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Waterbody Name(s)
WFD Waterbody ID(s)
Length of Watercourse inspected
Recipient(s)/Principle Contact
Principle Features

Graining Water, Hebden Water
GB104027062840,
GB104027062731
4.8 miles
Calder & Colne RT/John Ludlum
Impounding Structures, Catchment
Land-use/Topography,

Summary of Main Observations:


There is some excellent existing habitat (that is well worth keeping) –
particularly within the wooded sections.



The primary impact that may make self-sustaining trout populations more
vulnerable is the presence of large impounding structures (weirs) that block
the downstream transport of river-bed material as well as the upstream and
(most) downstream migration of fish.



The impounded sections also make fish more vulnerable to predation.



Downstream transport of riverbed material is vital for creation of habitat
features for invertebrates and spawning, juvenile and adult lifecycle phases.



It is not a simple matter to identify precise reasons for the average size of
fish in a waterbody. Genetics, water chemistry/nutrient levels, fish
abundance, predation levels and habitat features all combine directly and
indirectly with each other.



It is wonderful that Hebden water supports an abundant self-sustaining fish
population – with the occasional larger specimen in the 11 – 14 inch
category being caught. The natural population dynamics of trout mean that
there should be a pyramid of numbers – such that the smallest fish are
most numerous, then successively fewer individuals surviving to the next
year-class – until the smallest number at the top of the pyramid are the
largest fish.



Stocking with adult fish of very uniform size (and where that size is
generally larger than the river in question would typically support) can give
an inaccurate picture of what an angler should encounter in a particular
stream. Those fish are also unlikely to survive or remain in the watercourse
long. Wild fish will grow to an appropriate size and have high fidelity to their
chosen reach.



Local flood risk is a genuine and justified concern within Hebden Bridge.
Care needs to be exercised so that interventions that genuinely reduce flood
risk are not conflated with measures that have little impact on flood risk.
Specifically those measures with superficial/visual appeal but do not
substantially reduce flood-risk (that are also ecologically highly damaging)
should be avoided (e.g. inappropriate dredging).



The identification of conveyance being reduced at the confluence with the
River Calder (under spate conditions) via large, rotating cells of water is an
interesting phenomenon and with interesting proposals for solutions.
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1 Introduction

Site visits and habitat appraisals were carried out over two consecutive days by
Paul Gaskell at the request of John Ludlum (Calder & Colne Rivers Trust; CCRT)
to assess the current conditions and identify any requirement or potential for
improvement on Hebden Water (a tributary of the River Calder). The surveyed
watercourse is mostly captured under the Environment Agency (EA) Catchment
Planning Waterbody ID code GB104027062731. However, the very upstream
limit assessed for this report extends a short way upstream of that waterbody and
is part of the Graining Water waterbody (GB104027062840).
The most recent (2015, cycle 2) Waterbody Classification information shows that,
although Hebden Water is classed as “moderate” overall - most parameters are at
“good/supports good” or “high”. The exceptions are a “poor” rating for phosphate
and “moderate” for fish. Similarly, Graining Water achieves an overall ecological
potential of “moderate” – with the same parameters driving this classification.
However, in this case it is the fish that are classed as “poor” and the phosphate
as “moderate”.
Comments and advice are based on the walkover surveys carried out on 4th and
5th April 2016 (and attendant discussion with John Ludlum). In addition, the
following datasets and interpretive reports were kindly supplied by John Ludlum:





Assessment of impounding structures (weirs) – Geoff Sweaney (CCRT;
attached as Appendix 1)
Fish and invertebrate population assessments – Julie Winterbottom (EA)
December 2015 update on Himalayan balsam rust fungus trial – Carol
Ellison (Centre for Agriculture and Biosciences; CABI)
Understanding the Hebden Water Catchment: Treesponsibility (www.treesponsibility.com/wp-content/uploads/2014/01/Hebden-WaterCatchment-Booklet.pdf)

