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Summary 

• The Ham Brook is a relatively unconstrained and natural channel 
with a few exceptions.  

• Efforts to install Natural Flood Management structures by the 
conservation group need modification of the structure design to 
prevent fragmentation of the habitat. The result should be greater 
efficiency of flow peak reduction and habitat creation. 

• A greater number of smaller, simpler, leakier structures is needed 
to maximise benefit to peak flows reduction and ecology. 

• Engagement with owners of CSO, weir and drain assets is needed 
to improve the reach and reduce the potential risk of pollution in 
the future and the owner’s liability for such issues. 

• A slight shift in NFM focus toward side streams and springs to 
reduce flows entering the main channel and allow fewer barriers 
that will affect fish migration and generate new habitats within the 
woodland would be beneficial. 

• Improved light to shade ratio around the stream should be 
designed into the woodland management. Felled timber can be 
used to create new in-stream structures and the increased light will 
promote better primary production in-river and on the banks. 

• Tree planting on bare banks and efforts to allow vegetation to 
establish is needed to reduce bank erosion and provide better 
habitat.  

• Citizen science initiatives like the Anglers’ Riverfly Monitoring 
Initiative and water quality surveys could help gather data and 
identify pollution incidents. Westcountry Rivers Trust: Plymouth 
River Keepers project is operating just to the north, working to 
reduce many of the same issues. Although currently outside the 
defined area, this could change in the future, but the project is in 
the early stages at the moment.   
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Introduction 

This report is the output of a site visit undertaken by Bruno Vincent of the 
Wild Trout Trust to the Ham Brook near Plymouth, Devon on 14th September 
2020. Comments in this report are based on observations during the site visit 
and discussions with Friends of Ham Woods and local councillor, Tina Touhy. 

The area around Mowhay Road has suffered severe flooding in recent years, 
creating a community movement toward ‘Slowing the Flow’ with natural flood 
management (NFM) techniques in the stream and some manual dredging of 
the channel above and below Mowhay Bridge. Friends of Ham Woods (FoHW), 
who manage the Council-owned woodland through which the brook flows, 
requested an advisory visit from Wild Trout Trust to give advice on: 

• Pollution monitoring, reporting and reduction 
• Flood prevention 
• Habitat improvements 
• Previous water management structures (now obsolete) 
• Invasive species control, specifically Himalayan Balsam 

FoHW’s proactive approach has deployed several interventions that have 
anecdotally improved the flooding situation and created increasing support for 
such work. As a volunteer organisation that is self-taught and ecologically 
aware, FoHW want to achieve a balance between natural flood management 
and good ecology, whilst retaining the support of other local stakeholders. The 
importance of ecology cannot be overstated and should form the driver for 
stakeholder engagement and NFM design. 

In this report, 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 specific locations. 

The report is written in a downstream direction with some grouped themes 
centred around specific examples. 
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Catchment / Fishery Overview 

The section of the Ham Brook visited is located upstream of Mowhay Road (SX 
45840 58024), approximately 1.4Km to Honicknowle Lane (SX 247062 
58009). The Brook rises near Manadon, north of Plymouth, flowing roughly 
west through a V-shaped valley within Ham Woods, before it enters the Tamar 
estuary. The geology of the area is formed of slate and siltstone with 
superficial deposits of clay, silt, sand, and gravel. 

Expansion of the city of Plymouth in recent years has encroached extensively 
on the catchment, with many smaller streams culverted and a general 
increase in impermeable surface structures such as roads, roofs, and paved 
gardens.  

Historically, Western Mill (SX 45861 58049) was powered at the lower end of 
the reach via an offtake approximately 380 metres upstream. Other relics of 
water control exist, one notable weir and concrete revetment near the village, 
but for the most part Ham Brook flows naturally and unconstrained by hard 
engineering. 

Western Mill and the surrounding village stand close to the Highest 
Astronomical Tide (HAT) level which increases their flood risk during spring 
tides, especially if combined with low atmospheric pressure. Revetting and 
straightening of another stream (also called Ham Brook) to the west of 
Western Mill and the pressures of spring tides have led to a movement towards 
building ‘leaky dams’ through Ham Woods in the hope of reducing and or 
delaying peak flows and the resulting flooding of the village surrounding the 
mill.  

Ham Brook is designated as an Ordinary Watercourse and not listed under the 
Water Framework Directive, as such there is little monitoring of the quality of 
watercourse for such things as plant, algae, invertebrate and fish populations, 
along with physical and chemical measures. Several Combined Sewer 
Overflows and other unlisted outflows enter the stream along the reach. 

As an ordinary watercourse, responsibility for maintenance and the reporting 
of any issues, lies with the riparian owners.  
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Habitat Assessment 

The reach observed, flows for its entirety through a natural and relatively 
unconstrained path of mixed woodland. Man-made ‘leaky dams’ have been 
deployed in a variety of locations with varying success (depending on what 
metric success is based upon!). Acceptance of these structures has been hard 
won locally and now new dams are appearing without the knowledge of the 
Conservation Group. Though pleasing to see a community movement toward 
natural interventions, care must be employed to prevent habitat degradation, 
something that is (happily) a concern of Friends of Ham Woods.  

