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1.0

Introduction

This report is the output of a site visit undertaken by Gareth Pedley of the
Wild Trout Trust (WTT), with a technical geomorphology section by Professor
Malcolm Newson of Tyne Rivers Trust/River Catchment Services Limited
(RCSL), to the River Derwent on the 13th September, 2012. Comments in
this report are based on observations on the day of the site visit and
discussions with John Shannon, Dave Croft and Shaun McGinty. The section
covered by this report extends for approximately 1 mile downstream of the
Brompton to Sherburn Road Bridge (SE9532279456). However, the
prescriptions outlined can be applied more widely as the area visited is
representative of much of the surrounding catchment.
Normal convention is applied throughout the report with respect to bank
identification, i.e. the banks are designated left hand bank (LB) or right hand
bank (RB) whilst looking downstream. Location coordinates are given using
the Ordnance Survey National Grid Reference system.
This section of river lies within the “River Derwent from Troutsdale to River
Rye Waterbody”, particulars of which can be viewed in the table below.
River Derwent from Troutsdale Beck to River Rye

View data

Waterbody ID

GB104027067930

Waterbody Name

River Derwent from Troutsdale Beck to River Rye

Management Catchment

Derwent (Humber)

River Basin District

Humber

Typology Description

Low, Medium, Calcareous

Hydromorphological Status

Heavily Modified

Current Ecological Quality

Moderate Potential

Current Chemical Quality

Good

2015 Predicted Ecological
Quality

Moderate Potential

2015 Predicted Chemical
Quality

Good

Overall Risk

At Risk

Protected Area

Yes

Number of Measures Listed
(waterbody level only)

3

Interestingly, while being classed as “Poor” for Fish and Overall Ecological
Quality under the Water Framework Directive, the waterbody scores as
“High” for all other parameters, excluding Overall Hydromorphological
Quality
and
Hydrology
(http://maps.environmentagency.gov.uk/wiyby/wiybyController?latest=true&topic=wfd_rivers&ep=qu
ery&lang=_e&x=494775.375&y=479320.625&scale=5&layerGroups=1&quer
yWindowWidth=25&queryWindowHeight=25).
This is primarily due to the significant straightening and dredging that has
historically occurred through attempts to improve land drainage and flood
conveyance. In addition, a man-made flood relief channel bisects the hills
between the upper River Derwent and the sea, known as the Sea Cut. The
Sea Cut channel takes a significant volume of the River’s natural peak flows,
which now bypass the river altogether, discharging via the Scalby Beck
system to the Sea. A consequence of this being that the River Derwent along
the waterbody in question exhibits a relatively stable flow regime, with only
minor fluctuations in height, even after significant rainfall (Shannon. J, pers.
comm.) This is well demonstrated by pictures 1& 2, showing the river in dry
conditions, and after significant rainfall.

Picture 1. The River Derwent at normal spring level (24/04/2012).

Picture 2. The River Derwent (26/09/2012) after significant summer rainfall that lead to flooding in
many other areas of the region. Note there is little change in level when compared to picture 1; the
main difference being a small increase in sediment loading/turbidity.