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.
The visited reaches encompass habitat types from open moorland (i.e. Graining
Water and upper Hebden Water sections), mature woodland (middle sections of
Hebden Water) and urban development (lower section of Hebden Water). The
watercourses are typical peat-stained upland watercourses flowing over a bedrock
geology of gritstone and sandstone formations (including Kinder Scout Grit and
Hebden formation siltstone/mudstone).
John Ludlum noted the relatively small average size of trout encountered on
Hebden Water. Using the information reported by Julie Winterbottom, it was
possible to gauge the probable scope for acidic conditions to impact in-stream
communities. The occurrence and abundance of invertebrates with known
tolerance or sensitivities to acidic waters suggest that low pH is not a major impact
on Hebden Water.
The benefit of using the known sensitivity of riverbed-dwelling invertebrates is
that they experience conditions over long periods of time. A single episode (or
many short-lived episodes) of poor water quality will both impact upon sensitive
species. By contrast, a spot-check water sample must be taken during one of
those brief episodes in order to detect unfavourable conditions. Conversely,
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however, if conditions dip to an unfavourable but non-lethal situation (over a short
term), you would not see a strong impact on the biology of the system. This can
be a benefit of invertebrate monitoring over water sampling. If you happened to
take a water sample during a very short lived (but biologically-inconsequential)
acidic condition, you could be misled into thinking that there was a greater
problem than actually exists.
As well as sensitivity-rankings based on acidity, the very fact that there are diverse
communities of invertebrates suggest that other pollutants are also unlikely to be
limiting trout abundance or health. The issue of body size is complicated (and, in
trout, is substantially influenced by genetic makeup as well as environmental
factors). Although the scope for both predation and habitat structure are discussed
within the main report (Section 2: Habitat Assessment notes), it is also useful to
remember that there could be both stochastic (“chance”) circumstances as well as
potential adaptive advantages to smaller body sizes in Hebden Water trout.
Pure chance could have played a part in the collection of traits in the trout that
originally happened to establish these populations. At the same time, it could
equally be that there is either “no disadvantage” or perhaps even a positive
advantage of slower growth-rates or smaller adult body-sizes in those populations
that has allowed them to persist. That is not to say that, had another cohort of
trout with faster growth-rate and larger average adult size been the original
colonists, they might also have persisted.
Overall, though, the likelihood is that over the time-span since the last ice-age
there will have been ample opportunity for trout to have found their way into
Hebden Water. The trout carrying the best-suited characteristics would be the
ones to persist. What we see now is probably the result of the outcomes of all
previous competitive interactions. Those interactions have - over an incrediblyrecent period in terms of geological time - experienced a dramatic, new selective
pressure; the introduction of substantial weirs over only the last couple of
centuries. Any trout populations that, regardless of body size, relied on moving
considerable distances between their ideal adult and spawning habitat would be
lost from the river when their ability to move between those habitats was taken
away.
The issue of body-size is clearly a highly complex combination of direct and indirect
effects of multiple factors (e.g predation, proportional egg survival/hatching,
nutrient levels and availability for uptake, water chemistry/quality, temperature
regime habitat-availability and more). Any and all of these factors can change in
their severity/intensity over, in evolutionary terms, very short timescales. It is
never a trivial task to tease out with confidence the specific mechanisms that the
fish of a particular watercourse conform to a particular size distribution.
Instead, a more pragmatic approach is to search for the existence of
anthropogenic factors that are known to have a negative impact on the health and
viability of populations. That way, a systematic removal of those bottlenecks
releases those populations from their artificial constraints and increases their
chance of reaching their natural potential. This approach is also an excellent way
to avoid unintended consequences that can result from naïve (and often
unnatural) interventions that introduce more problems than they solve – fish
stocking being a prime example.
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2 Habitat Assessment notes
Starting at an Upstream limit at National Grid Reference (NGR) SD 95838 31338
(Fig. 1), Graining Water was walked in a downstream direction. At this point, the
watercourse is a small, moorland stream. The surrounding hillsides are dominated
by low-growing vegetation with bracken, heather and grasses represented along
with a low density of deciduous trees. Historic afforestation and potential
contemporary grazing maintain much of this high catchment as open moorland.
Some excellent insight and details into the management and conditions of the
upper catchment is available on the “Treesponsibility” link given in Section 1 of
this report.

Figure 1: Hebden Water photographed from the upstream limit of inspection
(facing downstream).