 

Figure 1 The Ham Brook reach surveyed with key locations examined 

Just above the reach, two new pipes (Fig. 2) had recently been installed to 
convey flood water from the dip in the road in Honicknowle Lane. Such runoff 
has no reason to enter the river directly and is contributing to increased 
pollution and peak flows. A soak away would have been easily possible, 
reducing the level of flows and the suspended pollutants carried within. It is 
suggested that this be investigated. It is very likely that the road asset owners 
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are also the riparian owners either side of the bridge and have responsibilities 
to uphold.  

 

 

Figure 2 Recently installed road run off outflows (black pipes), entering immediately 
upstream of the reach. SX 47019 58010 

The top of Ham Woods supports a relatively healthy looking and natural 
stream (Fig. 3) exiting the old bridge. Its course and bankside vegetation 
seem unmolested, unlike the herbicide-treated banks directly upstream. There 
was, however, a large amount of filamentous algae present that reduced 
gradually for the next 50 metres, a probable sign of nutrification issues 
upstream.  

Due to the more limited access, the upper 1/5 of the reach is benefitting from 
benign neglect. Fallen trees have created a number of natural obstructions. 
Some may present a temporary obstruction to fish passage but as they are 
naturally occurring, dynamic structures manipulation is not recommended.  

These ‘headwaters’ will also benefit from some skylighting of the riparian 
corridor to improve the shading regime. The aspect of the valley and its steep 
sides limit the amount of natural light and hence the primary production within 
the stream. A select and targeted opening of the dense canopy would be 
beneficial to juvenile salmonids and the whole ecology, without adding 
excessive solar energy to the channel, causing it to warm. Such work needn’t 
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be felling, a more nuanced and sensitive approach of singling old coppice 
stools, and pollarding may all work in bespoke locations. Where riparian 
canopy is broad, crown raising can be employed further away from the bank 
to let light through laterally. 

 

 

Figure 3 View upstream to the uppermost extent of the reach. Note filamentous weed 
growth in an otherwise free and relatively healthy-looking channel. SX 47014 57945 
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Further downstream, there are the remains of an old weir structure (Fig. 4). 
This has been fractured by the partial falling, and later felling, of a large turkey 
oak (Quercus cerris, Fig. 5) The volume of wood and the awkwardness of the 
fracture make for unlikely fish passage in either direction. As there are greater 
concerns downstream that are eminently more resolvable, it is suggested that 
it is monitored and addressed as and when work is possible; the stream may 
well find a new route around the obstruction in higher flows. If left alone to 
achieve this, no work will be necessary to remedy the situation in the future 
and will benefit invertebrate production in the meantime. 

 

Figure 4 An old weir structure, possibly fractured by the falling of a large turkey oak. 
SX 47035 57935 
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Figure 5 The size of this fallen turkey oak makes removal by volunteer effort alone 
improbable. It also represents the most effective natural flood management on the 
entire reach. SX 47035 57935 

The gradient steepens through a relatively unmanaged and less visited section 
of the valley. A number of significant and natural debris dams have developed; 
the majority are fine examples of the natural processes at work (Fig. 6). Given 
the space and materials to work with, a stream will circumvent the obstruction 
and carve a new path. Such lack of constraint is good to see and provides 
multiple downstream benefits to habitat diversity in the form of newly 
uncovered gravel deposits that are mobilised. 
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Figure 6 A naturally occurring debris dam and the flow bypassing it, left. 

Some natural dams (e.g. Fig. 9) have formed that are more considerable and 
currently creating a blockage to possible fish migration. Manipulation of the 
accumulated debris to improve passage should be undertaken. It is also worth 
adding more felled timber to the river at intervals upstream to reduce the 
amount of small debris that finds its way to this location, something that could 
be done across the entire reach to reduce manual manipulation in the future. 
Snaring flotsam at multiple points along the stream will share the load, 
reducing the potential for non-porous structures to develop. The benefits of 
such wood will positively impact invertebrate numbers and habitat diversity 
as a result. 
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Figure 7 Another old natural debris dam and the shifted flow of the stream to the 
right. 

 

Figure 8 Man made but unofficial leaky dam. Though nice to see locals engaging with 
the practice, its location and design will not achieve much and will probably add to 
the debris depositing on better structures downstream. 
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Figure 9 A naturally occurring dam with a significant head drop (c. 1m) above. Note 
the dense accumulation of detritus in the close up photo below. 
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Figure 10 Alpine tractor crossing. Improvements to both banks should be considered 
to prevent excessive inputs of soil. SX 46728 57796 

As the only place where the group’s Alpine Tractor can traverse the stream, 
the area in Figure 10 is suffering from mobilised soil. Unless other 
arrangements can be made elsewhere, a track of large cobbles would help 
reduce this mobilisation. This will create a visual path to prevent accidental 
widening of the track and reduce fine sediment from entering the stream. It 
should also be more usable in all conditions. Such cobble substrate should be 
brought in and not removed from the ample gravel bar deposit just 
downstream. 

