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Figure 1 Looking down stream to the tidal barrier. 
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Key Findings 
 

• The tidal barrier on the River Hayle presents a significant 
barrier to the upstream and downstream migration of fish.  

• The river is significantly altered and artificially engineered . A 

large scope project to restore the river and remove the barrier 
would be costly but would safeguard a unique population of 
trout whilst greatly improving biodiversity. 

• If removal of the tidal barrier (and associated changes to flood 
protection) is too costly, alterations should be made to 
improve upstream and downstream fish migration. 

• The currently canalised, two-stage channel should be altered 
as much as possible to create meanders and increase flow 
diversity. Reconnection to the flood plain in specific places 

should be sought, with safeguards to prevent flood damage. 

• There is a severe lack of trees, especially on the left bank. 
Tree planting (willow whips in the first instance) and fencing 

should be instigated to increase bank stability. This should be 
done with a greatly reduced bankside management regime. 

Such planting could be done with a view to allow increased 
meandering of the river, repositioning the footpaths where 
necessary. 

• Side streams should be given unincumbered access to the 
river where safe for neighbouring assets. Bunds could be 
established at the extremities of un-cultivated floodplains to 

improve flood defence and increase high flow capacity. 

• The possibility of scraping down to old channels through the 
woodland could be explored to bring the river to mature trees, 

rather than young trees to the river. 
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Introduction  

Overview Map 

 

Map 1 A map of the reach visited and the Hayle estuary (SSSI) above. Red dots indicate the  

position of photos of significance to this report. 

This report is the output of a site visit undertaken by Bruno Vincent along 
the lower River Hayle in Cornwall at the request of William Nott, a local 

riparian owner. Mr Nott and another neighbouring owner expressed an 
interest in the sea trout potential and the negative effects of the tidal barrier 
at the bottom of the reach. 

Tidal Barrier 

Gauging Weir 

Lower reach 

Middle  reach 

Upper reach 
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The report covers a visit to the tidal barrier and approximately 5km of 
walkover of the River Hayle. 

Normal convention is applied with respect to bank identification, i.e. left 
bank (LB) or right bank (RB) whilst looking downstream. Upstream and 
downstream references are often abbreviated to u/s and d/s, respectively, 

for convenience. The Ordnance Survey National Grid Reference system is 
used for identifying locations.   

 

River  River Hayle 

Waterbody Name  Hayle  

Waterbody ID   
GB108049000380 

Management 

Catchment  
Hayle 

River Basin District  Hayle 

Current Ecological 

Quality  

Overall status of Moderate ecological potential based upon an overall 

ecological potential of Moderate and a Failing chemical potential 

U/S Grid Ref 

inspected  
SW 55330 33555 

D/S Grid Ref 

inspected  
SW 54708 36325 

Length of river 

inspected   
~5000m   

  

 

Table 1. Overview of the waterbody. Information sourced from: 
https://environment.data.gov.uk/catchment-planning/WaterBody/GB108049000380 

 

Under the Water Framework Directive (WFD), the Environment Agency 
classify the Hayle as Moderate with specific issues such as pollution from 

historical mining causing a number of failures. 

 

 

 

 

 

  

https://environment.data.gov.uk/catchment-planning/WaterBody/GB108049000380
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Catchment / Fishery Overview  

The River Hayle drains from a catchment of around 5000 ha over its 24 km 
length. Rising on Wendron Moors to the East of the village of Crowan, it 
flows predominantly southwest to the village of Relubbas where its course 

moves north to the estuary and natural harbour of Hayle, discharging into 
St Ives Bay. Its path takes in Trescowe Common which among other areas 
like Crowan, has a significant history of mining dating back to Neolithic 

times, peaking in the 1800s. 

The headwaters flow from moorland microgranite intrusions before passing 
through areas of Lower Devonian slatestone in the lower reaches.  

The name Hayle derives from the Cornish ‘heyl’, that translates simply as 
estuary. 

A tidal barrier is in place at the mouth of the estuary to reduce the effects 

of tidal surges flooding local settlements, especially the village of St Erth. 
This barrier also sits astride the boundary for the Hayle Estuary and Carrack 
Gladden Site of Special Scientific Interest (SSSI). 

As the most westerly estuary in England and adjacent to important bird 
migration routes, the SSSI cites interest in the saltmarshes, dune 
grassland…to provide feeding and roosting habitats for a wide variety of 

species. 

“Few estuaries in Britain contain such a diversity of bird species within 
such a small area; a total of 242 species have been recorded at Hayle”. 

https://designatedsites.naturalengland.org.uk/PDFsForWeb/Citation/1003229.pdf 

The SSSI also encompasses a Royal Society for the Protection of Birds 
(RSPB) reserve, directly upstream of the tidal barrier on the right bank. 