The waterbody lies within the Vale of Pickering Natural Area - “The Vale of
Pickering is a low-lying, east-west plain well defined by the Wolds
escarpment to the south, the Tabular Hills (the Corallian foothills of the
North York Moors) to the north, the North Sea to the east and the Howardian
Hills to the west. The Howardian Hills separate the Vale of Pickering from the
Vale of York, with the River Derwent flowing west through Kirkham Gorge.
The site of a post-glacial lake, the Vale has a predominantly level
topography covered by drift deposits, with some rolling ground on boulder
clay and moraines in the far east. The underlying Jurassic sandstones and
mudstones have little direct influence upon the landscape. Minor outliers of
Jurassic limestone occur at the foot of the Tabular Hills and the Howardian
Hills, with some admixture of eroded chalk amongst the sands at the base of
the Wolds escarpment in the south-east. Springs associated with calcareous
aquifers feature in several places at the periphery of the Vale of Pickering
such as at Rye House, Lady Spring Wood and Keld Head. Significant rock
exposures of a near-complete Upper Jurassic sequence can be found along
the coastal section of the Natural Area between Scarborough and Filey.
The Vale of Pickering acts as a drainage basin for the surrounding hill
country. The canalised River Hertford drains west into the Derwent from
Muston whilst the Rye and its numerous tributaries flow to the Derwent from
a north-westerly direction. Minor streams such as Scampston Beck and
Settrington Beck join the Derwent from the south. With the exception of the
Hertford, these rivers and streams have predominantly calcareous
catchments, flowing from the Corallian masses of the Tabular Hills and
Howardian Hills to the north and west or the chalk Wolds to the south.”
(http://www.naturalareas.naturalengland.org.uk/Science/natural/NA_search.
asp)
A Waterway Partnership group has been set up in the local area, which
brings together many of the parties interested in the catchment and
facilitates a forum for discussion on management and improvement of local
watercourses. This group includes the Environment Agency, Inland Drainage
Board, East Yorkshire Chalk Rivers Trust and Local Authority, providing a
great opportunity for shaping future management of the Derwent system in
a more sympathetic manner.

2.0

Fishery Overview

No Angling Clubs operate on this section of water, and the fishing and
adjacent land/floodbanks are owned by the Environment Agency. In this
vicinity the River Derwent supports a mixed fish stocks; a combination of
Environment Agency electrofishing surveys and angler catches confirm a
diverse range of species present within the reach, including trout (Salmo
trutta), pike (Esox lucius), perch (Perca fluviatilis), chub (Leuciscus
cephalus), eel (Anguilla anguilla), roach (Rutilus rutilus), dace (Leuciscus
leuciscus), brook lamprey (Lampetra planeri - likely limited to this species by
migration barriers downstream), gudgeon (Gobio gobio) and grayling
(Thymallus thymallus). This is testament to the historic diversity of the
river; however, the populations of many of these species are currently at low
densities, or under threat, due to the anthropogenic modifications of both
flows and the physical river channel, that have greatly reduced habitat
quality.
It was also mentioned that salmon and sea trout are now returning to
sections of the river downstream, following significant improvements in
estuarine water quality post Industrial Revolution, and as the significant
barriers to fish migration throughout the lower catchment are addressed
(Shannon. J & McGinty. S, pers. comm.).

3.0

Hydromorphology

Wherever possible, the optimal remediation for realigned channels is to
reinstate their natural course. This not only restores channel diversity, and
the correct gradient for that area of the system, but also directly reconnects
the watercourse with its original bed, restoring natural fluvial processes.
In reality, this may not be a cost effective option at the present time,
meaning that other remediation measures have to be explored to move the
waterbody towards “good ecological potential”.

3.1

Hydromorphological Assessment - By Professor Malcolm
Newson, Director TRT and Hydromorphology Trainer/Advisor to
EA national