An issue along much of the middle lower reach is bare banks (Fig. 11). Owing 
to the east west aspect and the steepness of the valley, light levels are low 
but the complete lack of vegetation is still surprising. Opening the canopy to 
bring in more light and some planting of coppiceable trees such as hazel will 
start the process of making more stable banks. As the hazel establishes, some 
of this material can be hinged into the banks to provide habitat and also 
hydraulic roughness to remove energy from peak flows. Such restraint on 
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bankside access will also focus dog entry to specific areas and help to establish 
other native plants that have so far been trampled back. 

 

Figure 11 Banks devoid of any vegetation occur frequently along the reach. Efforts 
should be made to encourage vegetation for bank stability and creation of material 
for future woody material introduction. 

Weirs 
One weir exists in a fully formed state (Fig. 12); this presents a significant if 
not total barrier to upstream migration, disconnecting sea trout from the 
potential spawning ground upstream. 

Should a pollution event remove a resident population of trout in the river, 
they could be re-established by returning sea trout. Due to the high fecundity 
of sea-run trout, that recolonisation could potentially be quite rapid. 
Conversely, preventing their upstream migration could prevent recolonisation 
and will drastically reduce Ham Brook’s potential as a self-sustaining salmonid 
river.  

However upstream migration is just one of several harms this structure is 
imposing on the river. 
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Man-made barriers like this limit the natural functions of a healthy river: 

• Prevents sediment migrating downstream 
• Increases erosion and channel incision 
• Reduces habitat diversity  
• Fragments breeding populations of fish and invertebrates 
• Creates fish migration barriers (for upstream and downstream 

movement) 
• Increases predation of fish at key life cycle stages  

Weirs and dams produce an area of impoundment upstream of the structure, 
easily described as slow moving, mirror flat surface, silty and pond-like. The 
arresting force of the weir causes flow energy to reduce drastically allowing 
previously mobile sediment to settle on the bed. A healthy river supports a 
balanced mixture of sediment, from large rocks to fine silt and everything in 
between. Varying flow rates through the system naturally grade out the 
differing sizes and at the same time produce habitats of equal diversity. 
Holding back all but the finest of sediment produces areas of uniform habitat 
upstream of the weir, and a river below that is starved of the gravel and cobble 
required to produce diverse habitat. 

 

All flowing water produces channel erosion, an action that is offset by supply 
and deposition of material from upstream. A balancing act between land and 
water that allows a stream to morph and change, producing yet more diversity 
for the species that have adapted to the habitat it provides. 
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Interrupting these processes with impermeable structures has a host of 
upstream and downstream costs to the local ecology and even to the rivers 
ability to maintain a natural gradient and sinuous course, something that also 
helps to mitigate peak flows.  

 

Such impassable structures also isolate breeding fish populations. Essentially 
this is enforced inbreeding, locking a small population between barriers and 
artificially limiting the size and vital genetic diversity of the breeding 
population. This also creates a requirement that the enclosed reach provides 
suitable habitat for successful breeding to take place and the entire life cycle, 
which may not be the case. 

As many genetic changes in a population are driven by useful adaptations to 
the environment, these are not spread into the population at large, reducing 
the genetic health and ability to cope with the many rapidly evolving pressures 
our environment is facing. 

Migration is not just upstream, most fish and many invertebrate species will 
migrate up and down at various points in the year in their search for the best 
habitat, or a mate. For salmonids like brown trout, a fraction of young fish 
become ‘smolts’, a physiological change that begins to adapt them to a life at 
sea. This process obviously requires free passage out to saltwater, but as 
smolts navigate downstream backwards (facing against the flow), when they 
reach a major barrier, the flow velocity is muted and they can become 
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significantly delayed or disoriented. Such disorientation in an area of habitat 
that is more suited to a host of predatory animals also increases the risk of a 
significant loss of these valuable smolts to predation. 

In an ideal world, a river would have naturally free access, up and down, to 
all native species. This allows riparian and aquatic plants to thrive, 
invertebrates, fish, and mammals to benefit and a mixture of habitats for all 
to find their niche and to prosper. 

In the case of salmon and sea trout, their anadromous (fish that migrate up 
rivers to spawn) nature of navigating upstream to deposit large numbers of 
large productive eggs is hugely important, especially where numbers are low 
and/or a natural recovery is needed. 

 

Figure 12 The weir structure at ( SX 46657 57798) is a complete barrier to upstream 
fish migration and general natural river function.  

The normal appraisal list when dealing with an impassable weir is as follows. 
In order of importance: 

• Full removal 
• Reduction 
• Technical fish pass 
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Full removal is always preferable. Many issues can complicate removal such 
as heritage status and owner permissions or local support. It would appear 
that this weir carries a sewage pipe through its crest so removal could be a 
challenge and costly, but it would be worth ascertaining whether the pipe is 
still in use. 

In this instance, the embedded pipe could make reduction just as difficult, 
either way, a services search and letter to the appropriate utility company 
should be carried out. 