Owing to the chemical pollutants from mining practice, the brown trout 

(Salmo trutta) within the Hayle and tributaries have been shown to be a 
unique population, naturally selected for their tolerance to the high levels 
of copper, zinc, nickel and cadmium present. A paper, published in 2011 

showed that the concentrations of these metals have been documented to 
cause acute toxicity in metal-naive brown trout despite the presence of a 
self-sustaining population of trout (T. M. Uren Webster, N. Bury, R. van 

Aerle, and E. M. Santos, 2013). 

The research carried out gene sequencing of Hayle trout and trout from the 
River Teign in Devon. Despite accumulation of metals in the kidney being 

19 times higher than average, the liver 34 times higher and gills 63 times 
the norm, the fish surveyed showed little effects of the cellular damage 
expected at these concentrations. 

A gene responsible for encoding metallothionein was found to be highly 
expressed in the River Hayle trout. Metallothionein, as the name might 
suggest, is responsible for storing and detoxifying a number of such toxic 

metals. 

http://www.ncbi.nlm.nih.gov/pubmed/12022471
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Other examples of fish in metal-contaminated environments exist 
worldwide but are largely found to suffer greater toxic effects from metal 

exposure.  

Such research highlights just how unique Hayle trout are. However, the 
paper cannot show how well they will cope with further water quality 

deterioration or other ecological threats. Should the river’s unique strain of 
trout be lost, it is unlikely to support trout introduced from other rivers.  

It is generally assumed that anadromous sea trout return to their natal 

river to spawn. Though this is often the case, a small proportion of fish 
(usually ~8-10%) run neighbouring rivers, potentially increasing genetic 
variation and mitigating genetic drift. Such natural migration is referred to 

as straying or vagrancy. 

With a river as toxic as the Hayle, such visiting sea trout may struggle to 
survive, especially considering changes to their osmoregulation after 

returning from salt water (made more dramatic by the saline differential 
caused by the tidal barrier). This therefore cannot be relied upon to 
repopulate the Hayle with trout; however, from time to time it may provide 

some genetic diversity if suitable, hardy individual fish are afforded access.  

In the short term, relying upon vagrancy from other rivers may have little 

effect. That is not to say that free passage to the sea is not important 

longer-term, as Hayle sea trout stray into neighbouring rivers, their unique 

genes could increase metal-tolerance in other populations. This is 

something that is probably already happening but increasing the number 

of successful migrations through the tidal barrier will improve the 

probability. 

 

  

http://www.sciencedirect.com/science/article/pii/S0166445X03000286
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Habitat Assessment  

Tidal Barrier 

 

Figure 2 The tidal barrier seen from the 'Causeway' bridge. SW 54683 36324 

At the downstream end of the reach observed is a tidal barrier with four 
top-hung gates and a small central fish pass (Figure 2). It serves as a valve 
to prevent large spring tides and storm surges from flowing upstream, 

inundating the village of St Erth, a sewage treatment works and 85 ha of 
low-lying farmland. 

This structure was built in 2001 by the Environment Agency (EA) to replace 

the existing, and grade II listed, ‘Causeway’ barrier that had begun to fail 
and remains as a bridge, from which the photo was taken.  

Though closer inspection of the fish pass was not possible on the day, it is 

likely to present a significant barrier in all but perfect conditions. Tidal back-
pressure and attraction flow would have to convene with the migratory 
fish’s own impetus to pass through at that exact time, before the gates 

close. The top hung gates are also possibly a damaging trap to downstream 
smolt migration in combination with a host of other issues; the narrow, 
dark aperture and rapid velocity change is unappealing to smolts. Such 
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hesitance results in delay of migration, leaving smolts unnecessarily 
exposed to predation in the featureless channel above the barrier.. 

Far better designs exist; side hung gates that default to open, closing only 
with significant tidal pressure (not helped by gravity), or inset ‘pet flaps’ 
within the main gates that are lighter and remain fully open in all 

downstream flows. Springs and/or floats can also be added to tidal gates 
to ensure that they only close on the highest tides, when they are actually 
required to do so. 

Improvements can and should be considered to increase the passability of 
this structure, but total removal should always be the primary 
consideration, improving the river above, but also the general ecological 

value of the SSSI below. 

Total removal would be an extremely large-scale project involving massive 
flood defence changes and protection of the RSPB reserve just upstream 

on the RB, but it is a plan that was not discounted in a Cornwall Council 
report of 2011: 

https://www.cornwall.gov.uk/media/k3nl15bw/ma27.pdf 

Such a grand plan would allow for near total river restoration to become a 
reality upstream. 

 

 

Figure 3 The tidal barrier seen from the side. Note the tennis ball valiantly holding the nearest gate 

fractionally more open than the others. This concept can be scaled-up to greatly increase 

passability of the structure for fish. SW 54683 36324 

https://www.cornwall.gov.uk/media/k3nl15bw/ma27.pdf
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Lower Reach 

Lower reach map 

 

Map 2 A detail view of the Lower reach. The tidal barrier is at the top, next to the blue lakes of the 

RSPB reserve to its right. St Erth is at the bottom with the sewage treatment works in the centre. 