The recent high rainfall and significant spate conditions (and associated
downstream flooding) has flattened a lot of the riparian vegetation in this section.
However, whatever grazing or management regime that may have been/is in place
does not seem to be so intense as to preclude the maintenance of some diversity
in the riparian vegetation that includes sedge-grass and reeds (e.g. Figs. 1 & 2).
It was not possible to judge with certainty, but it appears that at least some of
the low-growing/shallow-rooted grass turf may be maintained via the action of
visitor foot-fall. With that being said, great care should be exercised with grazing
management adjacent to watercourses.
The current situation in this part of the upper catchment is relatively unusual. The
absence of riparian woodland is often a result of grazing that prevents tree
seedlings from establishing. Where upland areas are grazed it is quite rare to find
rivers that are not extensively negatively impacted by such land-management.
With the advent of initiatives like Treesponsibility, the planting of trees will be
combined with measures such as the installation of “fascines” (long bunds placed
at 90-degrees to the slope made from brushwood bundles installed at intervals
down the steep sides of the upper valleys) will give both ecological and floodwater
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management benefits. It may be appropriate to augment those efforts with a
fenced buffer strip with tree-planting adjacent to the watercourse – which will
increase the potential for surface water to soak away before entering the stream.

Figure 2: Although flattened by floodwaters, the riparian vegetation is more
diverse and abundant than areas impacted by heavy over-grazing. Additionally,
some trees are present - even if not at a sufficient density to be considered
"woodland". A fenced buffer strip may, however, still provide benefits.

The degree of resistance to erosion that the banks have - as a result of the rocky
substrate being bound together with a varied root-structure - allows variation in
water depths from shallow to quite deep to be maintained (Fig. 3).

Figure 3: Varied cross-sectional depth and banks with a higher degree of
erosion-resistance compared to banks with only shallow-rooted grass-turf.
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Contrast this situation with areas of heavy grazing that excludes almost all
vegetation apart from shallow-rooting grasses. In those systems, the low
resistance to erosion of the banks leads to the channel being unable to sustain
deeper pool habitat. This is because the creation of pools relies on the river eroding
downwards into the riverbed. When there is so little resistance to erosion of the
banks, the water will preferentially erode laterally instead of vertically. An example
of the resultant, over-wide and uniformly shallow habitat that lacks pool habitat
is given below (Fig. 4).

Figure 4: Wide and uniformly shallow habitat on a river (Cowside Beck) where
grazing has reduced the banks' resistance to erosion to such a degree that the
river cannot produce and sustain scour-pool habitat.

The intensity of (current) management of the moorland habitat around the upper
(visited) reaches of the Hebden Water system appears to be below the level at
which such severe river habitat degradation shown in Figure 4 would occur.
However, the presence of grips (drains) on 51% of the upland plateau of the
Hebden Water catchment greatly limits the potential for blanket bog habitat to
recover and exist. Initiatives to reduce or remove the impacts of such drainage
would provide wide-reaching benefits to both ecology and potential flood risk
downstream.
It is also interesting to note that, on the steeper slopes, there are natural floodrisk and soil-erosion management measures being put in place. As mentioned
previously (on page five), these include tree planting and also the installation of
“fascines”. These are designed to trap and slow the rapid surface-water runoff
from these steep slopes and also to trap and sequester sediment. When
constructed from living brash material, fascines are also designed to result in
establishment of vegetation.
Moving downstream, there is a marked change in character on the border of the
moorland and wooded sections of Hebden Water that occurs around SD 96561
31380. There appears to be a mixture of pine plantation and mixed deciduous
woodland at the border with the moorland habitat (Fig. 5).
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Figure 5: The transition from open moorland to more wooded area at SD96561
31380. In this transitional zone, the riparian woodland is initially sparse, but
becomes much more dense within the first few tens of metres (see Fig. 6).

Figure 6: Facing downstream at SD 96561 31380 - showing increased woodland
cover (predominantly deciduous). A varied understory vegetation is also evident.
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The high degree of variation in current speed, flow-depth and in-stream structure
- coupled with healthy and varied riparian woodland vegetation – makes excellent
trout habitat. It is likely that, in comparison to much of the open moorland section,
a much greater proportion of the aquatic food-web will be supported by leaf-litter
inputs. On the moorland, there will be a much lower supply of nutrition from plant
material/photosynthesis arising outside of the wetted channel. On those,
open/sparsely-vegetated sections there will be a larger proportional contribution
from algae that grows on the various surfaces within the stream. The transfer of
those nutrients that arise from in-stream photosynthesis occurs by the process of
predation (or decomposition) of creatures that graze on that thin algal coating.
Because the woodland sections contain a mixture of light and shaded areas – and
also enjoy plentiful supplementary nutrients from leaves falling off surrounding
trees – there are likely to be both wider variety and greater abundances of species
in the wooded reaches. In other words, as well as the grazer-dependent portions
of the foodweb that are present in both the moorland and woodland reaches, there
will probably be a much greater biomass in the portions of the foodweb that are
based on detritivores. In upland streams with sandstone and gritstone bedrock,
the geology is much less calcareous than in lowland counterparts. As such, there
is often a strong limitation placed on in-stream productivity of many upland
systems. This is why the inputs of leaf litter nutrients are disproportionately
important in upland rivers – and also why there is a much smaller benefit
associated with opening up tree canopies in an effort to stimulate in-stream weed
growth.