A technical fish pass is an engineered solution often in stainless steel or 
concrete to augment the weir with the gradient and flows needed to ascend a 
wide variety of fish species and sizes. Expensive and never 100% efficient, 
they also fail to improve the detrimental effects the weir has on the river 
function as a whole. With unknown densities of fish, such costs are likely 
difficult to justify, leaving removal (if redundant) or some form of easement 
the most likely solution. Easements are generally less formal structures that 
improve fish passage, sometimes as effectively as a technical pass.  

On the visit it was pleasing to discuss the possibility of a simple bypass channel 
(easement) solution. From initial observation it looks very possible that a cut 
in the R/H bank approximately 50m upstream, combined with a leaky dam 
downstream, could divert sufficient flow around the weir to encourage a 
natural bypass. The existing topology below this cut point appears sufficient 
to begin the process but initially would very likely suffer under higher flows 
and undermine the nearby footpath. Should such a scheme be taken forward, 
a modular and iterative approach is recommended. Essentially giving time 
between smaller interventions so that observations of the effects can be made 
before moving forward with greater scope. 

Consideration of local feelings for this weir are also a potential stumbling 
block. Described as “the Waterfall” with a popular dog bathing area directly 
below, the removal of these popular features will need engagement to garner 
and maintain local support.  
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Figure 13 One of many unlisted outflows along the reach (Inside red circle). Some 
large woody material (LWM) working effectively to increase habitat diversity. 

A number of outflows were visible on the reach and a couple of previously 
unknown ones were discovered. Friends of Ham Woods already report 
suspicious inputs to the EA and have photos and videos of what appears to be 
extremely large concentrations of pollutants entering the stream (Figure 14). 
These should be reported to the Environment Agency on their National 
Incident Hotline (0800 80 70 60) for further investigation.  
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Figure 14 A photo by Marie Kellaway, FoHW, of a suspected pollution incident 
30/10/2020 

Ham Woods is a popular location for dog walkers and recreation in general. 
Such engagement is great to see and is exemplified in the strength of the 
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conservation group. For the most part, activity is concentrated on the network 
of maintained footpaths and bridges. A few small exceptions exist such as the 
rope swings in Fig. 15, where high traffic is causing erosion and preventing 
bankside vegetation from establishing. It was mentioned that a formal 
stepping-stones crossing could be constructed. Formalising access and 
building it in a durable, sympathetic way, will allow neighbouring areas to 
recover fully. This is good for the river, and also creates a more pleasant 
recreation area. Creating structures within the channel is never preferable. 
Even something as apparently benign as stepping stones will have an 
ecological impact, a clear span bridge provides access without interfering with 
the river channel and should be considered.   

 

Figure 15 Ham Woods is used recreationally by various groups in the local area. Rope 
swings show high usage. 

Natural Flood Management 
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The success of the conservation group has engaged locals in the enjoyment 
of building dams. At various points, rock dams such as in Fig. 16 had been 
constructed and one was even in construction on the day of the visit. These 
can be ecologically inconsequential as higher flows break through and create 
the necessary passage required for a healthy river. In the instances that they 
are regularly maintained or over-engineered (to divert a portion of flow into a 
second channel as in Fig. 16), such structures present a reduction in access 
for fish in lower flows and a barrier to sediment transport. 

Ultimately such deliberate engineering is not a preferable solution. Given 
space, sediment supply, time and a diverse mosaic of riparian trees, the 
stream will utilise the channels in the most efficient way. A helping hand to 
encourage this change can be made by advancing the natural fall of trees into 
the channel with the help of a chainsaw. 

With regards to any construction within a river channel, the end result should 
always be that of something that looks as if the river made it, not a human. 
A perfect wall of stone, perpendicular to the banks is a clearly human structure 
and as a result will impede natural function and migration.   

It should also be noted that without spare storage capacity upstream (in the 
form of a flood plain or dry channel), dams like this will have very little impact 
on downstream flooding, so their position and even existence should be 
considered carefully so as not to cause environmental detriment. 
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Figure 16 A man-made rock dam. 

Similar woody structures have been employed as in Fig. 17, to encourage re-
wetting of a dry side channel. There are some benefits to diversifying flow 
pathways and utilising existing channels to provide increased capacity under 
high flows, but this should not come at the expense of fish passage or coarse 
sediment transport. The example in Fig. 18 is a fairly persistent and efficient 
dam; despite this, the gradient of the second channel appears too steep to re-
engineer itself. Again, it will have minor positive impacts as storage if the dam 
remains, but at a loss to the ecology downstream. Maintaining a natural base 
flow and clear passage would be a big improvement (at any structures), whilst 
retaining some of the larger debris just above the water line to provide 
resistance in higher flows, allowing the second channel to fill and then release 
slowly as river levels drop. This can be achieved with larger timbers with 
existing forks dropped at angles across the channel. The complexity of a tree 
crown in the river, unlike a deliberate and designed dam constructed from 
smaller limbs, allows natural function to continue and advances the channel 
and habitat restoration. 
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Figure 17 A man made dam at a natural fork, attempting to encourage the flow 
through the L/H channel. 

As you can see in Fig. 18, creating dams in the traditional sense is less 
effective and more detrimental than timbers that hold above the baseflow 
level. The storage created in Fig. 18, C is the same as in D, so in effect is not 
reducing the conveyance of flows at the critical time.  