For approximately 1500m upstream, the river is artificially straight and 

deep, held within a two-stage channel. Engineered revetment of stone 
maintains this unnatural course and associated homogenous habitat, more 
akin to a canal than a river and unsurprisingly no trout were observed on 

the visit (figure 4). 

On the RB directly upstream of the tidal barrier, a RSPB nature reserve has 
been created to provide habitat for a range of bird species and other aquatic 

life (figure 5). This appears to be artificially perched above the height of 
the river, aided by the flood protection bund of the river’s two-stage 
channel. Though not explored on the visit, it appears to be fed by streams 
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from the east, that would likely have once entered the Hayle river, and 
discharges through a small culvert under the Causeway road.  

Within a SSSI, it seems strange that such artificial wetland habitat has been 
created in isolation of the neighbouring river and would likely limit the scope 
of any potential restoration. Without bunding of the river, recharging of this 

wetland could occur naturally through floodplain connection, easing the 
pressure on the neighbouring settlements. The toxicity of the Hayle may 
have been a determining factor for its design, among many others. 

Collaboration with the RSPB to determine any possibility for improvement 
is advised. 

 

 

Figure 4 Looking upstream of the tidal barrier to the overpass. The uniform, relatively featureless 

two stage channel section is clearly visible. What should be a valuable, free-flowing riverine 

environment is degraded to a regularly fluctuating canal, where habitat is degraded and regularly 

disrupted. SW 54774 36264 
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Figure 5 The RSPB reserve on the right bank, perched above the level of the river, viewed from 

next to the tidal barrier. SW 54774 36264 

Among the four charted side streams in the reach, all flow through valved 
outflows to further prevent high flows from breaching laterally through the 
bund (Figure 6). Though small, the potential for these streams to provide 

sea trout spawning should not be dismissed, especially if they are lower 
toxicity than the main river. Unfortunately, they are totally impassable, 
limiting catchment connectivity and the potential for colonisation by 

vagrant, metal-naïve, sea trout from less contaminated rivers.  

 

 

Figure 6 One of many valves preventing upstream access to side streams. SW 54975 35446 



   
 

 

 
13 

This specific stream appears to have bunds (or a Cornish hedge perhaps), 
of a similar height to the main river bunds, at the southern end of its flood 

plain, suggesting that it could be opened up. As woodland, there will be 
little commercial cost to improving this areas connection to the river. It is 
unclear if the sewage treatment works to the north of this stream currently 

have the same bunded protection. Though this is unlikely, it may need to 
be bunded to safeguard the operation. 

As well as being unnaturally straight, the width of the primary channel is 

narrower than expected. The constraint this causes upon the river 
exacerbates bed erosion leading to increased depth. The tidal phase 
impoundment that the barrier causes may make such a channel restoration 

somewhat moot, but the same issue occurs through the lower, middle and 
some of the upper reaches. A more natural, variable width channel, would 
allow deposition of sediment in areas of low energy to develop a natural 

equilibrium of shape and width. Something that it is not currently afforded. 

 

Figure 7 The bridge at St Erth seen from downstream. The high relief channel is seen on the extreme 

right of shot. SW 54901 35104 

At the St Erth village bridge, the first naturalistic flows are visible. These 
are in fact just caused by the footings of the bridge, which have likely been 
exposed by dredging of the channel downstream. The change in flow 

diversity, macrophytes and clean assorted gravels in comparison to the 
canalised stretch downstream is significant, though still unnatural. Such 
contrast illustrates just how denuded the previous 1500m are. 
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Despite its initial appearance, it is worth noting that the apron of the 
footings presents a barrier to migration in low flows.  Should improvements 

be made downstream to re-meander and renaturalise the reach, sediment 
could begin to rebuild the bed. In the short-term baffles could be installed 
to aid migration in the greatest range of flows. 

Upstream of the bridge, a high relief channel takes excess flows through 
the LB arch with the help of a small control weir. On the day of the visit, it 
was dry but with seepage providing a little flow under the bridge (figure 7). 

Though passage through the other three arches is free, this could entrain 
fish migrating upstream, slowing their progress. Notching of the weir, and 
barraging could cheaply increase the passability in a range of flows. This 

would not be a high priority but could be considered among a suite of 
improvements to maximise potential. 