Confronted by a river channel straightened in the heyday of engineered ‘land
drainage’, with strong earthen floodbanks, flanked by ‘delft’ drains, with
cereal farming beyond and with a regular channel maintenance regime,
restoration of channel physical habitat is rarely an option! However, in the
case of this reach of the Derwent it patently is not just an option but would
be a cost-effective solution to raising the WFD Potential of the waterbody
(albeit in the longer term, a reach at a time).
Thanks to the size of the floodbanks (notably the width of the northern one),
the reduced flood peaks of the Derwent (the result of the upstream
diversion) and the fact that the land drainage function has now passed to
the delft drains, a limited planform restoration is highly feasible but, more
significantly, bed modifications can be made using mainly local materials
which will add considerable hydromorphological diversity: a vital contribution
to fish habitat. Furthermore, the design of the rehabilitation (it is not in fact
full restoration to the pre-drainage geomorphology) can be targetted at the
mix of fish habitats required to achieve WFD enhancements. Water quality
has improved considerably in recent years and invertebrate surveys confirm
an ecological response at the base of the food-chain: hydromorphology
remains a constraint – lack of form, substrate and flow diversity dominating
the unfavourable influences.
1. Salient hydrological and morphological characteristics of the reach
It is proposed that approximately one mile of the Derwent is rehabilitated,
downstream of the road bridge between Brompton and Sherburn. A variety
of techniques will be used and monitoring for effectiveness (both channel
adjustment and ecological response) will be intentive and costed into the
project. A control reach with identical pre-project conditions should be
selected.
Whilst pre-drainage channel planform on this section of the Derwent was
meandering/anastamosing it would be unrealistic to restore a fully sinuous
channel: the main constraint is the workable space within the floodbanks.
The northern bank is, however, three to four times the channel width at
water level and can be selectively excavated to create a sinuous planform. A

site investigation of floodbank integrity and composition would be advisable
before the locations are chosen to ‘bite into’ it. Pressure on the banks at high
flows in the Derwent are reportedly not great – the river does not rise to
anywhere near current conveyance capacity; the banks are strong enough to
withstand heavy vehicle passage.
The channel is not heavily silted: elsewhere on the Derwent this problem
contributes significantly to the ‘unfavourable condition’ of the SSSI/SAC.
Recent channel maintenance revealed fine gravels and sands as the active
component of channel bed materials but it is not known whether the banks
contain similar materials (which would thus become available for use on the
bed if separated during excavation).
Macrophyte growth currently provides much of the in-channel flow diversity
and a significant habitat – I was left wondering why, therefore, regular
‘weed’ maintenance persists – it would clearly cease after rehabilitation.
There is little or no tree cover in the reach; careful reintroduction of e.g.
marginal willow is also desirable to provide a mosaic of light conditions and
eventually add flow diversity as branches drag the surface flow or limbs fall
into the channel.
2. Towards some outline principles for channel rehabilitation
Site investigation should precede detailed channel design – the project will
require knowledge of the materials involved as well as QS data for costings.
It will be of benefit to the costings and environmental principles if as much
material as possible is retained on site or sourced in the vicinity.
Local water level data should be collected as soon as it is agreed to start the
project – 3-6 robust gauge boards, surveyed in down the working length,
will support the necessary LDC assurances about conveyance impacts.
As for channel design, the aim is to gain agreement on the species of fishes
native to this section of the Derwent, their key life stages and thence to
habitat features of significance. As an aside, the connectivity of the Derwent
to some of its tributaries (e.g. at the north side flow gauging station) should
also be restored.
The early vision is for the reach to be divided, based on the site
investigation, into 5 or 6 subreaches, with the focus in each being a lengthy
embayment cut into the northern floodbank and perhaps matched by

scalping from the south bank. It may be of value to riddle the excavated
materials to gain new substrate or bank-forming materials – muck shift
should be minimised.
The hydromorphological principles should be to achieve a more varied longprofile, with (gravel) riffle features spaced according to known ‘natural’
conditions and with channel width alternating between pinch points which
will contribute energy/aeration and wider, shallow sections which will
encourage macrophyte colonisation. The cross-section of the rehabilitated
channel could be diversified using inset ‘berms’, seasonally covered with
water and scoops to provide backwater or off-stream refuges for coarse fish.
Bank angles at present are too steep and regular: for tree planting a lower
shoulder will be required.
A major point of subdividing the reach is that the project, whilst based on
current best practice in hydromorphological rehabilitation, could innovate
mixes of treatments. The proposed monitoring of ecological responses will
then, over the next decade, produce further contributions to best practice
and render the Derwent scheme of national significance.
Malcolm Newson 16.09.12