Figure 7: Example of the excellent habitat throughout much of the middle section
of Hebden Water (photo at SD 97021 31197).
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That lack of benefit to instream productivity through extensive canopy thinning is
compounded by the dark colour of the stream bed. This is much more prone to
solar heat-gain than streams with a paler substrate. So, in addition to the (more
neutral) lack of productivity benefits associated with increased sunlight
penetration – there can be (actively negative) impacts of temperature if care is
not exercised to balance light and shade in smaller upland streams.
The generally excellent, varied riparian woodland throughout these (middle)
sections of the visited watercourse is, therefore, highly valuable. Typical habitat
for these reaches is shown in Figures 7 and 8.

Figure 8: Further example of good habitat at SD 97154 31134 (including large,
stable LWD in far background on LB).

Another noteworthy feature of the upper and middle reaches of Hebden Water is
the lack of Himalayan balsam (Impatiens glandulifera). Although balsam is present
further downstream, the understory vegetation (and succession of tree seedlings)
in the sections above the current upstream limit of the infestation are in a much
better state. The shallow roots, annual die-back and competitively-dominant habit
of Himalayan balsam combine to increase soil erosion while decreasing riparian
floral and faunal species richness. Efforts to control its spread and distribution can
bring great benefits to the native ecology of river corridors in the UK. The progress
of the trial rust fungus release on Hebden Water is covered subsequently in this
report.
Some of the most noteworthy impacts on the overall ecology of Hebden Water are
the various weirs that impound sections of the watercourse. The structure
(probably a gauging weir) at SD 97293 30884 is an example of a significant impact
(Fig. 9).
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Figure 9: Weir at SD 97293 30884 causing significant impoundment upstream
and a barrier to both upstream and downstream migration of fish.