 

 

Figure 8 The relief channel above the St Erth bridge, with its control weir. SW 54927 35008 
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Figure 9 The relief channel control weir. This is likely a barrier to migration though not critical as it 

is a secondary route. SW 54927 35008 

 

Figure 10 Looking downstream along the relief channel. Despite the weir being dry, there is 

enough seepage to contribute minor flow. SW 54927 35008 
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Figure 11 Above the bridge, the first aquatic greenery is seen. In this case hemlock (Conium 

maculatum). SW 54927 35008 

 

Figure 12 Looking downstream to the St Erth bridge. SW 54927 35008 
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Middle Reach 

Middle reach map 

 

Map 3 Detail of the middle reach with St Erth to the north, the fishing lakes to the east. 
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Above the village of St Erth, the course of the river meanders somewhat 
(Figure 13). This is far from its ideal natural path, but a significant 

improvement on downstream. The increased channel diversity is evident in 
the variety of bankside plants, aquatic macrophyte growth and, 
importantly, the first sightings of trout. 

On the RB there is a commercial fishery (BK Fisheries), again utilising the 
bund as a boundary. This area would likely have provided a level of flood 
prevention in the past, allowing high flows to break free into the flood plain. 

Sadly now, with no connectivity, all flow is directed to the village.  

Subtle echoes of paleochannels are visible on LIDAR data, suggesting that 
the natural course would have once flowed through the fishery and may 

even have contributed to the ponds shape.  

A footpath runs along much of the reach visited. This is clearly a popular 
and well used exercise route. Poaching by dogs is causing significant 

erosion in places. Though this is adding much needed structural diversity 
to the river, it is also undermining the footpath and should be formalised 
to a small number of specific places to prevent greater loss or even 

accidents.  

 

 

Figure 13 Looking upstream with the commercial fishery seen on the right bank. The increase in 

plant diversity on and in the river is reflected by the channel diversity and the presence of trout. 

SW 54916 34947 
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Figure 14 A clear example of the difference between the unmanaged RB (left of shot) and the 

managed LB. The overhanging and trailing trees should be aimed for on both banks. SW 54946 

34835 

The RB, without public access, has a healthy stand of various trees species 

(Figure 14). Such low lying and overhanging trees are greatly improving 
the habitat value of this area.  

The majority of the LB is without tree growth. Clearly it has been 

maintained to limit the success of anything more significant than bramble. 
Trout require bankside trees for shade, shelter, and the essential supply of 
terrestrial insects upon which they often feed. The root structure they 

provide also greatly increases bank stability and reduces erosion. 

This area and much of the reach visited will benefit greatly from tree 
planting. Native broadleaved species should be chosen, but to rapidly kick-

start the process, willow could be cut from the few growing in the area and 
plunged into damp areas of the banks where they will root and grow rapidly. 
Protection from damage by dogs, strimmers and herbicides should be 

instigated, and the latter two should cease, allowing the low-lying plants to 
establish. 
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Figure 15 A heavily used dog run causing significant erosion of the banks. Dog access should be 

formalised to specific areas to limit damage to particular, reparable sites. SW 54946 34843 

 

Figure 16 Again, note the shaggy, diverse RB (left of shot) versus the managed grass bank 

opposite. Poaching by dogs has caused erosion, exacerbated by lack of root structure. SW 54898 

34766 
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The uniform engineered channel is still constraining the river and 
preventing development of a more natural morphology. Regrading of the 

banks and allowing some areas of extra width will reduce medium flow 
energy reducing erosion and allowing greater natural river function to exist. 
This will also increase the primary stage capacity, increasing the amount of 

time the footpath is usable. However, unless the bund can be moved back, 
this may come at the expense of some foot path width in places. 

 

 

Figure 17 A straightened section of the river. Note the second stage of the channel is the foot path, 

this will often be inundated, either being unusable as a foot path or widening through puddle 

dodging, resulting in further reduction of bank side vegetation. SW 54914 34700 

Gauging Weir 

 

Figure 18 Looking down stream to the gauging weir. SW 54895 34178 
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Figure 19 The LB crump of the gauging weir seen from above. SW 54895 34178 

The gauging weir is definitely an impediment to fish passage though not an 

absolute barrier (Figure 18). Knowing that fish have been seen to pass a 
structure does not account for all the fish that failed to ascend it, or those 
that had to make repeated attempts, becoming stressed, damaged or 

predated upon during the process.  
Sea trout obviously have to pass this to find suitable spawning habitat 
upstream and have the swim speed to navigate this obstacle in the right 

conditions. However, small trout may struggle, leading them to become 
isolated in a confined reach, limiting their available habitat and spawning 
choice, and potentially forcing a level of inbreeding in that population. 

Wherever possible, removal is always the first course to investigate, though 
the data the structure collects may be vital for flood warning downstream. 

Fishpasses and easements are a poor secondary option to explore, should 

removal be impossible. Sadly, even the most efficient fishpasses never 
achieve anywhere near 100% porosity. They also do nothing to aid the 
sediment supply downstream that is held back by the structure or improve 

the denuded habitat above within the impounded reach. 

