Kinder Reservoir and tributaries - Hayfield

An advisory visit carried out by the Wild Trout Trust – August 14th 2013
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1. Introduction
This report is the output of a Wild Trout Trust Advisory Visit (AV) undertaken
around Kinder Reservoir and the reaches of its three feeder streams (which
discharge at approximate National Grid References of SK 06034 87885, SK
06374 88355 and SK 05942 88709 respectively).
The visit was hosted by Nicola Hudson of Upper House, Hayfield. Comments in
this report are based on observations and discussions on the day of the site visit
which was prompted by an interest in diversifying the activities offered at the
property. Both the fishing and hunting rights belong to Upper House over the
surveyed area.
Throughout the report, normal convention is followed with respect to bank
identification i.e. banks are designated Left Bank (LB) or Right Bank (RB) whilst
looking downstream.

Figure 1: Map of the reservoir with three obvious arms – each with its own tributary stream. Arrow is at
NGR SK 06034 87885

2. Catchment overview
The reservoir is identified under the Water Framework Directive as a single
water body with the reference GB31232499 and classed as heavily modified due
to its artificial construction. Underlying bedrock geology is gritstone – with the
predominant superficial deposits consisting of peat. Some localized alluvium
(clay, silt, sand and gravel) deposits are apparent in the valley bottoms. The
northern-most two feeder streams sit within extensive areas of sheep-grazing.
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By contrast, the lower section of the southern-most feeder stream passes
through dense mature woodland.
Table 1: Summary designations for Kinder Reservoir under the Water Framework Directive waterbody
classification system
Site details
Water Body
Name
Water Body ID

Kinder Reservoir

Catchment

Upper Mersey

River Basin
District
Overall Risk

North West

GB31232499

At Risk
Point Source Pollution Risk:

OVERALL POINT SOURCE POLLUTION RISK

Probably Not At Risk

Point source phosphorous

Probably Not At Risk

Diffuse Pollution Risk:

OVERALL DIFFUSE POLLUTION RISK

Probably At Risk

Dissolved Oxygen

Probably At Risk

Diffuse phosphorous

Probably Not At Risk

Water Abstraction and Flow Regulation Risk:

OVERALL WATER ABSTRACTION AND FLOW REGULATION
RISK

Probably Not At Risk

Physical or Morphological Alteration Risk:

OVERALL PHYSICAL OR MORPHOLOGICAL ALTERATION
RISK

At Risk

Alien Species Risk:
Non-native species. Many species of plants and animals have been introduced to this country since Roman times. Several of
these non-native species are invasive and have been causing serious problems to the aquatic and riverine ecology and
environment.

OVERALL ALIEN SPECIES RISK

Probably Not At Risk
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Whilst the feeder streams are not identified as waterbodies in their own right,
their condition will fundamentally affect the status of the reservoir waterbody. As
a consequence, the designations suggesting that the reservoir is at risk of both
diffuse pollution and associated potential elevations in biochemical oxygen
demand, will be driven primarily by the land use in the catchment area draining
into the reservoir. The presence of extensive sheep grazing (despite a
presumption that this should not be practised) is a highly significant determinant
of local ecological conditions. It was noted during the visit that efforts to restore
native moorland habitats are to be made, and that some associated water
quality monitoring was being carried out by United Utilities.
Although the waterbody designation ascribes a low biosecurity risk, it should be
noted that any changes to the pattern of usage of local amenities could bring
additional risks of the introduction of alien species. In the absence of effective
eradication measures, prevention is the only protective option available.

3. Habitat assessment
The first feature inspected was the mouth of the southern-most feeder stream
closest to Upper House. The low water levels at the time of the visit revealed a
recognisable, sinuous stream channel that extended some way into the
perimeter of the reservoir itself. The landowners note that the water levels are
particularly prone to wide fluctuations due to the emergency-supply nature of
the water stored in Kinder Reservoir.

