drainage outfalls. 

Among the various outfalls encountered during the visit, the one shown in 

Fig. 8 (below) is likely to be a high priority for investigation. 

 

Figure 8: As well as valuable riparian and in-stream vegetation an outfall is just visible in 

the background on this bend in the River Leen photographed from 53°00'38.0"N 

1°11'21.0"W. A large amount of sediment appears to be deposited at the discharge-point. 

Because the number of discharge points is very large, it would be valuable 

to identify which are likely to pose the greatest risk. One potential way to 



   
 

increase the capacity to do this would be to establish a citizen-science 

project based around visual inspection and also invertebrate sampling. 

In addition to mown areas (e.g. Fig.9), there are also areas dominated by 

low-diversity riparian vegetation (e.g. Fig.10). 

 

Figure 9: Mown banks, surface water outfall and narrowed, rock-armoured riffle at 

53°00'36.0"N 1°11'22.2"W. 

 

Figure 10: Banks dominated by a small number of plant species at 53°00'35.0"N 

1°11'23.1"W 

Increasing the species and structural diversity of vegetation in areas such 

as those shown in Fig.10 would be ecologically beneficial. Positive impacts 

would be comparable to those described for diverse, un-mown buffer-strip 

creation. Paradoxically, to create that diversity may include removal of 

patches of existing vegetation to allow for supportive planting and an 

overall increase in species number. 



   
 

The impacts identified so far in this report are common throughout the 

reach as far down as 53°00'12.0"N 1°11'36.0"W – as illustrated by the 

examples in Figs. 11- 13. 

 

Figure 11: Outfall and artificially armoured, uniform riverbed. 

 

Figure 12: Trapezoidal channel and uniformly engineered banks. 



   
 

 

Figure 13: Trapezoidal channel, extensive riparian vegetation mowing, lack of 

terrestrial/aquatic subsidies, uniform/artificial substrate and lack of riparian cover. 

Some areas of more structurally and biologically diverse vegetation and 

habitat were also noted – e.g. Figs. 14 - 16. 

 

Figure 14: As well as greater variation in riparian and emergent plant species (and 

associated variation in structural cover; the presence of cross-sectional profile variation 

due to substrate deposition was noted on the inside of a bend (lower right corner of frame).  



   
 

 

Figure 15: Some structural and biological variation has developed where there is better 

connectivity to a small floodplain (rather than steeply-angled mown banks). Periodic 

inundation of the RB (left of frame) will help to maintain a more diverse assemblage of 

plant and animal species. 

 

Figure 16: An area of denser canopy cover (background), submerged weed (possibly 

Ranunculus sp. – though water colour made identification difficult), patch-variation in 

riparian plants and contrasting LB and RB profiles have increased the habitat diversity in 

this short section compared to the average for the wider reach. 

Walled banks are generally considered poor habitat, particularly over 

extensive lengths of river. However, in the context of the short section 

pictured in Figure 16, the walled RB appears to be contributing a degree of 

variation to the cross-sectional depth and flow profile – along with some 



   
 

overhead, bankside cover for fish in the form of overhanging stonework 

and trailing vegetation. 

There is a general shift to a greater proportion of hard-engineering 

downstream from around 53°00'12.0"N 1°11'36.0"W where the river is 

diverted around a supermarket. Somewhat paradoxically, this shift to more 

stone and concrete has also created the first notable deposit of potential 

trout-spawning substrate (Fig.17). The increased channel capacity just 

downstream of a pinch-point formed by a bridge and culvert appears to 

favour deposition of (a limited supply of) gravels in the slower water. 

 

Figure 17: Deposits of gravel (centre of frame) at the tail of a scour-pool created by a 

pinch point just upstream (out of frame to the right). 

The car park for the supermarket is at the top of the steep, vegetated RB 

of the channel – with the LB formed by the high stone wall (Fig.18). 

 

Figure 18: Vertical stone wall (LB) contrasting with relatively varied vegetation (RB). 