Upper Reach 

The upper reach displays many of the same characteristics of the middle: 
narrow, deep and poorly vegetated. However, the footpath on either side 

and the increased width between the bunds could allow an easier 
restoration (Figure 20). 
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Upper reach map 

 

Map 4 Detail of the upper reach with the gauging weir at the top. 
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Figure 20 Looking upstream, the banks are marginally less managed, but still lack tree cover. Note 

also the valve on the left of shot, draining the woodland behind the bund. SW 54899 34153 

The landowner of the RB has closed this section to the public in an attempt 
to reduce land loss through erosion. With the exception of dog poaching, 
the majority of the issues stem from the lack of trees, the uniform, narrow 

channel and its bunded constraint. 

Regrading, widening and re-meandering, along with tree planting and the 
addition of woody material to the river will have a profound effect in 

reducing the current excessive erosion rates. Deposited sediment on the 
inside of meanders will also provide more stable locations for dogs to enter.  
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Figure 21 Another valve releasing a significant flow, despite no obvious streams being charted in 

that area. The woodland behind was likely the original course of the river and is clearly still holding 

a large quantity of water.  SW 54958 34080 

 

Figure 22 A detailed view of the woodland next to the outflow (left) and the same map with a 

highlighted (possible) paleochannel (right), show where the river may have once run. No 

exploration of the woodland was made on the visit and this is only an example of what appears to 
be visible on LIDAR data. However, this was once a useable floodplain and so would have had 

many overlapping channels over the millennia. Utilising this wet woodland as a space to 

remeander the river, simultaneously reconnecting the flood plain, would have significant ecological 

benefits whilst reducing flood peaks. 

The volume of water falling through the valve in Figure 21 was far greater 
than discharges in any other on the reach. Though no stream is charted, 
the valley above the woodlands, behind the bund, is likely to hold some 

level of stream. With no obvious channel visible on LIDAR, it is possible that 

Figure 21 location 

Only visible 

streambed 
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the valve is draining a wet woodland. Figure 22 shows that this woodland 
likely held the original, unaltered, course of the Hayle. 

Though technically challenging, scraping a new channel into the woods, 
would bring much needed trees to the river and direct, unencumbered, 
connection to the flood plain.  

 

Figure 23 One of the few established trees on the LB. As a multistem, it could be singled, hinging 

the downstrem stems into the channel to provide scour, refuge and instigate some lateral movement 

in the channel.As the channel is overly narrow, such work should be carried out in combination with 

widening. SW 54967 34039 

Figure 24 shows a major point of land loss. Though the initial cause is 

unclear, this will increase in magnitude until the river has found equilibrium. 
This is a prime example of the river fighting back against its manmade 
constraints. Hard engineering will only push the issue downstream.  

Behind the LB bund stands a ponded area (listed in mapping data), though 
this appears to be fairly dry. As the bund is not complete a short distance 

downstream, it might be possible to remove the bund, giving space for the 
footpath to meander alongside the river and reconnect with the floodplain.  

Breaking the bund in this area will reduce fluvial pressures downstream 

with little or no loss of agricultural land. Both banks are wooded and likely 
heavily wetted by water held back from entering the river by the bund. 
Such retention can play an effective part in reducing flood peaks, but in this 

case the bund is constraining the entire catchment above, forcing flows 
downstream to St Erth. 

During the highest flows, the two-stage channel will also be subjecting the 

banks/footpath to far greater erosive forces than if the bund did not exist. 
A natural stream energy peaks when it is bank-full. However, with a bund 
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the bank-full level effectively becomes several feet above the footpath, 
exacerbating erosion below. 

 

 

Figure 24 Top and bottom, a large area of bank loss. This has caused the landowner to close 

access to the public. Though walkers and dogs will have had an impact, the greatest driver is the 

lack of trees and the artificially constrained course. SW 54979 34019 

In the case above, when the two-stage channel is fully utilised, the footpath 
is sitting mid water column - an area of extreme shear stress. If the river 
was allowed to spill naturally into the floodplain, the smaller low-flow 

channel section would be subjected to far lower total stream energy.  
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Figure 25 The first area of real channel diversity. Note the fast deep run under the tree, deposition 
bar mid-stream and finer sediment accumulations encouraging marginal plants to grow within the 

channel. The LB is still largely without trees and hence suffering the majority of erosive forces. SW 

55056 33967 

At SW 55056 33967 the river widens dramatically. Though much of this is 
due to dog poaching and the lack of trees, it is a clear demonstration of 
how a river is self-governing given the space it requires. Figure 25 shows 

a channel some three or four times wider than the average seen below. 
Within this channel, deposition bars have formed of coarse and fine 
sediment, each creating areas of specific, highly valuable habitat that is 

largely absent elsewhere. Deep and shallow sections exist in close proximity 
and the variety of marginal and aquatic plants increases. Such a mix of 
flows, plants and trees is much closer to the ideal sought. 

