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1.0 Introduction 

This report is the output of a site visit undertaken by Tim Jacklin of the Wild 

Trout Trust to the Linacre Brook at Linacre Reservoirs near Chesterfield, 

Derbyshire on 1st March 2022. Comments in this report are based on 

observations on the day of the site visit and discussions with Lloyd Ross, 

Ranger for Severn Trent Water, the owner of the site. 

Normal convention is applied throughout the report with respect to bank 

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

bank (RHB) whilst looking downstream. 

 

2.0 Overview 

The Linacre Brook rises in the hills to the west of Chesterfield and flows 

eastwards into the town to join the River Rother. The section inspected was 

upstream and downstream of Linacre reservoirs, three online dams formerly 

used as drinking water supply for Chesterfield. The dams date to the late 

1800s / early 1900s and ceased operation for water supply in 1995; the site 

is now a country park managed by Severn Trent Water. 

The overall classification under the Water Framework Directive for 2019 is 

Moderate (Holme Brook/Linacre Beck Water Body 

https://environment.data.gov.uk/catchment-

planning/WaterBody/GB104027057670); the classifications for fish and 

invertebrates are also moderate. As with most other waterbodies, it fails for 

the virtually ubiquitous flame retardant chemicals, but also for cypermethrin 

(a pesticide) and mercury. These classifications may be based on sampling 

points which are some distance from the reach inspected, so may not reflect 

immediate local conditions. Linacre reservoirs are classified separately from 

the brook (https://environment.data.gov.uk/catchment-

planning/WaterBody/GB30433178) and are also at overall moderate 

ecological status.  

In the past there was an issue with the management of water releases from 

the reservoirs resulting in low flows impacting on fish downstream; this is 

resolved and the site owners are keen to improve in-stream habitat, in 

particular using large woody material structures. Some detailed analysis of 

https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027057670
https://environment.data.gov.uk/catchment-planning/WaterBody/GB104027057670
https://environment.data.gov.uk/catchment-planning/WaterBody/GB30433178
https://environment.data.gov.uk/catchment-planning/WaterBody/GB30433178
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invertebrates has been carried out at Linacre by Aquascience (Dr Nick Everall) 

which should provide a good baseline for future monitoring.  

 

3.0 Habitat Assessment 

The Linacre Brook and reservoirs are located in a landscape of largely 

deciduous native woodland, with some permanent pasture and coniferous 

plantation; this is beneficial both for riparian habitat and water quality. As 

artificial impoundments, the reservoirs fragment the brook habitat and 

interrupt natural sediment transport; this will have adverse impacts on the 

wild trout population. For example, trout upstream of the reservoirs will be 

reproductively isolated from the population in the rest of the catchment, thus 

vulnerable to genetic effects (inbreeding depression) making them less fit to 

adapt and survive in future. A dearth of gravel downstream of the reservoirs 

may impact trout breeding and invertebrate habitat there (see below). 

A short section of the brook was inspected upstream of the reservoirs. The 

brook enters the reservoir through the footings of a footbridge (Figure 1) which 

create a drop of approximately 30cm. Although at current flows this is 

passable to trout, given the reasonable depth of the pool downstream which 

facilitates leaping, it is far from ideal. A clear-span bridge across a river bed 

with natural gradient and sediment transport would ensure free fish access 

under all conditions; this should be implemented by breaking out the centre 

of the footings. A stop-gap improvement would be to create a radiused surface 

across the drop to form an ‘adherent nappe’ (see recommendations). 
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Figure 1 The brook dropping over a bridge culvert into the upper reservoir. 

Upstream of the reservoirs the in-stream habitat is good. The physical shape 

of the channel and banks (plan-form and cross-section) appear to be 

unmodified, with the processes of erosion and deposition occurring at a natural 

rate. Pools are present on the outside of meander bends which provide good 

adult trout habitat in the deeper water, often supplemented with valuable 

submerged cover in the form of tree roots (Figure 2 and Figure 3). 
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Figure 2 Deeper pool on the outside of a meander. 

 

Figure 3 Scour pool and tree roots – excellent adult trout habitat.
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Figure 4 Straight section with less depth variation. Stable large woody material could easily 

be introduced here by hinging, winching-over or felling selected trees (as illustrated). 

Some sections of the brook are straighter and have less depth variation (Figure 

4). These areas would benefit from the introduction of large woody material 

and there are multiple opportunities to do so using bankside trees (see 

recommendations for examples). 

Downstream of the reservoirs there is a short section of brook impounded 

behind a concrete weir; this is a partial barrier to fish movement but there 

would be minimal benefit in addressing it whilst the impassable dam/spillway 

just upstream remains.  

Downstream of this point the brook is similar to the upstream section in terms 

of channel form and bankside vegetation (Figure 5). One major difference is the 

greater proportion of bedrock and lack of natural river-bed sediments, which 

is due to the interruption of natural sediment transport by the reservoirs. The 

reservoirs act as sinks for sediment, whilst the ongoing process of transport 

in the brook downstream leads to a net loss of particles (in particular the finer 

components: gravel – sand). This is likely to have an impact on gravel-
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spawning fish (trout) and invertebrate life. The extent to which this occurs 

depends upon the availability of sediment sources (e.g. from bank erosion) 

with downstream progress. 

 

Figure 5 Downstream of the reservoirs. 