Whereas in Fig. 18, E, you can see that it is not storing anything in low flow, 
or affecting the river function in any way, but as flows rise, the wood obstructs 
the flow creating a level of storage. Essentially, it is making sure the bucket 
is empty before putting it under a leaky roof! A full bucket under a leak will 
make the floor just as wet as no bucket at all. 
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Figure 18 NFM illustration. 

This is an oversimplification of the many hydrological forces at play and serves 
only to explain why an NFM structure should work like natural fallen debris 
and not like man-made weirs or dams. 
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Sewage Pipe Dam 
Further down the reach, a man-made dam has been constructed against a 
sewage pipe crossing the stream (Fig. 19). The creation of this has apparently 
helped to build confidence locally in the idea of dams for flood prevention. 

From an engineering point of view, this structure makes some sense as the 
hard engineering has cemented the debris in place. However, from an 
ecological perspective, it is just too efficient a barrier and likely adding stress 
to an exposed pipe. 

The dam has been hard fought locally and the increasing support it has 
garnered, and a general increase in positivity for NFM cannot be disregarded. 
It is also a popular dog bathing pool. 

Removing the debris to increase natural function would not only erode the 
local good will, but thanks to the pipe, would probably reaccumulate. However, 
sentiment and infrastructure should not be used as barriers to doing the right 
thing. Exploring the most ecologically correct outcome should be a priority. 

Options for this are dependent on a number of variables.  

Initially a conversation with the asset owner should be entered into as this 
exposed pipe creates a huge liability for them should it rupture and cause an 
environmental incident. This may arise some level of funding to better secure 
or reroute the asset and improve the river simultaneously. 

Complete removal of the dam and the pipe is the best option. Such an asset 
is a risk to the owners and the environment and other options for its routing 
will exist. Additional NFM interventions upstream and downstream could more 
than mitigate loss of the dam and open up a large amount of habitat upstream. 

The single greatest factor currently is the head drop from the water level at 
the top of the obstruction and the level on the river below. At >500mm this is 
beyond the limit of most trout and is without sufficient pool depth below for 
larger fish to achieve the speed needed for such a leap. 

Building up the bed level below is an option. A series of thin logs pinned across 
the channel at regular intervals downstream would hold back sediment and 
gradually build up the bed height, thereby reducing the drop. As previously 
mentioned, this is far from ideal as it would partially starve the river 
downstream of its bedload, something the dam above is already doing. 
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Figure 19 An old sewer pipe forms the foundation of a significant man-made dam. 
This structure has cemented local approval for the scheme. SX 46515 57802 

Should the river be encouraged to the LB and over the broken concrete sill 
(Fig. 20), a greater range of fish passability could be achieved. 
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Figure 20 L/H of sewer pipe with its concrete enclosure breaking away. 

Judging by the size of the largest rocks observed in the channel, it would seem 
that an impromptu rock ramp could be constructed on the RB with brought in 
material. This would involve immovable pieces of stone to build up a gradual 
bed slope downstream. The gaps between the large pieces should be filled 
with smaller cobbles and then the river will supply gravels and smaller 
sediment to fill in the interstices. To be effective this would need to be done 
with expert instruction, but it could also provide some of the support and 
protection the sewage pipe is currently lacking. 

The NFM currency this structure has generated among stakeholders makes 
this a contentious area to remedy, but the potential risk to the river are too 
great to overlook a major rethink. 
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An illustration of possible interventions should the pipe be immovable. Full removal 
is still recommended as a primary course of action. Scale has been compressed for 
illustration purposes. 
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Figure 21 A natural piece of LWM creating a variety of different habitats. Note how 
the open end and downstream angle prevents the channel from ever blocking. 
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Combined Sewer Overflows  
Among 5 listed Combined Sewer Overflows (CSO) on the reach and a number 
of other outfalls, this large pipe (Fig. 22) was contributing a small volume of 
grey water. The depression in the bed in front is testament to the fact that it 
has released high volumes in the recent past. Pressures within the pipe in the 
past have been so great that the inspection plate 30 metres up the hill has 
blown off and spilled waste water through the wooded valley. 

A video was shown of a full pipe capacity of grey water discharging from the 
pipe into the river channel. Such discharges have apparently been reported to 
the Environment Agency Incident Hotline, which should continue to be the 
case until the issue is rectified.  

 

Figure 22 A large outfall pipe discharging what is thought to be grey water. 
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Stone turning at various points on the reach revealed very few invertebrates. 
Of the mayfly nymphs observed, they were all juvenile and low in number. 
The absence of greater numbers, species diversity and older specimens might 
be indicative of a recent incident. Equally other more benign factors, like time 
of year, may be at play. Sediment and water sampling may help identify issues 
but more importantly regular ongoing sampling to enable the triggering of an 
alert would be beneficial. The Riverfly Partnership’s citizen science programme 
would be a good start as would Westcountry Rivers Trust’s Citizen Science 
Investigation (CSI) programme, which provides equipment and training for 
regular, simple water quality testing. 