Just upstream of Figure 25 significant dog poaching (and the effects of the 
two-stage channel) has led to an overly wide channel (Figure 26). This area 
is definitely ‘over-wide’, and the depth is uniform, unlike just downstream. 

With the aid of windfall trees, this would normally heal itself but the total 
lack of trees is preventing this from happening. Large and coarse woody 
material should be brought in. In the first instance, to create brushwood 

protection for the banks, and secondly, larger additions in stream to create 
discrete areas of scour and deposition that will naturally re-sculpt the bed 
profile. 
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Figure 26 Top and bottom: Poaching from dogs has left significant erosion and channel over-

widening. A single formalised dog run, surrounded by well protected trees and marginal plants will 

begin to restore this area, but fencing may be needed to establish things in the short term. SW 

55071 33943 
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Figure 27 The channel widening caused by poaching in Figure 25 has led to bank slumping on the 
RB threatening the footpath. This could be protected with woody material, trapping sediment and 

restoring a more naturally graded bank. SW 55071 33943 

 

Figure 28 Without the constraint of a bankside footpath on the RB, the river has been allowed to 

swing laterally away from the LB footpath. Features such as this should be encouraged where 
possible. Note the valuable gravel deposition (and potential fish spawning habitat) that has been 

facilitated by the dissipation of flow energy in the meander sequence and pool upstream. SW 

55137 33903 
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Figure 29 Multi-stem trees such as this could be hinged, lodged or tied into the channel to control 
lateral erosion and create channel diversity. More ambitiously, stems could be hinged downstream 

and across the channel creating high-flow barriers to soften flood peaks. This works best with 

retention space above the barrier. SW 55286 33727 

 

Figure 30 A gate has been erected to prevent public access (just visible within the red circle) this 

has accumulated debris from the stream, pushing water sideways and causing erosion on the RB 

(left of shot). However, in this setting, the natural channel adjustment that is occurring does not 

cause any real concerns. SW 55321 33608 
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Recommendations  

Tidal Barrier 

Removal 

As with all man-made barriers to fish migration, total removal would be the 
preferred outcome. Not only would this provide the vital upstream and 

downstream fish access needed but would also improve the sediment 
supply to the SSSI Hayle. 

With Hayle trout being so unique and vulnerable, trout spawning in 

neighbouring rivers could sure up their future.  Allowing this exceptional 
metal tolerance characteristic to easily flow between catchments may 
contribute to local populations capable of running the river in years to 

come. Total tidal barrier removal is the best option to maximise this effect. 

Removal will obviously have a huge bearing on current flood defences and 
mitigating the effects of increasing sea levels and frequency of storm surges 

will be essential. Removal would form a single part of a much larger 
restoration project that would also need to reclaim utilisation of the pre-
existing floodplain to provide capacity, whilst moving bunds to strategically 

protect low lying assets. 

As mentioned previously, this has been raised by Cornwall Council in the 
past and so is well placed for further development. 

Temporal barrier 

The reach above the barrier should naturally be intertidal. Allowing all but 
the largest and most dangerous tides to flow up and down freely would 

therefore be greatly beneficial in reinstating a lost and valuable habitat 
type. The gates could be manually, remotely or automatically closed when 
large spring tides or storm surges threaten homes. 

This has a secondary advantage to fish migration as more natural mixing 
of the brackish zone will better acclimatise smolts and sea trout to the 
change in osmotic pressure, lessening the chance of osmotic shock through 

sudden changes in salinity. 

Side hung gates 

Changing the gates to side hung gates would be the most effective remedy 
as their position is not affected by gravity and so can be more easily held 
as open as the flow dictates, rather than the current top hung gates whose 

weight dictates the flow that can pass through. Spring loading them would 
be a further improvement, holding the gates open a little longer allowing 
salt water to pass upstream for a certain duration and extending the 

window of passage for upstream and downstream fish migration. 

Side hung gates would be a more expensive alteration but there is the 
possibility of reusing the current gates and re hanging them with side 



   
 

 

 
33 

hinges. Just two gates arranged like this could improve passability. 
Alternatively, replacing one or more structures with lighter, more 

manageable plastic gates could be an option – again, ideally side-hung.  

Pet Flaps 

A cheaper and quicker alternative to easing fish migration would be to alter 

the tidal gates. ‘Pet flap valves’ could be installed. These are small flaps 
installed at the bottom of each tidal gate that close slowly as the tide 
approaches with the aid of a ball float. Other mechanics are available 

including resetting valves that can be individually set to trigger at specific 
point of tide. However, these are unlikely to work with the current 
structure. 

One paper has shown they have little positive effect on downstream 
passage or delay in migration (G.V. Wright, 2014). However, they might 
increase the passability for upstream migration.  