Weirs of this nature have ecological impacts that are not always widely
appreciated. Probably the best known impact would be the blockage of upstream
migration for species that breed in headwater reaches of river systems. However,
even this widely-appreciated impact is made up of several under-appreciated
components.
First of all, the cumulative impact of a series of barriers (each of which may only
be passable to a certain proportion of fish) is not widely incorporated into
assessments of ecological impact. If a certain number of fish are blocked at each
barrier, the overall impact would be far greater than that estimated from the
“passability” of individual structures considered in isolation. This is especially
pertinent when species also rely on the up and downstream migration of juvenile
life-stages throughout the year. Losses of juveniles to predation or simple delays
to progress within the impounded reaches can be dramatic.
Secondly, the impact on fish that migrate over shorter distances (compared to
Atlantic salmon for example) within a single river system throughout a year is also
generally underappreciated. Of particular note are instances where an artificial
barrier divides what would, otherwise, be a single breeding population into two
separate populations. This restriction of the capacity for genes to be passed
between members of populations on either side of a barrier effectively reduces the
number of breeding individuals within each population. The smaller the “effective
breeding population”, the greater role random chance plays in genetic make-up
of offspring. This can lead to changes in characteristics of significant numbers of
individuals within populations that are not driven by adaptation to local conditions.
In turn, this is noted to be associated with an increased risk of population
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extinction (compared to locally-adapted populations that have free gene-flow
between individual members of a sufficiently-large group of breeding individuals).
Thirdly, the interception of river-bed substrate behind barriers inhibits natural
sediment transport processes and the deposition and remobilisation that aids in
cleaning and sorting of gravels. That dynamic process (which is variable spatially
and through time), is essential for the development and maintenance of high
biodiversity in river corridors.
Fourthly, where impoundment of water results in deposition of fine sediment, the
anoxic conditions that result cause an increase in the production of methane from
microbial communities. With methane trapping 72 times more heat over a 20-year
period than the equivalent amount of carbon dioxide, this should not be
overlooked in terms of significance to climate-change.
Consequently, the combined effect of these impacts can be critical to the current
existence (and future prospects) of species that have recognised importance to
natural heritage. Both salmon and trout are iconic species with a great cultural
significance and are especially sensitive to the impacts of both barriers and
impoundments. When coupled with impacts of climate change and the process of
habitat generation via substrate transport, the various needs and considerations
for competing values within the river corridor can (and should) make for complex
decisions. Particular difficulties centre around where there are absolute
requirements (such as access to habitat that is critical for reproduction of a
species) versus a “non-linear” spectrum of benefits (such as numbers of
comparable examples of heritage features).
Ensuring genuinely optimal compromises for different biological and (often interdependent) cultural resources is difficult. There is a near unavoidable asymmetry
in discussions on the subject - whereby the subtleties of biological processes
(microbial respiration for instance) are often not visible and not readily
appreciated by all participants within the decision-making process.
One function of this report should be to introduce some of those factors that are
difficult to appreciate; but have highly significant cultural, climate-change and
ecological-integrity implications. Furthermore, it is important to appreciate that –
although a vital last resort – the installation of features that ease fish passage
cannot address the majority of the impacts of impounding structures (such as
weirs). A fish pass cannot function equally well for different species of fish and
does not improve the survival of downstream-migrating life-stages of fish. It also
cannot improve downstream sediment transport or reduce methane production
(since these are products of the impoundment of water produced by the weir or
other impounding-structure).
With the above in mind, a number of additional structures were noted during the
visit. The weir at SD 97137 30104 is a significant barrier to fish, although the
steepness of the watercourse has the benefit of limiting the extent of upstream
impoundment (at least under the relatively high-water conditions during the visit:
Fig. 9).
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Figure 10: Weir at SD97137 30104. A serious barrier to fish migration.

A short distance downstream the weir, mill-pond and National Trust Mill site
(Gibson Mill) at SD97247 29943 have obvious heritage concerns attached. Figures
11 and 12 give an indication of the likely impacts on river ecology and fish
migration.

Figure 11: Weir at Gibson Mill (barrier to fish movement and downstream
substrate transport).
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Figure 12: Weir in context of Mill complex (background) at SD97137 30104.

The habitat between weirs continues to be of a generally high quality with
progression downstream (e.g. Fig. 13). Perhaps the main short-falls could be in
terms of low, overhanging and partially-submerged tree-branch (or exposed,
feathery tree root) cover at the margins and finer substrate.

Figure 13: Generally good and varied habitat exists between weirs (e.g. here at
SD 97685 29322). The presence of more patches of low and submerged branches
would benefit survival of juvenile and adult fish – particularly during
overwintering.
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A further weir was photographed at SD98097 29088 (Fig. 14). Again, it is a serious
barrier that, under most water flow conditions, would prevent all fish from
ascending the river. The proximity of these significant barriers also means that
the restriction on gene flow (Wahlund effect) is likely to be fragmenting what
would, otherwise, be larger breeding populations.

Figure 14: A serious barrier to migration and another interruption to the supply
of substrate to form habitat (including spawning gravel deposits) downstream.
The steep longitudinal bed slope at least limits the extent of the impounded reach
(note the broken water in the background).

The first Himalayan balsam seedlings were noticed around SD98768 29080 –
although there could also have been unnoticed examples further upstream.
Certainly the density of balsam seedlings became noticeably greater in this area.
Interestingly, the signage around this site indicates that this stand forms part of
the trial biological control rust-fungus treatment (Fig. 15).
While complete host specificity has been extensively confirmed in pre-release
testing, it seems that the efficacy as a control agent could be improved in the
future. The climatic conditions in the Calder region mean that another strain of
rust could be even more effective as a means of control (CABI report cited in the
introduction). However, the stand that was observed during this visit showed
obvious infection and debilitation of seedlings.
The future modifications to this project of biological control offer exciting and
encouraging potential for re-balancing of competitive interactions for UK flora and
fauna. Given the substantial impact on species in the riparian and aquatic phases
of river corridors (either through direct competition, impacts on fauna associated
with native flora or via increased suspended solids inputs), the timescale under
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which this rebalancing should occur would give a valuable means of preventing
localised and more general extinctions of existing species.