   
 

Downstream from the reach shown in Figure 18, the channel displays a 

similar character and issues to those described for reaches upstream of the 

supermarket (e.g. Figs. 19 and 20): 

 

Figure 19: Straightened channel with mown banks and trapezoidal cross-section with 

uniform, rock-armoured bed. 

 

Figure 20: Mown banks, armoured bed plus erosion of rock armouring of RB upstream of 

bridge (circled). 

Where there is room in the river corridor for more lateral erosion, then this 

would be ecologically beneficial. Opportunities to allow bank-erosion in a 

controlled manner should be explored. Surrounding infrastructure may be 

possible to protect using tree-planting. The deeper root systems of trees 

(compared to turf) can bind the bank together and provide erosion 



   
 

protection. This obviously needs to be assessed on a case-by-case basis to 

establish whether there is sufficient space for such protection to be 

effective. However, it is important to note that locations with that degree 

of space appear to be rare throughout the visited section. As a result, there 

will be many cases where structural engineering protection measures are 

required. With that said, there is ecological value in seeking to set-back 

bank revetments from the current water’s edge to create an increased 

allowance for some lateral movement of the channel. It would then be 

possible to increase marginal plant diversity using options such as pre-

planted coir pallets (or coir rolls) with well-established plants. Additional 

protection against erosion for planted coir products in erosive environments 

may be possible to provide by using rock-rolls (e.g. Fig.21). 

 

Figure 21: Rock roll protection (circled) with pre-planted coir pallet behind. This installation 

is performing exactly as designed - with the roots of plants from the coir matting 

penetrating and colonising the rock-roll. 

The weir at 53°00'04.1"N 1°11'44.1"W (Fig. 22) is a significant barrier to 

fish migration. Because it is positioned directly upstream of a culvert, 

options for easing fish passage are more difficult. 

The function of the weir cannot be definitively stated on the basis of a visual 

survey. Exploring options to remove or replace this structure – in concert 

with modelling the impact on flood risk and the response of the channel – 

is recommended from both habitat-quality and fish-passage perspectives. 

The channel at this point is straight, relatively steep, flanked on both sides 

by car parks and has a bridge crossing c.75m upstream (Figure 22). The 

flow energy in this location and proximity of infrastructure is likely to steer 

improvement options towards replacement of the weir with a rock ramp 

graded back upstream (see also boulder riffle; Fig. 29), with hard 

engineered bank protection. 



   
 

 

Figure 22: Significant barrier to migration (see Fig.29 for potential intervention). 

Either side of the Station Road bridge in Bulwell the channel is contained 

by stone and concrete banks (including stone-stepped banks within a small 

urban park). The engineered channel has a generally much wider cross 

section throughout this section (Figs. 23 and 24). 

 

Figure 23: Widened channel with concrete bank-toe upstream of the Station Road bridge. 

Deposition of gravel is particularly notable within these widened reaches 

and several, large trout redds (nests) were observed (e.g. Fig. 25). This 

shows the significance of both the supply and retention of gravel to self-

sustaining trout populations. Redds were cut into beds of gravel despite a 

general lack of low, trailing (or submerged) cover. Breeding attempts may 

be confined to low-light conditions as a predator-avoidance strategy in the 



   
 

absence of nearby cover. However, the survival of both breeding adult fish 

and their offspring would benefit from a substantial increase the area of 

cover habitat available in this section of the river. 

 

Figure 24: Straight, widened channel with stepped concrete banks viewed, facing 

upstream, towards Station Road Bridge. 

 

Figure 25: Large trout "redd" with typical upstream hollow (lower left of circled area) and 

downstream hump (upper right of circled area) of gravel. 

The grassed area on the LB (Fig. 24) may potentially provide sufficient 

space for a more meandering planform channel to be created in this section. 

Using the increased hydraulic roughness created by meanders, periodic 

“seeding” of the channel upstream with spawning gravels could further 

increase the potential of this reach as a breeding ground.  