Figure 2: Mouth of southern feeder stream as it discharges into the reservoir at SK 06034 87885

As with many reservoirs that experience highly variable water volumes, the
exposed rocky shoreline supports relatively little life. However, given that this
phenomenon is inseparable from the normal operation of the reservoir, it is
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mentioned primarily as a consideration to be accommodated within any habitat
improvement efforts. The reservoir forms a very attractive body of water
displaying much of the character of natural upland lakes in parts of Wales,
Scotland, Ireland and the Lake District. There is known to be a head of selfsustaining wild trout within the reservoir, and it is likely that any diversification
into fishing activities would benefit from recognising the general scarcity of such
fishing opportunities within Derbyshire. Whilst it would be possible to introduce
infertile (“triploid”) farmed fish purely as a target for angling, the expense of
sourcing, stocking and then managing those fish stocks would be considerable.
It would also be much more similar to existing fly fishing opportunities in the
region. In contrast, it would be possible to offer an experience that is usually
only widely available in the previously mentioned upland areas of Britain (i.e.
fishing traditional loch-style from a drifting boat – or fishing traditional “lochstyle” fly patterns from the shoreline for wild brown trout). Further information is
given in section 4 “Recommendations”.

Figure 3: A view over Kinder Reservoir showing good potential for wild brown trout stillwater angling in
fantastic scenery.

The most significant and obvious constraint on the populations of adult trout in
the reservoir is, however, the availability of suitable spawning habitat. Each of
the three feeder streams is only accessible for a very few meters before fish are
met with an impassable weir. The lack of barriers upstream of those individual
structures potentially provides a very large spawning habitat resource that is
currently unavailable to the reservoir fish. In addition, the relatively simple
nature of the habitat within the reservoir can increase sensitivity of fish
populations to becoming depleted by (mobile) avian predators. During the visit
there were sightings of both goosander and cormorant, indicating the good news
that fish are present - as well as highlighting potential sensitivity to overexploitation within simple habitat.
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Figure 4: Weirs at the bottom of each of the 3 feeder streams at SK06034 87885 (A), SK06374 88355 (B;
River Kinder) and SK05942 88709 (C).
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These issues are currently imposing a significant fragility on the population
within the reservoir – as there will only be limited breeding opportunities
supporting the population of adults in the stillwater portion of the habitat. The
only additional source of fish making their way into the reservoir will be the
occasional juvenile that fails to find a territory in the streams above each weir.
Some of these may survive the tumble over a weir to drift downstream into the
reservoir, but they will not be able to make the return journey to spawn in the
same gravels that their parents used.
Taking the southern-most tributary first, a quick examination of the cobbled bed
revealed a healthy number of caddis pupal shelters constructed from small
stones (belonging to the Agapetus genus). In addition, a number of small olive
mayfly nymphs (belonging to the Baetidae family) were also noted. Interestingly
both of these prominent types of invertebrates adopt “scraper” feeding
behaviour; in other words - feeding by shaving the coating of microscopic algae
from the stones on the stream bed. Some larger adult caddis flies that were
noted in the air (not able to be identified from a distance) were probably either
predatory or would feed on leaf litter deposited into the stream. Of all three
feeder streams, the southern one featured the most extensive tree coverage on
the surrounding land. This has a number of significant effects.

Figure 5: Tree-lined valley of the southern tributary of Kinder Reservoir at SK06205 87764. Nicely varied
habitat on a small stream.

First of all, the presence of deciduous trees will provide protection from extreme,
elevated temperatures during high summer. This is important for cold-water
species such as trout (which begin to suffer mortality in the “lower to mid
twenties” °C). Secondly, the input of deciduous leaf material in autumn is an
important source of calories to support a healthy food-web in an upland,
gritstone (i.e. generally nutrient-poor) river system. Thirdly, the presence of
deep root structure from the trees will substantially increase the resistance of
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the stream banks to erosion – allowing the occasional formation of deeper pools
that can be utilised by adult trout (which will form the basis of the resident
breeding stock). This results from the reinforcing effect of the roots being able to
direct erosive forces into the stream bed (rather than allowing unfettered lateral
bank erosion). Finally, the episodic input of fallen wood into the stream acts to
increase physical variety in habitat as well as helping to retain fine and coarse
organic debris (and the associated nutrients). The previous efforts to remove
Rhododendron are an extremely valuable contribution to the ecology of this
wooded valley. In addition to enabling the prospect of more varied understory
vegetation, this will also have removed a major host resource for phytophthoran
fungal spores. These include Phytophthora ramorum - the causal organism
responsible for sudden oak dieback - and Phytophthora kernoviae, together two
of the most devastating woodland disease organisms.