Figure 15: Important information to prevent well-meaning voluntary control
efforts!

The weirs within the sections below this point have been subjected to surveys with
respect to fish passage options (Geoff Sweaney CCRT, Appendix 1 referenced in
introduction). The suggestions made towards the improvement of passability
within Geoff’s report would all bring positive benefits. Any additional benefit that
this report could potentially provide is to make the strong case for, wherever at
all possible, options for complete or the various gradations of partial removal down
to bed level be brokered and attempted first. Where partial removal is considered,
any slots or notches cut into the weir should be taken as close to/level with the
downstream riverbed as possible. However, any measures that result in a
decrease in impoundment would be valuable improvements to habitat quality. The
removal down to bed-level also provides additional benefits to substrate transport
(as well as reduced impoundment and associated habitat quality and fish
passability improvements).
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In areas where upstream or downstream channel stability have particular
associated sensitivities, then it is worth bearing in mind that even relatively high
surveying and modelling costs are a very small fraction of the average cost of a
single technical fish pass. Moreover, the subsequent costs of plant hire and
physical works required for removal are generally very modest compared to the
cost of modelling. Equally, the impacts of bank and bed regrading upstream of a
removed structure may initially appear to be a major impact but are almost
invariably minor, providing there is no susceptible infrastructure adjacent. The
volumes of sediment released downstream are also usually small in the relation
to the overall area they will impact upon.
Economically and ecologically, removal (complete or partial) of weirs provides by
far the best return on investment, removing future maintenance and liability
issues.
Weirs visited and photographed during this visit are given for context in the
following figures (Figs. 16 – 19; with an additional weir just upstream of Rose
Cottage not photographed for this report).

Figure 16: Weir at Rose Cottage (SD 99236 28792). Degrading naturally – and,
due to great ecological benefits of its removal, should not be repaired.
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Figure 17: Weir with impounded section upstream confined within vertical
retaining walls (SD 99260 28337).

Figure 18: Weir and extensive Rhododendron understory on opposite bank (SD
99266 27666). The tendency for Rhododendron to act as a host to pathogenic
fungi
that
can
devastate
deciduous
woodland
along
with
its
invasive/competetively-dominant habit - make it a priority for removal.
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Figure 19: Weir and associated hydro-power scheme (reported to commonly take
100% of available flow during operation; SD99255 27337). A serious obstacle
close to the confluence with the main River Calder that limits Hebden Water's
capacity to function as a breeding and nursery resource for adult fish of the main
river.

The habitat between these weirs (considered sequentially from upstream to
downstream) was also assessed. In the area downstream of the weir at Rose
Cottage, livestock grazing impacts a relatively short length of the river (Fig. 20).
In the context of available habitat in close proximity – the overall impact of such
grazing could be argued to be of less concern than in other river systems (where
it is ubiquitous). However, it does represent degraded habitat as well as an
increased pollution risk. As such it would be worth pursuing a fenced buffer strip
at these locations.

Figure 20: Short sections of grazed land causing a widening of the channel and
associated increased inputs of finer substrate (including gravel) as well as Large
Woody Material. The limited extent of this land-use and propensity for gravels to
become trapped above weirs reduce the concern for strongly negative impacts in
this case. However, attention must be paid to the potential for polluted runoff to
arise from agriculture and livestock.
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Some excellent examples of marginal cover and stable Large Woody Material were
also noted in the reaches between weirs towards to lower/urban section of Hebden
Water (Fig. 21).

Figure 21: Low, overhanging branches above a flat pocket of deeper water.
Excellent cover and an energetically-efficient feeding-lie for trout (note
concentration of foam and associated trapped insects in the back-eddy beneath
the branches; SD 99187 28230).

Figure 22: Although one bank is more open (due to the footpath), the opposite
bank here provides good variety of light and shade - along with inputs of stable
Large Woody Material; background (SD 99220 28007).

Moving into the town of Hebden Bridge, there is an increasing impact of
development on the watercourse. It is generally confined within high, vertical
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walls, occasionally built over (e.g. Fig. 23) and subjected to extensive dredging
activities in an attempt to improve conveyance of flood-water flows (Fig. 24).