The continued reporting of any suspected issues should be carried out to the 
EA Emergency Incident Hotline by calling 0800 80 70 60. 

 

Figure 23 A significant debris dam with a man-made control structure leaking 
overflows into left hand bank. SX 46373 57806 
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A natural dam (Fig. 23) has presented an interesting opportunity. The large 
and mostly impervious structure has held back considerable quantities of 
sediment, raising the bed to the point of breaking through the LB. An 
improvised flow control structure has been constructed at this opening in an 
attempt to maintain base flows over topping the dam but allowing higher flows 
to deviate through the plain running alongside the channel. 

Large timbers have also been temporarily fixed along the plain to hold back 
this overflow, allowing it to seep slowly back into the channel over time. 

This is an intelligent and advanced piece of engineering and to some extent 
will be reducing the extreme peaks encountered downstream. However, it 
does not accommodate natural river function or migration routes so needs 
further consideration. 

 

Figure 24 The leaky control structure made to wet the LB in higher flows. 

There are two options available: 
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• Complete removal of the dam to reinstate fish passage 
• Complete re-routing of the stream 

Removing the dam would be an instant improvement for fish passage and 
bedload transit (the movement of sediment downstream). As the dam is 
almost impermeable, the volume it is storing (excluding the overflow channel) 
is negligible and so would not make a considerable difference to peak flows 
witnessed. 

Removal will be slightly challenging due to the size of materials in its make-
up and should not be tackled too quickly to prevent the accumulated sediment 
from washing down in one go. Restoring the supply of these sediments over 
time will eventually have multiple benefits to downstream habitat that are 
currently starved of the various gravels needed. 

Re-routing the channel through the woods may be an easier and more 
engaging prospect, with significant habitat improvement potential. The 
current channel is straighter than expected, hinting at historical straightening. 
This is also the likely cause of the incised banks (in combination with the 
reduced sediment supply held back by the dam). Combined with the reduced 
bedload supply, the habitat downstream is likely to degrade and so re-routing 
is a practical solution.  

Removing the flow control structure to allow more water onto the LB will begin 
the process. The timbers (Fig. 25) that are currently attempting to dam this 
excess could be moved around to encourage faster flows that will facilitate the 
scour and deposition required to develop a new channel. 

Placing felled or fallen trees in a more chaotic pattern, rather than the ladder 
pattern currently employed, will arrest and divert flows and allow a more 
natural sinuous channel to form. Where possible, lodging trees within natural 
forks in standing wood, or hinging trees so that they remain attached to the 
stump, will reduce the need for artificial fixings. Where this is not possible, 
material can be pinned into the floor with rebar stakes or even wooden stakes 
if preferable. Alternatively, and potentially most beneficially, felling over-sized 
trunks that simply cannot pass downstream though the woodland would 
alleviate the requirement for fixings and create robust structures that would 
greatly diversify habitat and provide the greatest reduction in peak flow 
conveyance. 
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Figure 25 Fallen timbers have been placed along the LB to attenuate overflows from 
the dam in figure 21. 

 

Figure 26 Looking across the stream to the wet LB, the possibility of utilisation as 
storage is clear. 

The LB is clearly capable of holding water (Fig. 26) and has the space available 
for the river to carve the sinuous stream it desires. Such sinuosity decreases 
the gradient as the river travels further through its twists and bends than over 
a given straight line. Lower gradients help to reduce stream energy and reduce 
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flood peaks. With the flatness of the location, the channel will also have room 
to spill out into the ‘flood plain’. 

An additional bonus to this scheme is that the existing channel will be available 
to take a proportion of high flows (overtopping the dam) so channel capacity 
increases, but only at the time of highest flood risk. 

To complete this, the current channel will need to remain blocked and diverted 
flows encouraged to create a new channel with some urgency. Once a steady 
flow is traversing the LB, wood can be added to the dam to complete the 
process. A defined re-entry point back to the river will also need to be 
established. During the interim period while work progresses, there is a risk 
of temporarily depleting the flows downstream and should not be carried out 
without due care. 

Leat 
The old leat that fed Western Mill presents an opportunity to store excess 
flows. In such a steep sided valley, storage options are minimal and utilising 
old engineering could present a cheap partial solution, but it is not without 
ecological risks.  

With the weir barely visible on the river bed (Fig. 27), the river currently has 
free passage through its original channel, something to be applauded. 
Creating a permeable flow attenuation structure just downstream would not 
limit base flows, but in times of flood could back up water sufficiently to fill 
the old leat. At nearly 300m long, if well utilised, it could hold a greater volume 
of excess flows than any other option in the valley. The possibility of broken 
or incomplete tanking (something that is impossible to verify without filling 
the leat) might also allow such storage to infiltrate through the banks rather 
than flow back down the channel, yet further attenuation. 
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Figure 27 A series of dressed stones running diagonally across the stream suggest 
the location of the old mill leat weir. SX 46230 57908 

However, there is also a risk of entraining fish within the leat, especially trout 
smolts. With no way back to the channel downstream and the possibility of 
water levels dropping through infiltration (rather than flow), such fish will 
become trapped in a drying channel. 