Figure 6: Accumulations of large, coarse and fine plant debris are vital components of healthy stream
foodwebs and habitats. As with most ecological considerations – variety is the key; with patches of stream
that vary in the percentage of debris in the channel. This is easy to achieve with a varied age-structure of
surrounding woodland that provides a distributed sequence of debris inputs.

Although the presence of mature woodland is a welcome addition to the
landscape surrounding this tributary, there is an indication that the agestructure of the trees is generally quite flat. In other words, most trees are of a
similar height, with few seedlings and saplings and a lot of older trees of an
apparently similar age (Fig. 7). Consequently, some light, rotational coppicing
may help to introduce valuable additional variation in the availability of microhabitat niches. The production of a staggered age/height structure of tree
canopy would afford more opportunities for the re-development of understory
species. It would also introduce more variety into the light and shade regime
reaching the stream-bed. This would provide both areas of shaded protection
from hot weather, as well as providing opportunities for increased productivity in
areas of sunlight of differing intensities. Low-level (i.e. typically less than 12
inches/30 cm above the water‟s surface) overhead “cover” is a crucial
component of trout habitat in its own right, and is another beneficial
consequence of varied heights/ages of riverbank vegetation.
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The variation in canopy-height and age-structure would also act to introduce
variety in the inputs of woody debris to the stream. Under a flat age-structure,
there may be a glut of material when a generation of trees reaches the end of
their lives almost simultaneously.

Figure 7: Relatively flat age structure of mature trees – alongside a gap in understory vegetation that
would, probably, previously have been occupied by large stands of Rhododendron at SK 06268 87699.

The supply of trout spawning substrate (gravel that is generally within the size
range of 20-40 mm in diameter) is in relatively short supply in the inspected
reach of this tributary (e.g. Fig. 8). However, this may well be a natural
characteristic of this particular stream.

Figure 8: Some small deposits of borderline suitability for spawning were noted. However, the degree of
"sorting" into distinct particle sizes was generally poor. There were many examples where the gaps
between gravel particles had been filled with sand and silt. This prevents the optimal flow of oxygen-rich
water required by trout eggs for good survival and hatching. The presence of submerged woody debris
can be highly effective at both accumulating and sorting spawning gravels.
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Apart from the presence of a weir at its downstream end, the situation on the
River Kinder is in great contrast to the wooded valley habitat. Here the
landscape is dominated by the effects of past and present grazing – with few
mature trees in evidence. As a result, the wash-load supply of fine, sandy
sediment appears to be much higher in this stream. Additionally, the shallow
root system associated with grassland has far less resistance to lateral erosion –
compared to the deeper root structure of larger vegetation.
The main effects of increased fine-sediment inputs and an accelerated rate of
bank erosion over extensive reaches of the river are two-fold:
1. An increased prominence of “smothering” of cobble and gravel habitat
with sandy substrate
2. A relative lack of scour-pool formation suitable for larger fish
This situation is exemplified in the frequent instances of block failure of the river
banks (Fig. 9).

Figure 9: Block failure of river bank at SK 06514 88362, associated with shallow grassland root-structure.
The blanket presence of grazing around the River Kinder leads to an oversupply of uniformly shallow
habitat. Ideal for juveniles, but causing population bottlenecks for spawning opportunities and adult
territories.

In itself, isolated examples of this phenomenon can provide valuable variation in
habitat (particularly for sand-bank-nesting bird species). Here, though, these
features predominate over large areas – producing a homogenising effect that is
detrimental to overall biodiversity. From the perspective of wild trout
populations, there is a super-abundance of juvenile habitat – but little good
quality spawning substrate (due to the infiltration of sand between gravel
particles). Furthermore, there are few deeper pools to support larger fish as the
river can spread laterally more easily than it can dig downwards.
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In addition to the sediment-supply and erosion impacts, the lack of broadleaf
vegetation (and associated leaf-drop) imposes a more limited productivity on the
river due to the absence of organic litter to support aquatic food-webs.
Therefore, the creation of sections of river with exclusion of grazing animals and
the re-establishment of varied, mature vegetation would be of great benefit.
Section 4 (Recommendations) supplies more details on the options for this.
There are benefits to be had from buffer strips created by generalised grazing
exclusion over and above some of the individual tree planting (with grazing
guards) that has been undertaken already (e.g. Fig. 10)

Figure 10: Supportive tree planting employing individual grazing guards which will provide some
worthwhile improvements to biodiversity. Significant additional benefits could be realised by the creation
of sections of complete grazing exclusion (coupled with appropriate supportive tree planting).