4.0

Habitat Assessment

The realignment and dredging that has been undertaken on this reach have
resulted in a relatively featureless channel. The straightened planform,
gradient and bed profile (relatively constant c.110cm water depth) mean
that the pool and riffle sequence naturally present in this area of the
catchment has been completely lost. Spoil from recent dredging activity
revealed that some gravels are still present on the bed, but appear to be
limited in volume and of a uniform size. This represents a significant lack of
many habitat features vital for the production of healthy salmonid and
rheophilic coarse fish stocks, and while the waterbody is classed as “High”
for macro-invertebrates. This does not, however, preclude a significant
divergence from the invertebrate populations that should naturally occur
within the river as the current modified river conditions are likely to have
been allowed for in the modelling.

An absence of shallower riffles and associated clean gravel substrate means
that there is no provision for substrate spawning species like trout, grayling,
chub or dace, and the lack of shallow and gradually sloping margins greatly
reduces habitat value for many juvenile fish species that do enter the reach.
The variety of fish “lies” and cover that would be provided by the flow
diversity of disturbed, riffled water on natural river reaches is also lost.
A lack of deeper pool and slack water also creates a significant issue in any
elevated flows that do occur, as no refuge areas exist, particularly with the
lack of in channel structure. This will be a major issue for juvenile fish during
higher flow. The lack of pools also creates bottlenecks in adult trout and
shoaling fish habitat too, as deeper holding-water is not available.
Impacting on both of these issues is the fact the uniform, constrained
channel and stable flow regime provide limited opportunity for the natural
erosion and deposition that would facilitate formation of new pool and riffle
features. Furthermore, the channel dredging that still continues, removes
what little features do start to develop, preventing vegetation encroaching
into the channel and removing a vital step in the channel naturalisation
process of middle to lowland rivers.
Similarly, the lack of marginal tree cover, root mass and trailing limbs,
combined with a corresponding lack in supply of woody debris to the channel
removes the other potential sources of flow diversity, and facilitation of the
corresponding erosional/depositional processes. The absence of these
features also means that there is significantly less structure within the
channel for fish to use as cover, leaving them more susceptible to predation.
The low abundance of trees for much of the length also creates a lack of
shade, which would ordinarily provide fish with respite from direct sunlight
and modify underlying aquatic plant communities, thereby enhancing habitat
quality and reducing the impacts of river warming in bright conditions.
The lack of flow diversity and shallower, higher velocity sections has also
impacted on aquatic macrophyte growth. The predominant species by far,
was what appeared to be Sparganium emersum (Picture 3), the presence of
which was responsible for what little flow diversity there was in many areas.
Occasional patches of water starwort (Callitriche sp.) were observed, and
where water velocities increased, small areas of water crowfoot (Ranunculus

sp.) are becoming established, providing higher quality habitat for aquatic
invertebrates than the other two species.

Picture 3. Sparganium within a significantly restricted channel, further restricting flows and creating
velocities capable of supporting water crowfoot.

Another significant bottleneck to recruitment on the reach, particularly for
salmonids, is the disconnection from many of the river’s tributaries where
higher quality spawning habitat exists; notably the impassable Snainton Ings
gauging weir on Brompton Beck, at its confluence with the Derwent (Picture
4). The small concrete weir at the confluence of Ruston Beck and the
Derwent (Picture 5), whilst small, is also a barrier to small trout, grayling
and coarse fish, and a behavioural barrier to all fish.

Picture 4. Snainton Ings gauging weir. An impassable barrier to fish migration up Brompton Beck.

Picture 5. Small barrier restricting fish access to Ruston Beck.

Further examination of several of these tributaries, particularly Brompton
Beck, revealed that although subject to some significant channel
modification, they still exhibited many of the characteristics to support
salmonid stocks. Areas of shallow riffle were present over relatively clean,
un-compacted gravels in the required 5-50mm range, the value of which
was well demonstrated by the presence of apparently healthy trout
populations around the village of Brompton (Picture 6).

Picture 6. Wild brown trout on the Brompton Beck in Brompton Village.