Regardless of the preferred course of action, engagement with the EA is 
essential to move forward as they own the structure. Consenting, and flood 
risk modelling will all be necessary before intervention, along with local 

stakeholder engagement and landowner permissions. Creating a 
community group to cement a vision and demonstrate strong local support 
for improvements may help to instigate a faster and better outcome. 

Canalised reach 

The canalisation should be undone as much as is possible. The scope of 
such remeandering and channel naturalisation will range from; re-sculpting 
the channel and small movements from one bund to another, to breaking 

(and moving) the bund and allowing access back into the flood plain to 
reconnect paleochannels or allow the river to carve a new course that 
imitates something close to its natural, historical route. 

Meandering the channel is important to reinstate processes and reinstate 
the lost riverine habitat quality that will benefit all wildlife, particularly 
salmonids. Though not the ideal solution, it is possible to move sections of 

the river out of the first stage of the two-stage channel to the opposite bank 
(Figure 31). This would not reduce the capacity of the channel at all but 

would further increase the diversity of flows needed for natural river 
function. The longer route the river takes over a given distance also equates 
to a lower stream gradient, reducing the erosive forces.  

Even with the tidal barrier in place, the bunded channel holds back the 
entire river while the gates are closed. Consequently, if high flows coincide 
with the barrier being closed, the channel could back up to St Erth. As such, 

the importance of reconnecting as much of the flood plain as possible exists, 
with or without other interventions.  

Hard engineering/reinforcement should also be replaced with green 

engineered banks wherever possible. Tree planting, marginal plants and 
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woody material should all form part of the structure and diversity of the 
new channel, regardless of the number of changes made to its course. 

The twice daily impoundment the barrier causes will always degrade the 
quality of habitat below St Erth. As the gates close and fresh water backs 
up, vital shallow, flowing habitats become impounded and deeper. As the 

gates open on an ebbing tide, it empties this reach at an unnatural rate, 
sweeping out sediment. Such an issue only exemplifies why a meandering 
and diverse channel would be beneficial. 

St Erth Bridge  

Though not a high priority, the relief channel weir presents a challenge to 
upstream migration. Any fish that do attempt this route and fail, may return 
downstream and retry along the main river at some point as flow subsides. 

However, failed attempts increase risk of predation, physical damage and 
exhaustion, so will contribute to a reduction in overall success.  

Man-made barriers should always be looked at for removal in the first 

instance. Investigation as to whether this weir is necessary should be 
made. Could the relief channel serve the river better as a primary course? 
This could bypass the minor obstruction of the steep apron, negating the 

need to introduce baffles to increase migration porosity. Consultation with 
the EA is needed to explore the importance of this structure and its effects. 

Should removal not be possible, reducing seepage, through repairs, will 

limit the likelihood of fish attempting this route and/or a simple notch could 
be cut into the weir crest to focus flows. Barraging below may also be 
needed to create a depth of water for acceleration.  

Middle reach 

Earthworks, as suggested for the lower reach, could also be employed to 
move small sections of the second stage to the other bank and where 

landowner permission permits, even movement of the bund to make space 
for people and nature. 

Where space is available, allowing the river to cut a more sinuous path 

within the two-stage channel would be desirable, though this may mean 
relocating sections of footpath further away from the current channel.  

Large woody material should be lain, hinged, or pinned into the river to 

increase flow diversity and encourage lateral erosion to begin the process 
of re-meandering and for general channel diversity (see appendix).  

Some areas should be fenced off to encourage a scruffier, more diverse 

riparian fringe of plants and allow native broadleaved trees to succeed. In 
combination with formalised dog runs, the banks should maintain 
themselves for a while, improving general diversity and trout habitat. 
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Gauging weir 

Gauging weirs often form a challenge to fish passage. Not only are they an 
obstruction to migration and bedload transport, but alterations are difficult 

without affecting the gauged height of the river. the first question to ask 
here is what purpose the flow data are serving and whether the information 
is required in its current form. Could level data from an open channel be 

sufficient? If so, removal should be sought. Even if the current accuracy is 
needed, could hydroacoustic monitoring (far less intrusive) be employed 
here, without the requirement for a weir structure. 

Again, engagement with the EA is essential. 

Should the weir structure be required, bristle clusters (see appendix) could 
be installed into the face of the weir. Essentially a series of nylon brushes 

spaced across the weir, acting like an artificial weed bed. These break up 
the laminar current and create areas of high and low energy to aid upstream 
passage. As a flexible solution they have no effect on gauging accuracy of 

the asset yet successfully increase the range of size and species that can 
pass upstream. This system would need detailed further investigation of 
the weir to establish whether the gradient falls within the tolerances 

accepted. Low Cost Baffles (LCB) may also offer a solution. 

Detailed optioneering and consultation with the EA is essential. 

Erosion  

Except for the hard revetted area in the lower reach, most sections visited 
are suffering from excessive erosion, particularly on the LB. 