It may be beneficial to introduce gravels to this section of the brook to improve 

trout spawning opportunities and invertebrate habitat. To begin with, this 

could be done as a small-scale trial to assess the rate of transport and the 

benefits (e.g., with reference to previous invertebrate surveys). A guide to the 

size composition of material could be obtained by measuring it upstream of 

the reservoirs. The following case studies are relevant to this issue: 

www.wildtrout.org/wttblog/delighted-of-dauber-gill  

www.wyeuskfoundation.org/gravelling-the-elan-ges-project  

Large woody structures are present in this part of the brook, some of them 

evidently the result of recent storms (Figure 6 and Figure 7). These are excellent 

habitat and provide a good template for introduced structures. Their stability 

results from: 

http://www.wildtrout.org/wttblog/delighted-of-dauber-gill
http://www.wyeuskfoundation.org/gravelling-the-elan-ges-project
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• Large size/length – whole trees having the length and bulk to wedge 

solid and remain stable. This can be as a result of wedging within the 

channel (tree length needs to be 2 – 3 times the channel width), or the 

majority of the trunk length/weight remaining on the bank. 

• Presence of standing trees on the banks to buttress and wedge the fallen 

timber. 

 

Figure 6 This fallen tree is braced between two standing trunks (arrow), providing stability 

and keeping the trunk protruding across the channel. 
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Figure 7 A substantial tree which has fallen at an acute angle across the channel and split in 

the centre. These attributes should ensure its stability and provide a good template for 

introduced large woody structures. 

The fallen timber should of course be retained and will accrue multiple 

benefits including: 

• Trapping leaf litter for the benefit of leaf-shredding invertebrates and 

further up the food chain. 

• Providing cover for fish and other wildlife. 

• Creating a variety of scour and depositional effects, leading to 

retention and sorting of river bed substrates, with knock-on habitat 

benefits. 

• Natural capital benefits – slowing higher flows and contributing to a 

reduced downstream flood peak. 
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4.0 Recommendations 

• Retain the existing natural large woody structures.  

• Introduce further large woody structures using bankside trees. This can 

be done by: 

➢ Felling trees into and across the channel, ensuring that the trees are 

a sufficient size to be stable (suggested minimum length of 3 times 

the channel width). These should be angled across the channel to 

avoid complete blockages of the channel developing (Figure 8). 

➢ Hinging trees – partially cutting to leave the tree attached to its 

stump (Figure 9). Note that this is potentially dangerous and should only 

be undertaken by suitably qualified and experienced personnel. 

➢ Winching-over trees to retain an attachment to the bank by the root-

ball (Figure 10). 

As with all tree work, due diligence should be given to ecology (bird 

nesting, bats, etc.) and permissions (e.g., Tree Protection Orders, 

Felling Licence). 
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Figure 8 A woody structure with an angled main limb, raised at the upstream end, promotes 

debris accumulation in the downstream corner, maintaining a free gap beneath the 

structure (flow left to right). 

 

 

Figure 9 Leaving a hinge is a secure and effective way of fixing the upstream end of a 

structure. The downstream end can be wedged against standing trees or left free. 
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Figure 10 Example of a large tree previously winched over by tractor-mounted winch. Part 

of a South West Peak Living Landscape project carried out by Cheshire and Staffordshire 

Wildlife Trusts. River Manifold, Staffordshire. 

 

• Modify/remove the footbridge footings (Figure 1) to restore natural bed 

gradient, sediment transport and fish passage. If this is not possible in 

the short-term, create a fish easement in the form of a radiused surface 

across the drop to form an adherent nappe. An adherent nappe is a 

rounded surface over which water flows in a solid plume with no 

entrained air; this makes it easier for fish to ‘sprint’ over small drops.  
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Figure 11 A problem for fish passage - long section of a weir with a level crest and sharp downstream edge 

creating an air gap (red arrow). Known as an aerated or ventilated nappe – this impedes fish passage. 

 

A notch with an adherent nappe could be cut through structure. This is 

normally achieved by having sufficient thickness of cross-wall and 

providing a curved or 250 -300mm radiused profile. An alternative means 

of creating an adherent nappe can be to use a chamfered profile, which is 

sometimes easier to attain (Figure 12 - Figure 15). Notches are effective in narrow 

crested, vertical weirs where the head difference between upstream and 

downstream water levels is ≤0.5m and there is a suitable depth of water 

below the weir - a depth of at least twice the head difference is required. 

In `streaming flow` situations the gaps, notches must be at least  0.20m 

wide for trout & large coarse fish. In `plunging` flow situations (more 

likely) they should be wider and a minimum of 0.3m for trout and coarse 

fish. 

 

 

Figure 12 Long section showing radiused profile and adherent nappe, excluding air gaps and allowing fish to 

swim over the weir. 
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Figure 13 Schematic diagram of a pool-traverse fish pass showing the radiused profile of the weir walls and 

notches, minimising turbulence. The same principle applies to notches in small weirs. 

 

Figure 14 Measurements (scalable) for a chamfered profile to a 300-mm thick wall which would create an 

adherent nappe. 
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Figure 15 Cutting a notch. 
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5.0 Making it Happen 

The Wild Trout Trust may be able to assist with further advice and assistance 

with application for permissions, for example Ordinary Watercourse Consent 

for the introduction of large woody structures. 

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. 

Legal permissions may be required before commencing work on site. These 

are not limited to landowner permissions but may also involve regulatory 

authorities such as the lead local flood authority and any other relevant bodies 
(e.g. Natural England and Forestry Commission) 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 site. 

 