5.0

Recommendations
5.1

Cessation of dredging work within the channel

It appears that the current dredging regime on the river is a legacy of past
flood defence work that is now no longer required. The River Derwent
currently sits within a perched channel, well above the land drains which
flank its sides, as described in the geomorphological assessment. This alone
reduces the impact that rainfall, runoff and localised ground water levels will
have on the River. When combined with the significant portion of higher flow
volume that is removed from the Derwent, via the Sea Cut, corresponding

limited fluctuations in flow and the significant height of the existing flood
banks, any requirement for dredging appears to have already been
removed.
In addition to the significant impacts on habitat quality, dredging practices
are also having a negative impact on crayfish within the reach, several of
which were found dead within the recently dredged spoils on the bank.
Environment Agency surveys have confirmed that the crayfish present within
this reach of the Derwent are, in fact, native white clawed crayfish
(Austropotamobius pallipes), and therefore protected species (Picture 7).

Picture 7. The remains of a dead crayfish found in dredging spoil on the river bank.

With all of these considerations in mind it is proposed that an immediate
review of all dredging and in-channel maintenance work is undertaken, as
this work appears unnecessary, and is seriously exacerbating the habitat and
morphology issues on this waterbody. The work also constitutes a continued
negative impact on its Water Framework Directive status, and is potentially
impacting on a protected species that could also constitute an offence.

5.2

Channel re-meandering and naturalisation

If the dredging pressure could be removed it would become a realistic option
to begin the process of reinstating a more natural morphology within the
reach. The exact detail of this prescription will have to be carefully designed,
along the guidelines highlighted in the geomorphological assessment. The
basic principle will be to cut back into the flood banks wherever possible, to
create a two stage channel. This would relieve the pressure of higher flows
and create improved areas for the planting of marginal trees and
recolonisation of riparian vegetation. The reduction of high flow pressure
within the primary channel will also facilitate beneficial vegetation to become
established within the margins, helping to create areas where limited natural
erosion and deposition can take place.
In addition to setting back the flood bank, alternate cut and fill type work to
increase sinuosity of the channel in pre defined areas should be undertaken
to increase flow diversity and assist hydromorphological processes. A
simplified diagram of the process can be seen in picture 8. However, in
reality a more irregular plan-form should be created to mimic a natural river
course, with bends created by removing material from one bank and placing
it opposite on the other bank. Pools and riffles can then be exaggerated by
removing coarser bed material from a section (creating a deeper pool) and
depositing it immediately downstream (helping to create a riffle). It may also
be beneficial to widen the existing channel in areas where gravel riffles are
to be created. This will relieve pressure during higher flows, allow more
gravel to be imported without impounding flows and help create greater
areas of the currently lacking, shallow habitat.
It will be beneficial to provide increased protection in certain areas of the
banks and flood banks, particularly the outside of bends, through additional
tree planting/revetment to prevent erosion in areas where it is undesirable.
In addition to ensuring that works undertaken do not increase flood risk, it is
also important to ensure that any in-channel modifications do not further
exacerbate the issues with flows by increasing impoundment of water within
the reach. With this in mind, it is important to monitor water levels while
work is being undertaken to identify if a negative impact is being created
(i.e. increased water levels).

Discussion with Environment Agency Assets Management teams and
engineers will be required to ascertain the feasibility of modifying the floodbanks, and installing features, but this should not be seen as a barrier to its
undertaking.
It is a legal requirement that all works to a main river require written
Environment Agency (EA) consent prior to the work being undertaken, either
in-channel or within 8 metres of the bank (5 metres in certain areas).

Picture 8. A diagram of the type of channel re-meandering that could be undertaken (adapted from the
River Restoration Centre). The red arrows indicate areas where bank materials could be removed
and/or placed within the channel.