Without any flow, the leat will also build up with sediment and if utilised 
frequently will quickly become ineffective. Considering the possible negatives, 
it is suggested that this is only considered as an extreme event storage option. 
In the case of considerable rainfall events, having this available to take off 
some flows, may reduce and/or delay the peak.  
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Figure 28 The leat entrance was most likely to the right of this image. Scraping back 
the entrance to the leat might create some increased storage though care to prevent 
entrainment of fish is paramount. 

 

Figure 29 A man-made leaky dam, with hand rail for maintenance. Again the design 
of this is more like a weir than something natural. Ensuring these structures are 
higher at one end and aligning them at a more acute angle (closer to the direction of 
flow) can greatly reduce the potential for total blockage and create a far more 
ecologically friendly solution. 
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Side Streams 
There are a number of springs that enter Ham Brook in higher flows (Fig. 30). 
As springs they will not peak in the same way as other channels, but they 
contribute to the main stem of the river and could be better utilised. 

These are not currently the target of any NFM measures and would present 
much less ecological loss if blockages occur, although efforts should still be 
made to ensure their permeability. 

Identifying natural capacity within these side streams and building, small, 
persistent leaky dams could reduce inputs marginally without the risk of 
fragmenting the main stem habitat with large structures. 

As these ‘tributaries’ have minimal summer flow (as observed), maintaining a 
base flow of leakage is not as essential. As the woods are accessed by the 
local community, such work might also increase the range of paths accessible 
throughout the season. 

Water will find its way downhill one way or another, so results may vary. 
Employing a modular and iterative approach to these streams will slow the 
flow and create new habitats within the woods, adding to or reducing as 
observations suggested. 
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Figure 30 A dry spring bed just before it enters the river. A natural basin exits above 
the footpath crossing so a dam at this location would make the path more accessible 
and create a new wet habitat above. 

One major stream enters from the south, approximately halfway along the 
reach. Draining the area of Ham, it is likely to contribute considerably to spate 
flows. At its lower end, it is culverted for vehicle access and includes a trash 
screen to prevent blockage. It is a minor stream and too small to provide any 
quality trout habitat. Old maps (Fig. 31) show a series of ponded features 
likely created with artificial weirs. Reinstating such structures would be 
ineffective and ecologically damaging, but the existence of these features 
suggests the areas ability to hold significant volumes of water. Creation of 
NFM structures along the length, with particular focus on the old weir locations 
could delay flow reaching Ham Brook and attenuate peak flows. Such work 
could also help to settle pollutants from road run off before it enters Ham 
Brook. A land search suggests that the upper reaches are not within the same 
ownership, so engagement and negotiation may be needed. 
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Figure 31 An old map showing ponded features on side stream, entering from the 
south. 

At the lower end of the reach, a fallen tree has been built upon to create a 
significant dam (Fig. 32). Being close to the village and founded by such a 
substantial piece of timber, volunteer effort has maintained an impassable 
barrier. It was mentioned that a large trout has been seen just below and such 
information hints towards the limitation to sea trout migration this is causing, 
cutting off sea-run trout from accessing the spawning potential above. Being 
only 200m above the tidal limit, this structure could severely limit Ham Brook’s 
trout population resilience, preventing larger more fecund fish from 
repopulating the stream. 

The siting of this structure has clearly been led by the falling of such a large 
piece of timber. Unfortunately, the upstream topography and the make-up of 
the dam is unlikely to provide much in the way of peak flow storage. 
Immediately downstream the channel widens considerably (Fig. 32) and could 
provide more significant storage possibilities. The flat, relatively featureless 
channel in this section also illustrates how a persistent barrier upstream 
affects the quality of the habitat downstream. 
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Felling, hinging, and pinning large woody material through this section will 
improve habitat diversity by creating scour pools and equally areas of 
deposition. Work like this will also knock off a small percent of the river’s 
energy in the form of hydraulic roughness. If combined with the partial 
removal of the dam in Fig. 32 by cutting 60 – 90 cm from the left-hand end 
and allowing water to flow round, and also the construction of a truly leaky 
dam at the bottom of Fig. 33, free passage in a range of flows can be created 
and the capacity of the wider channel properly utilised. 

 

Figure 32 A significant and maintained dam based upon the foundations of a fallen 
tree. This is impassable to fish and should be altered to accommodate migration. 
SX45978 58011 
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Figure 33 A large and unutilised channel just upstream of the village. One or more 
light touch structures here could hold back and store a significant volume, allowing 
more interesting bed morphology to evolve. 

Currently, though not witnessed on the day, the storage area in Fig. 32 is 
probably only utilised owing to the concrete revetment and track raising 
(shown in Fig. 34) restricting conveyance. The uppermost steps were recently 
added to raise the height of the track making it more usable in a greater range 
of flows. Such constraint is likely creating greater pressures on the village. 
Without the ability to flood the road, as it once did, a greater amount of flow 
is conveyed towards the bridge, incoming tide, and the village, all at the same 
location. As a new construction, re-design is not likely to be an option, but 
attenuating peak pressures with a structure slightly upstream will lessen the 
effect. 