Finally, only a very short section of the most northerly tributary was visited.
However, its generally much smaller size and similarity in grazing impacts (Fig.
11) as well as the ubiquitous barrier at its downstream limit mean that many
previous comments are also applicable here.

Figure 11: Extensive grazing of the surrounding catchment prevents succession of trees, increases surface
runoff and fine sediment inputs as well as reducing bank resistance.
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4. Recommendations
4.1 Summary recommendations


Tackle the barriers in sequence of increasing technical difficulty and
potential benefit from the southern-most tributary adjacent to Upper
House, to River Kinder to the northern tributary
o Removal of part of the first weir (Fig. 12) – in combination with
installation of baffle-structures to create a stepped series of pools –
is likely to be the simplest way of providing fish passage whilst
retaining architectural features
o Bypassing the weir on the River Kinder may provide the best
solution that, similarly, retains heritage features (N.B. in the case of
this specific weir, bypassing the structure ought to be relatively
straight forward; with the main cost being hiring a small digger and
driver under the direction of an appropriate river restoration
professional – it would also be by far the most effective means of
providing connectivity)
o The third weir will probably require the most technically-demanding
solution, and may benefit from the experience gained in the
preceding solutions
o Each of the weir removals will need to be subject to separate and
more detailed project proposals following on from this initial report
o Video information on weirs affecting “non migratory” trout
spawning: https://vimeo.com/53942589

Figure 12: Exaggerating the existing notch on the right hand bank (lower of frame) on the weir adjacent
to the house at SK 06117 87846 would provide the simplest opportunity to ease fish passage - if combined
with appropriate intermediate pool creation or (possibly) fitting of a prefabricated baffle structure



Undertake some light woodland vegetation management (i.e. rotational
coppicing) and continued vigilance for control of Rhododendron to improve
light/shade regime, rate of woody debris supply and understory
biodiversity (more info here: http://vimeo.com/51917178 )
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The WTT can offer guidance and may be able to assist in practical
demonstrations of appropriate tree work
o Alternatively, working with woodland expert groups (or a
combination of WTT and other expert groups) could enable the
training or direction of contracted workers to take on an appropriate
maintenance regime
Explore the potential to install some cover from predation in the relatively
simple habitat of the main reservoir
o Floating vegetation islands have been used to successfully increase
the survival of fish in stillwaters impacted by avian predation
o There may be potential to introduce some anchored, submerged
cover
o Both recommendations may be appropriate to pursue in dedicated
project proposals
The avoidance of introducing stocked fish would also provide less
incentive to artificially raise the attractiveness of Kinder Reservoir to
piscivorous birds. When coupled with increased complexity of habitat, this
improves the chances that a good natural balance between predators and
prey can be accommodated for mutual biodiversity benefits
Establish a trial section of grazing-exclusion and tree planting – with a
view to expanding and providing further, comparable grazing exclusion
buffer zones along the River Kinder (see details below)
There may be potentially interesting and unique business opportunities
that could be supported by protection and enhancement of the wild fish
stocks that would be precluded by the introduction and maintenance of a
head of stocked fish
o Purchasing and keeping a small number (perhaps 4 or less; but
certainly a maximum of 6) of traditional “clinker built” boats for
traditional loch-style fishing (e.g.
http://clubfishworld.com/uk/scotland/scotland04.jpg )
o The lack of “overspill” over the lip of the dam could make it viable
to allow “float tubing” from downwind shores (e.g.
http://www.fishinrods.com/joejoe.jpg )
o Enabling light access of specialised “small stream” fly fishing
practitioners – with the upland traditional Japanese style of
“tenkara” being a potentially growing market
(http://www.tenkarausa.com/ )
o








4.2 Buffer-zone creation for adult trout habitat and river-corridor
productivity improvement
4.2.1 Benefits to trout stream ecology
There would be significant benefits to both physical habitat structure and
productivity that would accrue from creating sections of well-vegetated river
bank. As well as providing natural narrowing and greater erosion-resistance (and
associated increase in depth) of the river channel, the development of deeper
root systems would contribute significantly to better submerged “cover” for adult
and juvenile trout. The increased resistance of the banks may also act to reduce
some of the over-supply of sand to the river bed.