The lack of trees and heavily managed banks are the main cause. The two-

stage channel and artificially narrow primary channel compound the issue 
yet further. 

The straight sections of channel also create areas of high erosion when met 

by any significant deviation. Meandering within the straight sections will 
reduce stream energies through a reduction in gradient. This will lead to 
localised areas of lateral erosion, which again may require replacement of 

the foot path, but the net benefit to the river and land will be significant 
and require less ongoing maintenance. 

A river and floodplain restoration project such as this would require more 

detailed technical investigation into the feasibility and costs, including flow 
modelling to assess the potential impact and identification of constraints 
such as utilities, heritage (archaeology) and land ownership.   

Again, the addition of woody material to the channel will trap finer 
sediment, scour out deeper pools and increase the hydraulic roughness of 
the system, further reducing energies.  
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Poaching from dogs is also a significant issue. Temporary fencing and 
formalised runs will help to recover the banks naturally, being repositioned 

as needed. 

Ultimately, where the two-stage channel can be removed safely, and with 
consent, stream energies will reduce resulting in a general improvement in 

erosion and conveyance down to St Erth. 

Making it Happen  

The WTT may be able to offer further assistance:   

 

• WTT Project Proposal - further to this report, the 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 an Environmental Permitting 
Regulations application.   

 

• WTT Practical Visit - where recipients are in need of assistance 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 above. 
The recipient would be asked to contribute only to reasonable travel 
and subsistence costs of the WTT Officer. This service is in high 

demand and so may not always be possible.  

 

• WTT Fundraising advice - help and advice on how to raise funds for 

habitat improvement work can be found on the WTT website 
- www.wildtrout.org/content/project-funding  

 

• In addition, the WTT website library has a wide range of free 
materials in video and PDF format on habitat management and 
improvement:  

o We have also produced a 70-minute DVD called ‘Rivers: 
Working for Wild Trout’ which graphically illustrates the 
challenges of managing river habitat for wild trout, with 

examples of good and poor habitat and practical 
demonstrations of habitat improvement. Additional sections of 
film cover key topics in greater depth, such as woody debris, 

enhancing fish stocks and managing invasive species.  
  

http://www.wildtrout.org/content/project-funding
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o The DVD is available to buy for £10.00 from our website shop 
or by calling the WTT office on 02392 570985.  

Acknowledgement  

The WTT would like to thank the Environment Agency for supporting the 

advisory and practical visit programme in England, through a partnership 
part-funded using rod licence income.  

 

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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Appendix

 

Figure 31 This sequence illustrates how moving sections of the second stage of the two-stage channel 

to the opposite bank has no impact on channel capacity while introducing bends in the river. The 

first stage channel capacity could even be increased if required.  
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Figure 32 Hinged willow on the River Test. Hazel, small willows and small alders can be hinged into 

a river, creating diversity of flow and in-stream cover for fish. The trees are hinged in a similar 
manor to hedge laying, where the tree is partially cut through at the base and laid into the 

margins. Chestnut stakes and fencing wire can be used to secure the trees in place. Willow will 

survive perfectly well even with 70% of the branches submerged; however, hazel and alder should 

be laid to retain much of the structure above water level. 

 

Figure 33 Another example of a tree successfully hinged into the margins of a river to improve 

habitat diversity. 
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Figure 34 Lodged woody material, the most natural of methods to mimic naturally fallen trees, 

wedged in another tree to secure it with no other materials required. 

 

 

Figure 35 A tree kicker cabled to an existing tree stump on the River Yeo. Kicker tethers should be 
as short as can be realistically achieved: apart from too much metal cable being unsightly and 

unnatural, the risks of the trees being stranded on the banks in floods are significantly increased. 

Hiring or investing in a hand winch would allow the kickers to be winched back toward the stump, 

reducing the amount of cable needed, which in turn will reduce the likelihood of the kicker being 

stranded on the bank after high flows.   
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Figure 36 Brush wood installed to protect vulnerable banks and aid in regeneration. 

 

Figure 37 An array of bristle clusters installed on a gauging weir. Note the diverse and turbulent flow 

in comparison to the laminar flow on the left. (Photo by South East Rivers Trust) 
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Figure 38 An unnaturally straight and over wide channel section, exhibiting little structural diversity 

in the river bed. 

 

 
Figure 39 The same channel after brash installation to reintroduce meanders. The increased speed 

of flow carves down into the bed, moving finer sediment downstream. Higher flows overtop the 

installation, regaining the original channel capacity. 

 

 

 
 
 
 
 
 

 

  



   
 

 

 
43 

 
Figure 40 A log pinned at an angle, partially across the stream. Note the angle is actually upstream 

(flow indicated by red arrow). Rebar stakes hold this to the bed, reducing the stream width in lower 

flows.  
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