5.3

Gravel/riffle reintroduction

Gravel reinstatement would be beneficial in all dredged areas to lift the bed
level and create a more diverse channel, combining these reintroductions
with the re-meandering (cut and fill work), so that the recreated riffles are
maintained in the future by natural river processes. Adding imported,
cleaner gravels to the material won from the river bed will also help to
increase the quality of the gravel beds and riffles created.
Generally, riffles should be two to three times as long as the channel width,
and if required, can be stabilised by first lining the bed with large stones or
cobbles, before top dressing with 5-50mm, angular river gravels.

This work would be well complemented by providing shallower areas
downstream of the riffles for juvenile habitat, with the inclusion of
brushwood/trailing vegetation and/or coarse substrate along the margins for
cover. Tree kickers and other in-stream structures could also be employed to
provide cover and facilitate gravel sorting/cleaning around the introduced
gravel.
As with cut and fill work, water levels must be monitored to prevent
impoundment of flows.
5.4

In-stream Structures

In addition to the major mechanical channel work where excavators will be
required, in areas where the banks are already stable, it would be beneficial
to install living willow (sallow rather than taller species) brash bundles as
adult fish cover. These should be staked into the river bed, against the bank,
with at least 1/3 of the bundle submerged at normal flows. In time, these
bundles should take root, and become bushes, increasing the shade and
cover available locally. A certain level of future management would also be
beneficial to keep the shrubs low and bush, and optimise the cover they
provide. This would be a lesser requirement with sallow than other larger
willows.
Alternatively, tree kickers and root wad type habitat features could also be
installed. These would create an instant increase in the amount of cover and
flow diversity within the reach, also providing some of the currently lacking
fish cover and protection from predation. The flow diversity created will also
greatly enhance levels of natural erosion and deposition within the channel,
further helping to diversify the channel and increase habitat quality.
5.5

Livestock exclusion from the riverbank

Fencing livestock away from the river margin will kick-start the regeneration
of bank side trees and a greater diversity of herbaceous vegetation from self
set shrubs, seeds and propagules transported by the river. This will increase
bank stability in areas where work is undertaken, while also greatly
increasing the value of riparian habitat for many species of birds, mammals
and invertebrates.

5.6

Tree planting

With the exclusion of stock, planting of locally native species such as willows
(Salix cinerea & Salix caprea), alder (Alnus glutinosa), ash (Fraxinus
excelsior), and hawthorn (Crataegus monogyna) would also become a viable
proposition. Once established, these would provide the shade and woody
material source that is currently lacking within the reach, while further
enhancing habitat along the river corridor.
Full consultation with the Environment Agency should be undertaken before
undertaking any tree work to ensure that it doesn’t impact on flooding or
compromise the integrity of the banks.

6.0

Making it Happen

Outline of the steps necessary to put the recommendations into action.
Further WTT assistance:
•

•

•

WTT Project Proposal
o Further to this report, WTT can devise a more detailed project
proposal report. This would usually detail the next steps to take
and highlight specific areas for work, with the report forming
part of a land drainage consent application.
WTT Practical Visit
o Where assistance is required to carry out the kind of
improvements highlighted in an advisory visit report, there is the
possibility of WTT staff conducting a practical visit. This would
consist of 1-3 days work with a WTT Conservation Officer
teaming up with interested parties to demonstrate the habitat
enhancement methods described. You would be asked to
contribute only to the cost of materials and reasonable travel
and subsistence costs of the WTT Officer.
WTT Fundraising advice
o Help and advice on how to raise funds for habitat improvement
work
can
be
found
on
the
WTT
website
http://www.wildtrout.org/content/project-funding

The WTT officer responsible for fundraising advice is Denise Ashton:
dashton@wildtrout.org
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8.0

Disclaimer

This report is produced for guidance only and should not be used as a
substitute for full professional advice. Accordingly, no liability or
responsibility for any loss or damage can be accepted by the Wild Trout
Trust or Tyne Rivers Trust (RCSL) as a result of any other person, company
or organisation acting, or refraining from acting, upon comments made in
this report.

