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1.0 Introduction 

The following is a brief report based upon observations during a 

walkover of Hundwith Beck for ~3km from the confluence with the 

mainstem Wharfe, and from desk-based studies. It was carried out 

by Prof J Grey with consent from the Denton Estate. Access for fish 

to smaller tributaries is limited on this highly modified section of the 

Wharfe, so the rationale was to assess habitat along the beck 

especially for spawning for brown trout. Throughout the report, 

normal convention is applied with respect to bank identification, i.e. 

left bank (LB) or right bank (RB) whilst looking downstream. 

Upstream and downstream references are often abbreviated to u/s 

and d/s, respectively, for convenience. Positions are noted via 

latitude and longitude which can be pasted into Google maps. 

 

Map & data extract from: 

https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027064258 

 

Hundwith Beck is not assessed independently under the Water 

Framework Directive but instead is wrapped up within a wider Wharfe 

waterbody, which is considered as Heavily Modified. The EA data give 

an overall classification of ‘Moderate’ ecological status driven 

primarily by the failing for Macrophytes & Phytobenthos (plants and 

algal biofilm that forms on the rocks). Reasons for Not Achieving 

Good status (RNAGs) are listed as point & diffuse source pollution 

from agriculture and the water industry.  

https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027064258
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2.0 Habitat Assessment 

A series of images are used to exemplify ideas generated during the 

walkover, progressing from near to the confluence with the Wharfe 

in an upstream direction (See Fig 1 for extent of walkover). Some 

detail is given in the legend for each image, and more can be found 

in the summary of issues or opportunities, following on.  

Fig 1. An excerpt from the Ordnance Survey map of Denton environs with the red rectangle 

depicting the extent of the walkover. 
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The main findings were that: 

 

• Hundwith Beck has been extensively modified over a long 

period of time, presumably in an attempt to control flow. The 

modifications include realignment and straightening (by 

dredging and boulder revetment), resulting in a much steeper 

channel that conveys water quickly from the relatively steep 

part of the upper catchment down onto the flatter, wide 

floodplain of the mainstem Wharfe.  

 

• Continual removal of wood and boulders from the channel has 

led to further incision, retaining spate flow energy within the 

channel instead of allowing it to dissipate out over the banks 

and onto the floodplain.  

 

• Retention of the flow within the channel between artificially 

elevated banks has led to much of the smaller fractions of 

sediment and specifically gravel being stripped out and 

conveyed downstream, leaving a depauperate, cobble / boulder 

dominated substrate with limited value for fish spawning or 

invertebrate habitat. 

 

• As there was little man-made infrastructure located near to the 

beck, it might be possible to rethink some of the historic land 

management decisions which could reduce rather than increase 

conveyance. Starting as high up the catchment as possible and 

working with natural processes (natural flood management), it 

will be key to ‘slow-the-flow’ using multiple techniques which 

will provide additional ecosystem benefits (see 

Recommendations). 

 

• A real positive for the beck and the fauna within was the 

amount of woodland cover, especially with warmer, drier spring 

and summer periods experienced of late and which are 

predicted to increase in frequency and duration.  
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Fig 2. 53.924850, -1.7685176: The boundary of Denton Estate & Crook Farm, ~110m from 

the confluence with the Wharfe, requiring fencing to prevent livestock migration but an 

ongoing maintenance issue because of propensity to trap debris and get washed out under 

spate flow. 

 

Exacerbated by location at d/s end of ~300m of straightened and relatively recently dredged 

channel, thereby creating a steeper gradient and embankments from the dredged arisings 

trapping spate flow within the channel, respectively. Hence, more erosive power at the 

boundary. 

 

More structure within the channel (ie returning some of the removed boulders, or tethering 

/ laying trees into and across the channel) to interrupt the flow repeatedly would help to 

slow the flow and intercept debris that might cause wash out of the fence.  

 

Giving the channel more room by creating a wider buffer strip and lowering and/or moving 

the embankments further away from the channel would reconnect the beck with its floodplain 

and allow energy to dissipate u/s of the problem spot.   
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Fig 3. 53.925008, -1.7686409: Upper panel – scour to the RB, caused in part by the 

straightened nature of the channel u/s (See Fig 2) but accentuated by a lack of diverse root 

matrix in the soil which would provide more resilience.  