Figure 23: There are potential plans to build a car park on top of the rolled steel
joists that span the retaining walls of the channel just upstream from SD99360
27589. This is a retrograde step for the ecology and, presumably, the flood risk
on Hebden Water (note strand-line of trash from recent flood water on top of the
joists).

Figure 24: Dredging has flattened the bed of the channel in the town centre.
Whilst this may temporarily increase conveyance, it simultaneously increases the
demand for substrate from upstream reaches (see demonstration in this short
video https://youtu.be/OAZ_BuyM41s) increasing channel capacity also
dissipates flow energy, causing deposition. In addition, a major factor governing
conveyance in this reach is the rotational flow at the confluence with the Calder.
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The overall conclusion to the assessments made during the walkover survey is
that there are very few obvious bottlenecks that put wild trout and other native
biota at risk. This gives the (relatively rare) situation of an apparently small
number of obvious impacts. Namely:




Impounding structures (weirs) that interrupt the downstream transport of
sediment, the migratory movements of fish and locally degrade habitat
Dredging activities that are unlikely to provide meaningful flood risk
reduction whilst being ecologically damaging (e.g. Fig. 24)
The operation of a hydropower scheme with inadequate provision for fish
passage and which results in ecologically-harmful proportions of the
available flow being taken for power generation (Fig. 19)

As a result, the following Summary Recommendations section can be quite concise
(if not simple to achieve in practice!).

3 Summary of Recommendations
As an over-arching guiding principle it will be incredibly valuable to retain what is
already good. The varied woodland canopy, associated light/shade and leaf-litter
(and occasional woody-material) supply regimes are a great boon to Hebden
Water. In addition, any efforts to undertake grip (moorland drain)
blocking/wetland restoration, tree planting/fascine installation and similar
objectives at the top of the catchment deserve as much support and promotion as
possible. Proposed engineering solutions to the reduced flood-water conveyance
at the confluence would appear (in theory) to be a reasonable measure that should
be possible to enact without undue ecological impact. Remaining aware of the
planned actions to this end will be an important role for CCRT.
At the same time the value of Hebden Water’s existing, self-sustaining wild trout
population(s) should be both appreciated and protected. Protection is conferred
through catch and release angling and an avoidance of artificial stocking of fish (a
more
thorough
consideration
of
this
is
given
here:
www.wildtrout.org/sites/default/files/library/Stocking_position_2012_final.pdf).
The major recommendations for Hebden Water would be:
1. To explore the potential for weir removal through consultation with principle
stakeholders (preferably including residents within the local community).
This document can be used to inform discussions on relative cost/benefits
across multiple different societal and ecological endpoints.
2. Where removal is not possible, measures that retain a required proportion
of each original structure, whilst (if possible) reducing the impounding effect
and easing fish migration should be diligently pursued (see Appendix 1 for
a basis of these decisions).
3. Seeking to improve the provision for fish passage via modifications to the
weir structure (and preferably operation of the hydropower scheme) at SD
99255 27337 is a significant priority. This barrier is right at the bottom of
Hebden Water – dramatically limiting its (substantial) potential to act as a
resource for main-river fish populations. To achieve this, the barrier must
not only be made passable – but there must be adequate “attraction flow”
to guide fish to a safe passage over the barrier. Currently the outflow from
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the hydropower scheme will be acting as the major attraction for fish
attempting to progress upstream.
4. There may be potential benefits to measures that would soften and roughen
the marginal habitat within the high, vertical walls of the urbanised sections.
Encouraging marginal vegetation growth and hinging of suitable saplings or
trees could be useful in this respect. However, this may be politically very
difficult to broker given local flood-risk perception, but challenging those
perceptions whilst working with genuinely beneficial measures (and
providing high quality information on all these issues) would be an
extremely valuable undertaking for CCRT. It would increase the support and
acceptance for any habitat works (including weir removal efforts)
undertaken in the future.
5. Encouraging best-practice catch and release angling - perhaps with a
consideration of offering events to share such best practices with the
current angling interest(s) on Hebden Water.
As with all WTT advice, the contents of this report can be freely discussed and
clarified as necessary (in the first instance the author can be contacted via email
on pgaskell@wildtrout.org). Where it is within our capability/resources, the WTT
is also happy to offer comment and input to the plans and efforts currently being
pursued by CCRT to obtain permissions, funding and planning to effect positive
changes on Hebden Water.
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5 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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