The flows in this section were also unnaturally slow, with the bed covered in 
fine sediment. This is partially due the impoundment caused by an 
accumulation of debris on another pipe crossing the river downstream of the 
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bridge (end of reach). This debris should be cleared and if possible, a 
negotiation with the owner to re-route the pipe away from possible damage 
from large material washing under the bridge. 

 

Figure 34 The recently raised track, installed on top of the existing revetment, has 
had the effect of reducing storage and conveyance just as the stream reaches the 
village (bonkers!). 

Manual dredging with shovels is also being undertaken upstream of the bridge. 
Dredging is usually a futile operation as the new capacity created draws 
increased flows from upstream, eroding the channel, causing deposition of this 
material in the dredged area. In essence the river heals itself to redress the 
imbalance caused by dredging. To prevent the accumulation of sediment in 
this area and simultaneously improve the habitat a seemingly counter-
intuitive approach should be undertaken. 

Pinning woody material into the bed or constructing brash berms in alternating 
positions on either bank, will increase the flow within the channel. Such flows 
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will carve down through the bed and move fine sediment downstream (or 
deposit them within brashy additions), leaving cleaner gravels and a mosaic 
of varying habitats for increased biodiversity. This is reliant on free passage 
through the bridge and beyond. Under higher flows the additional woody 
material will cause minimal displacement to the channel as the scour pools 
created by the faster movement will create areas of new volume. Once the 
flows overtop the height of the woody additions, the material has little 
negative effect on conveyance. 

Recommendations 

• Increase light levels along the reach to create a mosaic of light and 
shade. A combination of hinging some trees into the river margins, 
coppicing or pollarding should be adopted. The best trees should be 
retained as standards. 

• Retain naturally occurring fallen woody material within the channel 
wherever possible. 

• Improve vegetation on sections with bare banks. Introduction of species 
like hazel will also provide material for laying into the margins in the 
future. 

• Establish a conversation with the various asset (pipes, weirs, etc) 
owners and express their liability for ongoing issues and the threat of a 
catastrophic failure.  

• Lay a greater number of significantly more porous structures, above the 
height of baseflows, to provide roughness and also share the load of 
debris that washes down (see examples below). 

o Reduce or remove current ‘Dams’ in favour of multiple porous 
structures. 

• Engage with the Council about re-routing the channel to provide better 
natural river function and migration. 

• Utilise the ‘flood plain’ area, just above the village, to store and 
attenuate flows before they reach the concrete revetment that leads up 
to the bridge. 

• Add material to the concrete revetted section upstream of the village to 
increase pace of flow and move sediment. Structures should only be tall 
enough to stand clear of the low flow river height. 

• Construct NFM structures on the smaller side streams and springs. 
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• Engage with landowners and other stakeholders to re-create the historic 
ponds on the stream from Ham, but with leaky NFM structures. 

 
Please note it is a legal requirement that works to the river require prior 
written consent the Lead Local Flood Authorities (LLFA) 
 

Making it Happen 

Further assistance from the Wild Trout Trust is available in the form of: 

• Helping obtain the necessary permits from the Environment Agency 
and/or local authority for carrying out in-stream works. 

• A practical visit, which involves a visit from a WTT Conservation Officer 
to demonstrate the techniques described. This enables recipients to 
obtain on-the-ground training regarding the appropriate use of 
conservation techniques and materials, including Health & Safety, 
equipment. This will then give projects the strongest possible start 
leading to successful completion of aims and objectives. Recipients will 
be expected to cover travel expenses of the WTT attendees. 

The WTT website library has a wide range of free materials in video and PDF 
format on habitat management and improvement: 

www.wildtrout.org/content/library  

The Wild Trout Trust has 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.  

The DVD is available to buy for £10.00 from our website shop 
https://www.wildtrout.org/shop/products/rivers-working-for-wild-trout-dvd 
or by calling the WTT office on 02392 570985. 
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Examples 

Stone Crossing 

 

Figure 35 Although the water gates would not be necessary on Ham Brook, cobble 
covering over the banks in this photo are a good example of reducing fine sediment 
input to the river where regular access is required. 
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NFM best practice 

 

Figure 36 Large trees felled across the channel and lodged by standing wood and a 
boulder. Note free passage under during the low flows exhibited, but accumulation of 
debris from spates, suggesting its successful attenuation of peak flows. The acute 
angle of the main piece is also maintaining free space on the left as it directs debris 
to the right. 
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Rock Ramp 

 

Figure 37 Before (left) and after (right) where a rock ramp of carefully placed 
boulders and cobbles have created an even overall gradient and sinuous low flow 
channel to allow fish passage in a wide range of flows. Photo by Mike Blackmore 
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Brash Berms 

 

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. 
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Pinned Wood 

 

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. This helps to move mobile sediment 
downstream, cleaning the gravels and scouring out the bed. Higher flows can run 
over the top with little impediment. 
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Layed trees 

 

Figure 41 Hinging trees, by introducing a back cut only allows the fallen tree to 
remain connected to its stump. Species like willow and hazel (among many others) 
will continue to grow in this lain position. The crown will create refuge areas for fish 
species and divert flows to create channel diversity and increased habitat.  