 

Lack of diversity in the herbage and no evidence of self-set tree saplings suggests some 

impact of livestock so potentially requires livestock exclusion fencing at the field margin. 

 

A green-engineering solution to reduce erosion and dissipate flow energy would be to pull 

the entire shrubby tree and root ball that was partially uprooted on the LB opposite (lower 

panel) and pin it into the channel. 
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Fig 4. Where the channel was allowed to bend, and there were tree roots in the bank and low 

branches providing cover overhead, the habitat looked excellent. Naturally, one might expect 

a repeating sequence of riffle – pool – glide.  

 

Within the space of a few metres, there was a decent mosaic of habitat: deeper slower pools 

for larger fish, a ramp of clean gravel on the d/s side providing ideal spawning substrate, 

and further u/s, a shallow riffle of fast flowing, turbulent, well-oxygenated water. The shaggy 

grass trailing into the water on the RB would also provide cover and help to slow the flow at 

the edge, creating areas of slacker water ideal for emergent fry. 

 

In contrast, the straightened sections were dominated by continuous fast and shallow riffle 

and hence lacked the diversity for all life-stages of trout.  
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Fig 5. Contrasting section of the riparian buffer strip along the first field. Understandably, the 

farmer has run as straight a boundary to the edge of the cropped field as possible, hence 

there were areas of ample ‘buffer’ (upper) and places where it was inadequate (lower).  

 

This is especially important to consider where the bank was ‘constructed’ from materials 

dredged from the beck and was thus poorly consolidated and with little soil as a rooting 

medium to allow stabilisation (see Fig 6). Such areas would be prone to excess erosion, which 

the white arrow in the lower image highlights (compounded by being at the d/s end of a  

straightened reach).  
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Fig 6. Contrasting natural regeneration on areas of dredged spoil versus the more natural 

soils of a wider buffer strip.  

 

The upper panel depicts a section of bank constructed of boulder-rich spoil, dredged from the 

beck. Relatively few ‘pioneer’-type species have managed to establish on the thin soils: 

burdock, willowherb and nettle. 

 

In contrast, the lower panel shows more diversity in the herb layer and numerous alder, and 

a few ash and oak saplings establishing. 
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Fig 7. 53.927199, -1.7678501. The boundary with an adjacent farm necessitated a water-

gate to prevent livestock from wading d/s. The change in land use to cattle grazing was 

immediately apparent in the reduced sward height and plant diversity. 

 

Continual cropping of the shoot material means that grass invests more energy replenishing 

shoots rather than establishing roots. There is negligible matrix of roots to bind the soil (see 

the vertical exposed bank to right of image) as one might expect from a mixed native herb 

layer and as a consequence, grazed banks are more prone to excessive erosion. 

 

The weight of livestock causes issues of compaction and poaching, leading to ingress of fine 

sediment, and over widening of the channel. 

 

Furthermore, there is no establishment of tree saplings to succeed the few aging specimens 

remaining, leaving the channel bereft of cover and susceptible to warming and loss of water 

to evaporation.  
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Fig 8. Examples of channel straightening and associated erosion from within the small 

plantation at 53.928353, -1.7673312.  
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The density of tree planting had resulted in tall, whippy specimens, all of a similar age, with 

a thick, high canopy preventing much light from penetrating to the woodland floor so there 

was little in the way of understorey.  

 

Patches of bank erosion were evident, mostly associated with straightening of the channel 

u/s, but again, there was evidence of dredging spoil within the banks, so they would be far 

less resilient.  

 

Despite the number of trees, there was scant evidence of retention of wood within the 

channel. Opportunities could arise to renaturalise the composition and age-structure of the 

plantation by judicious felling and hence gap-creation to allow more light to the understorey 

and promote natural regeneration. 

 

Wood arising from felling, or indeed whole trees if they could be pulled from the soil relatively 

intact with their root balls, could be placed across or within the channel. Such structure 

diversifies the flow path and hence profile of the channel from scour & deposition processes, 

slows the flow, retains finer debris such as leaf litter which is an important food source for 

invertebrates, and provides cover for fish.  