   
 

Whether or not additional meandering is deemed feasible, the stone steps 

should be broken up (on one or, preferably, both banks) and replaced with 

a re-graded bank profile and vegetated buffer strip. Arising stone/concrete 

rubble could be broken down into desired particle-size fractions and 

incorporated as bed or bank material. Supportive planting via plug plants, 

pre-planted coir products and rock rolls could be deployed to achieve a 

minimal degree of improvement. However, for significant improvement, 

some channel meandering should be introduced. As mentioned previously, 

the grassed area on the LB (right of frame in Fig. 24) offers the greatest 

potential for accommodating a meandering channel. This would allow the 

design and installation of a subset of features comparable to those found 

in the nature-like channel created on the Staffordshire University campus 

in the urban River Trent for the SUNRISE Project (Figs. 26 and 27). 

 

Figure 26: Straightened section of the River Trent at Staffordshire University – before the 

SUNRISE project interventions. 

 

Figure 27: Immediately post intervention the extensive re-meandering and wide variety 

of installed cobble and gravel substrate features are visible prior to regrowth of vegetation. 



   
 

Even undertaking a much more modest meander installation would be 

extremely ecologically valuable in the section shown in Fig. 24.  

NOTE: If the channel cannot be re-meandered, the hydraulic roughness 

and/or cross-sectional area may be too low to retain cobble and gravel 

particles. To guard against substrate loss, it would be beneficial to install 

low-level deflectors that encourage deposition and retention of substrate. 

It is essential to avoid creating barriers to free fish movement when 

installing such deflectors. Whatever the approach adopted, diversifying the 

substrate particle-size range is important in addressing the relative lack of 

micro-habitat diversity imposed by rock-armouring of large sections of the 

river Leen. 

Within any scheme to improve breeding success, addition of marginal, 

trailing and submerged vegetation cover is a vital measure to prevent 

excess mortality of juvenile fish arising from any breeding attempts. Trout 

typically lay and fertilise their eggs in the middle of winter – though the 

exact timing of breeding can vary widely. Their eggs need to survive, buried 

in gravel, until spring. Even after initial hatching, the tiny fry – with yolk-

sac attached – will remain buried until they are strong enough to swim up 

and begin to forage for tiny invertebrate prey. Consequently, the overall 

oxygen content and quality of water flowing through the gravel must 

remain sufficiently high to support the developing eggs and fry for several 

months.  

Following emergence from the gravel, complex, submerged cover is crucial 

for good survival rates of the young fish. Achieving high survival of eggs 

and fry within redds is of little benefit if mortality due to predation after 

emergence is excessive. Habitat features important to each lifecycle stage 

of trout are shown in Appendix 1 to this report. 

Continuing downstream from the park-area and concrete steps, the course 

of the river has been engineered into a long, sweeping bend. Throughout 

the artificial curve, the flow is notably deeper and uniformly slow within a 

trapezoidal cross-section (Fig. 28).  

The downstream end of that slow, impounded flow is delimited by the head 

of an apparently constructed boulder/riffle area (Fig. 29). It is possible that 

this acts to maintain water-depth and limit erosion potential of the bed and 

banks in the pool above. That role in reducing erosive potential is what 

makes installing a similar feature a potentially viable replacement for the 

weir pictured in Fig. 22. 

The impounding feature does not appear to be causing a significant barrier 

to migration and the deep/slow pool habitat is scarce within the visited 

section of river. A lack of bankside and in-channel cover imposes an obvious 

limitation to the quality of this pool habitat. Again, the introduction of 

trailing and submerged complex cover should be explored. 



   
 

 

Figure 28: Deeper, slower pool habitat with a general lack of cover from predation and 

spate flows. 

 

Figure 29: A boulder riffle feature apparently deliberately installed to control upstream 

flow conditions. Creating a similar, extended boulder riffle may be a way to replace the 

weir shown in Fig. 22. 