13

In addition, the establishment of a varied understory and higher tree-canopy
would provide significantly increased “subsidies” to the aquatic food chain of the
river. Both increased amounts of leaf litter (used as a food source by many
aquatic invertebrates) and increased numbers of “crash landings” by terrestrial
invertebrates will result in an increase in prey abundance for trout. The
combination of increased food, increased depth and increased cover will
significantly increase the value of that section of river to adult trout. This would
add greater resilience to breeding populations by offering additional life-history
options - i.e. trout would not be saddled with the single option of having to
transfer to the reservoir to find adult habitat. Some additional information about
improving riverside vegetation via grazing exclusion is provided in the specific
case study featured in this video: http://vimeo.com/62447782
4.2.2 Guidance on creating vegetated buffer zones
In order to preserve existing good conditions for juvenile trout, it is
recommended that grazing exclusions are created in a “patchwork” fashion along
the River Kinder. This would result in sections of both shallow/wider/more
gently-flowing juvenile habitat as well as deeper/stronger current-flow/greater
large structural cover for adult fish. As a benchmark suggestion, sections in the
region of 80 to 100m in length could be fenced off – with comparable lengths left
unfenced between each exclusion. As previously suggested, an individual trial
“fenced” section may be an appropriate way of demonstrating the principle in
the first instance. A summary of considerations is given below:
 If possible, buffer zones would be at least 5 and 8 metres (ideally more)
wide – because this gives:
o good scope for varied vegetation/canopy development and
succession
o Room for the river to move laterally during the establishment of
deeper root systems
 Narrower buffer zones down to around 3 m wide may be possible to
establish, but these would require additional secure brash installation
within the channel in order to reduce lateral river-channel movement
during the time taken for deep root systems to become established
 Supportive planting of trees within the grazing exclusion would greatly
enhance the development of good river-side vegetation. Tree species
should be of local provenance and selected to be appropriate to the
conditions, aspect and context of each site (willow species, hawthorn and
alder may be appropriate candidates)
 Broadleaf deciduous species will offer the greatest benefit in terms of
increased productivity – due to the greater nutritional value of their leaflitter compared to coniferous species
 The use of well-anchored “water gates” (Fig. 13) at both ends of a grazing
exclusion offer a good insurance against changing water levels that may,
otherwise, allow grazing animals to get inside the exclosure area and
negate the value of any fencing project
 The presence of both fenced and unfenced areas will also retain the
provision of access to drinking water for grazing stock (as well as
retaining “nursery” habitat for juvenile trout).
 Fencing that is parallel to the flow of the river tends to remain largely
undamaged by out-of-bank spate flows; whereas the installation of
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sacrificial “breakaway” panels (or even top-hung panels; Fig. 13) that are
orientated at right angles to the flow can reduce maintenance
requirements following flooding

Figure 13: Well-designed and installed water gates to exclude stock from river-side buffer strip vegetation
exclosures

It is a legal requirement that some works to the river may require
written Environment Agency consent prior to undertaking those works,
either in-channel or within 8 metres of the bank. Any modifications to
hard defences will require a land drainage consent on any river
designated as “main river”. Advice can be obtained from the

local

Development Control Officer.

5. Making it happen
There is the possibility that the WTT could help to start a project via a Project
Proposal (PP) or a Practical Visit (PV). PV‟s typically comprise a 1-3 day visit
where approved WTT „Wet-Work‟ experts will complete a demonstration on the
site to be restored. This will enable recipients to obtain on the ground training
regarding the appropriate techniques and materials required to enhance trout
habitat. This will then give projects the strongest possible start leading to
successful completion of aims and objectives.

15

Recipients will be expected to cover travel and accommodation expenses (if
required) of the PV leader.
There is currently a big demand for practical assistance and the WTT has to
prioritise exactly where it can deploy its limited resources. The Trust is always
available to provide free advice and help to organisations and landowners
through guidance and linking them up with others that have had experience in
improving river habitat.
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Disclaimer
This report is produced for guidance and not for specific advice; 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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