 

The larger the woody material, the easier it is to retain in position. Bracing against or 

between living trees on the banks mimics natural wood fall without the need for further 

materials. However, wherever there is a risk of a tree trunk moving, it can be anchored or 

tethered to either its own stump or nearby trees with appropriately rated cable until it 

stabilises. See Recommendations. 
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Fig 9. A more open plantation of poplar(?) at 53.929471, -1.7671768. Even with lower grazing 

pressure, there was still evidence of reduced diversity in the herb sward and excess erosion 

where the channel was trying to return to its more natural (dynamic) course.   

 

The lower panel depicts that even a slender structure within the channel can have a marked 

impact upon depth diversity and substrate sorting. Here, an old cast iron field drain jutted 

almost 50% of the channel width, indicating the likely extent of erosion to the right bank. 

 

Immediately d/s was a deeper scour pool as flow had been forced down and underneath it, 

and as the energy dissipated on the downstream side, there was a ramp of clean gravel, 

sorted by size.  

 

In essence then, good habitat created by an artificial structure – simulating what retained 

wood within the channel should be contributing. 
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Fig 10. D/s & u/s (upper & lower panels, respectively) of the track bridge at 53.932119, -

1.7682445.  

 

Both images depict the artificial nature of the channel: walled to the LB, dredged and sculpted 

to a relatively consistent angle on the RB, and unnaturally smooth, sweeping bends resulting 

in uniform width and cross-sectional profile dominated by continuous riffle. 

 

Thus, while it may provide reasonable parr habitat, there is negligible mosaic of habitats and 

little of quality for eggs, fry and adults. 

 

The fields on the RB are under contrasting land use but both present a lack of buffering and 

not much in the way of cover.   
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Fig 11. Where both banks were protected only ~50m u/s at 53.933184, -1.7679846, and the 

channel had been allowed to wander over the lower, natural LB (ie energy had been allowed 

to dissipate on even this modest ‘floodplain’), there was greater evidence of physical 

diversity within the channel. 

 

Fig 12. The pinning in place of a 90o bend at 53.933965, -1.7677754 had required 

considerable boulder revetment to the RB but more room had been given over between the 

banks, allowing for some dissipation of energy and development of a deposition bar that had 

subsequently been stabilised by plant growth.    

 

Alder was regenerating nicely in crevices on the RB and should be encouraged to establish 

further as it will contribute shade, bank resilience and nutritious leaf litter. 
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Fig 13. At 53.935054, -1.7666534 and throughout the mixed deciduous woodland there was 

evidence of historic straightening and dredging of the beck, with piles of boulders lining the 

bank and effectively preventing energy dissipation. Again, the dredged material provided 

generally poor opportunities for sapling establishment and subsequent growth.  

 

With no infrastructure and wide buffer zones within the woodland, it would be ideal to return 

much of the dredged material to the channel to realise multiple benefits: better connectivity 

with the floodplain, thereby dissipating energy higher up the system instead of funnelling all 

the power rapidly d/s; better in-channel habitat diversity especially if the boulders can be 

added in a way to increase sinuosity (low piles on alternate sides ~7x the channel width 

apart); and allowing for a natural flora to establish along the land-water interface. 
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Fig 14. Same site as Fig 13 – the tree density was high, with tall whippy specimens, so even 

where they had fallen directly across the beck from embanked sides, there was actually 

relatively little structure against which the flow of water could work.  

 

Fig 15. Contrasting reaches where (upper) the channel was constrained within boulder 

revetment and walling, effectively disconnecting the beck from its floodplain, versus (lower) 

a more natural bank profile readily allowing spate flow to spill out.   
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Fig 16. 53.938427, -1.7650260: a ford comprising four inadequate culvert pipes was 

cemented onto a cascade of bedrock. Whilst the natural cascade would have been challenging 

for fish passage, the addition of fluming flow divided between four culverts would render it 

impassable. However, since the bedrock seams continued in patches for ~100m u/s (see Fig 

17), the series may have been the natural limit on the system for fish.   

 

The ford looked to have been rebuilt or strengthened relatively recently and will present an 

ongoing maintenance burden to the estate. As the lower image depicts, even relatively small 

debris accumulates and blocks the culvert pipes with ease and the impounding effect has led 

to considerable accrual of gravel on the u/s side.  