The riffle leads into a straightened, walled section of channel containing 

gravel deposits (Fig. 30). Multiple redds were noted in this section (e.g. Fig. 

32) – suggesting that whenever conditions favour an accumulation of 

gravel, any suitable patch is utilised as a valuable and scarce resource by 

gravel-spawning species such as trout. While the lack of mowing (due to 

the vertical walls) has allowed a small amount of trailing vegetation to 

develop – a greater proportion of cover habitat would further increase the 

ecological value here. Control of competitively-dominant, invasive plant 

species (where present) would be an essential component of increasing 



   
 

native vegetation along the toe of the walls. Supportive (plug) planting of 

locally-appropriate species could contribute to increased cover. More 

extensive cover could also be created in the form of “skyhook” structures 

with further planting on top (Figs. 30 and 31). Adequate protection of plants 

against high flows while they establish is a key requirement for success. 

Similarly, ensuring sufficient light can penetrate the surrounding tree 

canopy would also be necessary. 

 

Figure 30: Straightened, walled section with some vegetation colonising the toe of the 

walls. More extensive trailing/submerged cover would be extremely valuable in this 

section. To that end, potential areas of skyhook marginal shelving are indicated in red. 

 

Figure 31: Example Skyhook cover structures with potential anchoring methods indicated. 

The horizontal shelf material could be chosen to be long-lasting (e.g. fire-retardant plastic 

board) and the supporting posts could be drilled stone blocks to further promote longevity.  



   
 

 

Figure 32: Several large redds within the straightened, walled channel. The bare earth 

suggests the presence of plants undergoing annual die-back (as is typical of Himalayan 

balsam). 

From the walled section at 52°59'56.0"N 1°11'48.0"W down to the 

downstream limit of this visit at 52°59'21.0"N 1°11'32.0"W the channel is 

extremely uniform in character. Here the Leen is a straightened, strongly 

incised channel with uniformly steep/sloping banks – often mown – and 

with a footpath running along the RB (e.g. Fig. 33). 

 

Figure 33: Straightened channel with simplified, uniform banks and cross-sectional profile. 

Importing riffle substrate of cobble, boulder and gravel to this reach and 

constructing several “retained riffle” (e.g. Fig. 34) reaches would favour 



   
 

greater species diversity. An increase in breeding opportunities for riffle-

spawning species would also, naturally, result from riffle creation. 

 

Figure 34: One example of retained-riffle construction – materials can be replaced with 

locally-appropriate alternatives. The position of the notched low-point in the retaining 

structure can be positioned so as to promote a cross-sectional profile similar to Fig. 5.  

 

Figure 35: A small proportion of the stone bank revetments employed within the lower 

reaches considered during this visit. 

Bank repair and protection using “rip rap” style stonework (e.g. Fig. 35) 

has been deployed extensively throughout this long reach. The quite large 

and uniform dimensions of the stone blocks used in this work will be 

relatively prone to erosion until the interstices can be filled with a range of 

finer sediment particles. There is an opportunity to combine the creation of 

a higher quality and quantity of cover habitat with the reinforcement of 

imported stone. Planting tree-whips and plug plants of species such as 



   
 

sedges (e.g. Carex pendulosa) and other riparian/woodland-understory 

community-members would create a stabilising matrix of roots while 

promoting finer sediment accumulation. As saplings become established, it 

would also be possible to “hinge” (pleach, in the manner of hedge-laying) 

stands of the young trees to create trailing, overhanging cover. 

In addition to the opportunity noted at Station Road, a nature-like meander 

may be possible to create at 52°59'21.0"N 1°11'32.0"W (Fig. 36). Material 

excavated from the LB could be incorporated into a point-bar/berm 

formation on the RB and stabilised with tree and understory species 

planting. 

 

Figure 36: At the downstream limit of this visit it may be possible to augment the existing 

bend (foreground) with an additional meander. Material taken from the LB (ringed) could 

be used in the construction of a point bar feature on the RB as indicated by the arrow. The 

inside of the bend (LB) in the foreground could also be re-graded. 

Re-grading the inside of the bend (Fig. 36, foreground) and creation of a 

low berm (Fig. 36, background arrow) could be achieved with imported 

cobble material in a similar manner to the features created in the SUNRISE 

project (e.g. Fig. 37; shown prior to re-vegetation). 

 

Figure 37: Constructed meander with bank reprofiling using imported cobble and gravel. 



   
 

A focussed summary of recommendations is given in the following section. 

4 Recommendations  

• Investigate the potential to notch down to bed level (or completely 

remove) the weirs shown in Figs.1 and 22 respectively. 

o Modelling of the channel’s response to such interventions is 

required in both cases. 

o Existence of/risks to any associated services is essential to 

establish. 

o Exploring the potential to replace the weir in Fig. 22 with a 

long rock-ramp/boulder-riffle structure would be valuable. 

• Seek to establish community outfall monitoring by visual inspection 

and a network of Riverfly monitoring stations. 

o As well as enforcement of consented discharge performance, 

potential for individual, problematic outfalls identified via 

community monitoring, to be modified and/or incorporated 

into innovative SUDS assets should be explored. 

• Wherever possible, seek to establish structurally-diverse, species-

rich vegetated riparian buffer strips (with mown access “rides” to 

preserve physical and visual access to the watercourse). 

o Particular emphasis should be placed on introducing species of 

plants that can create complex, trailing cover (such as sedge 

grasses, shrubs with low, bushy growth that can be trained 

down into the margins and other species with pendulous 

growth habits). 

o Hinging of appropriately-sized trees should also be explored – 

especially when combined with planting designed to stabilise 

vulnerable rip-rap bank repairs. 

o Survey for and, where appropriate, undertake control-of 

invasive non-native plant species. 

o Consider using established, pre-planted coir products and 

rock-roll protection in conjunction with more conventional 

engineered revetment measures (and set back hard-

revetments as far as possible from the wetted margins of the 

river) 

o In walled reaches, consider installation of “skyhook” style 

overhead cover and combine with planting on top of the 

associated flat shelf. 

• Establish a programme of seeding the river with cobble and gravel 

substrate at regular points throughout the visited reach to bridge 

the gap between fine sand and rock-armouring substrates that 

currently dominate. This is to compensate for the artificial 

restriction on such material entering the river via natural erosion 

processes within the floodplain. 

o Where necessary, also install low-level flow deflectors to aid 

retention of substrate 



   
 

o Ideally, hydraulic roughness should be increased by re-

meandering the channel in the small number of locations this 

is possible. 

o Consider identifying further locations outside the visited reach 

with sufficient space to re-meander the channel. 

• Install retained-riffle features in reaches exemplified by Fig. 33. 

Ideally the location of the downstream notches should be alternated 

from LB to RB in successive riffles to promote some meandering 

flow characteristics.  

o A minimum of two such riffles are recommended. 

o In the absence of sufficient space for genuine lateral 

movement of the channel back and forth across a floodplain, 

this approach may achieve some of the benefits associated 

with re-meandering the river. However, the impact will always 

be constrained by the need to restrict the channel to a 

broadly straight-line path. 

• Explore the potential to create meanders with “nature-like” cross-

sectional bed profiles - e.g. the SUNRISE project interventions - and 

diverse riparian planting at sites such as (but not limited to): 

o The park area downstream of Station Road Bridge, Bulwell 

(Fig. 24). 

o The downstream limit of this visit (Fig.36). 

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 local council as well as relevant departments within 

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 rivers.  

 

5 Further information 

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

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/ 

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/


   
 

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. 
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7 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. 

N.B. See Appendix 1, over. 

  

http://www.wildtrout.org/shop/products/rivers-working-for-wild-trout-dvd


   
 

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 areas with deeper pools 
(usually > 30cm depth) and 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.  