 

Whilst slightly more costly from the outset, a clear-span bridge of suitable aperture would 

be far less costly to maintain over the longer-term, not require continual monitoring for 

blockages, and not impact so heavily upon riverine processes. 
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Fig 17. Extensive (~20m) reaches of bedrock with few flow refugia would be extremely 

challenging for fish passage.   
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Fig 18. Further ford crossings fragmenting the beck.   
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Fig 19. At a couple of locations, trees had been cleared from around the beck and the majority 

of woody material removed completely from site. It also looked like larger boulders had been 

cleared to the sides of the channel.  

 

These actions would increase conveyance, creating greater risk of flooding d/s.  
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Fig 20. In contrast to Fig 19, a recently snapped crown of a mature tree had wedged across 

the channel creating a complex log jam. Although there was a short, impounded reach u/s, 

there were also clearly focal flow paths through the entire matrix. A considerable amount of 

fine debris had been trapped which may otherwise have created further problems at the ford 

culverts d/s. 

 

Allowing more large woody material of this scale to be retained in situ (large relative to the 

size of the channel so it is unlikely to be moved) would continually interrupt the flow of water 

and slow its conveyance d/s, thereby reducing flood peaks and dissipating energy. It also 

means that other woody structures d/s in the channel are less likely to be moved and become 

a flood risk. 
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Fig 21. 53.943628, -1.7604540 – the upper limit of the walkover where the channel was 

dominated by pool-cascade features because of the naturally steeper gradient. Even here, 

retaining wood across and within the channel would provide ecosystem benefits.  
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3.0 Recommendations 

 

Key to restoring a functional channel on Hundwith Beck will be 

‘slowing-the-flow’, starting as high up the catchment as possible to 

retain water and release it slowly. Works might include: 

 

• Reviewing any grips / drains / straightened tributaries, and 

using various methods (blocking, bales, boulder or wood leaky 

dams) to reduce conveyance. Yorks Dales Rivers Trust has 

produced lots of useful guidance on this - 

(https://www.ydrt.org.uk/what-we-do/nfm/) 

 

• Using wood arising from thinning out of the canopy to lay across 

or into the channel. Ideally these should be retained as large 

as possible (and including the root wad) so they cannot be 

moved by spate flow, wedged between the banks or other 

trees, or as a last resort, tethered to live trees of their own 

stumps as an anchor point - 

(https://www.wildtrout.org/content/how-videos; see Fig 22) 

 

• Retaining any naturally fallen wood already within the channel 

and consider winching more in from within the woodland. 

 

• In one or two specific locations as a demonstration test-case 

(eg 53.935618, -1.7664814), returning larger boulders to the 

channel that had been formerly dredged and incorporated into 

boulder revetment. This would allow for better reconnection to 

the floodplain and improvement of in-channel habitat diversity. 

 

• Lowering / removing the embankments (true RB) at 

53.926076, -1.7680759 and 53.931402, -1.7682907 and 

increasing the width of the riparian buffer strip / field margin, 

so that soil / slurry / fertiliser / pesticides are intercepted and 

cannot run off into the beck. Development of a native floral 

fringe will benefit both aquatic and terrestrial ecology – this 

may require fencing and provision of alternative water supply 

if livestock grazing is intended on those fields. 

 
 

 

 

 

 

 

https://www.ydrt.org.uk/what-we-do/nfm/
https://www.wildtrout.org/content/how-videos
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Fig 22. Upper panel: a riparian tree hinged or laid into a (much larger) channel to provide 

physical diversity and marginal cover whilst retaining a living hinge.  

 

Lower panel: a felled trunk cabled to its own living stump as an anchor on the Washburn, a 

much larger and equally flashy tributary of the Wharfe further downstream. 
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4.0 Making it happen 

Hundwith Beck is designated Ordinary Watercourse and hence 

permission for works suggested in this report should be sought from 

North Yorks CC. There is considerable funding available for such 

initiatives.  

 

WTT Fundraising advice - Help and advice on how to raise funds for 

habitat improvement work can be found on the WTT website - 

www.wildtrout.org/content/project-funding and should be discussed 

with your local Conservation Officer. 

 

In addition, 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  

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 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. 
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6.0 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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