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“Our Rivers” is The Wye & Usk Foundation’s newsletter, 

usually published in the spring and designed in-house to 

keep costs to a minimum. Throughout the year our website 

provides more up-to-date information on our projects, 

consultations, catches and the fishing available through 

the Passport scheme, along with previous editions of this 

magazine (www.wyeuskfoundation.org). In addition, we have 

an e-newsletter, which is sent out every 1-2 weeks, updating 

you on what is going on in the Wye & Usk catchments. You 

can subscribe to this free service via our website  

mailer.wyeuskfoundation.org/subscribe 

You can also follow us on Twitter (@wufoundation) and see 

the latest news via Facebook (facebook.com/WUFoundation/ 

or facebook.com/The-Fishing-Passport-248890818917434/)
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It was in the early ’90s that the idea of forming an 

organisation to carry out much needed river restoration 

took shape.  A declining salmon fishery occupied the 

headlines but it was clear from even steeper declines in trout 

and other species that the solution needed to go beyond 

chasing poachers, new byelaws and a salmon hatchery. There 

were clear indications of serious environmental issues. For 

example, the Upper Irfon and top end of the Wye had no 

fish at all while the Lugg had lost its salmon run. There were 

decreasing numbers of most species in the main river, which 

took longer to clear after a spate, showing the wide range of 

issues (acid rain, barriers and sedimentation) that needed to 

be addressed. 

During hot and dry spells the river dropped to alarmingly 

low levels. Algal blooms were the norm in late spring, 

yet it wasn’t clear to everyone that we were facing an 

environmental problem of both local and global origins. 

There was no shortage of plans but it hadn’t yet dawned that 

carrying them out was the key part!

Into this environment the Foundation, with one part time 

employee and an enthusiastic volunteer, was unleashed. 

Initial efforts, small though they were, removed barriers to 

fish migration and built minor fish passes that began the 

recovery. These were followed later by EU funded habitat 

restoration schemes and thereby a chance to scale up the 

Foundation’s manpower and outputs. The turn of the century 

heralded a scheme to buy off the estuary’s commercial 

fisheries. Thanks to the generosity of Wye and Usk owners, 

North Atlantic Salmon Fund and others, the Wye and Usk 

putchers ceased operation, along with 12 drift nets, for good. 

This was the point at which the Foundation’s remit expanded 

to include the Usk.

Subsequent years included projects that continued the 

habitat restoration and fish passage, redressing the effects 

of acid rain and farm diffuse pollution. Over 126km of 

poisonous Giant Hogweed has been eliminated, Knotweed is 

on the way out too. Latterly, a redesign of how abstraction is 

managed has stemmed the damage from low summer flows. 

Gravel has been re-introduced below the Elan dams, making 

good the progressive loss of the last 100 years.

As the trout returned so did numbers of salmon, grayling 

and other fish species. A marketing scheme (the Passport) 

has brought back anglers from all over the country, EU and 

further afield bringing economic benefits to the area and 

adding to the funding needed to maintain and continue the 

work. This year, 2017, promises to be better than last, which 

itself was the best year for visitor numbers and catches. 

That, in 450 words, is a summary of my 21 years running the 

Foundation and I would like to thank in particular all those 

owners and anglers who have regularly supported us and 

given so generously - Jordan Charitable Foundation, Whitley 

Animal Trust, North Atlantic Salmon Fund, Esmee Fairbairn 

Foundation, The Tubney Charitable Trust, National Rivers 

Authority, Environment Agency, Environment Agency Wales, 

Countryside Council for Wales, English Nature, Natural 

England, Welsh Government, Defra, the Councils of Powys, 

Herefordshire, Monmouthshire and Torfaen, Tarmac, Biffa, 

Sita and Sportfish…….and, of course, my trustees, friends and 

colleagues too numerous to mention.

As this chapter of promising improvement closes, there 

is no shortage of new threats to our two rivers’ fish and 

ecosystems. Fish and fisheries are top for their useful 

contribution to our natural resources and local economies 

but always at the bottom of the pile for governmental 

concern. My plea is to remember that the results came from 

actual delivery. If we lose our front line staff we will quickly 

find ourselves back at the early ‘90s. 

The role of Chief Executive passes to Simon Evans who 

joined the Foundation in 2004. He inherits an organisation 

skilled in all areas of restoration, generous and supportive 

stakeholders and partners, plus past successes. He also 

faces problems from economic and Brexit turmoil, climate 

change and unwanted development. I wish Simon and the 

Foundation continued success. Please, please continue with 

your support.

Dr Stephen Marsh-Smith OBE

From Our Retiring Executive Director......
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………To Our New Chief Executive

In July last year I took over as Chief Executive of the Wye 

& Usk Foundation from Stephen Marsh-Smith, who had 

been in the position since we formed in 1996. I would like 

to thank Stephen and our trustees for their guidance and 

support and for giving me the opportunity to take the helm 

of an organisation with such an impressive track record. I am 

also grateful for all the good wishes and messages of support 

I have received since the change was announced. 

During WUF’s 21 year history, we have achieved more 

practical river work than any other rivers trust in the country, 

something we are extremely proud of. The Foundation has 

always been a delivery organisation; one that is prepared to 

take on issues that fall within our charitable remit, get out 

there and do the work that is needed to restore and protect 

the two rivers. This has set us apart from many of the other 

organisations in the environmental sector. 

A great strength of WUF has always been working with 

partners. In this way we have been able to “punch above 

our weight”. Delivery will remain our central tenet and 

will become even more important in the future as funding 

for our statutory bodies’ fishery work is cut and they 

increasingly look towards partners to help achieve shared 

objectives.

Focussing our attention specifically on problems within rivers 

sounds obvious. However, it is just as important to recognise 

that fisheries issues are wider than just the river corridor. 

I’ve always felt a quote by Norman Maclean, the American 

author and scholar, sums it up perfectly: “Eventually, all 

things merge into one, and a river runs through it.” 

Only a tiny fraction of the rain that falls on the 6,082km2 of 

the Wye and Usk catchments lands in the river channels. The 

rest makes its way into the rivers via two ways: it either sinks 

into the ground and slowly filters into the rivers sometime 

later or it runs quickly across the surface of the land into 

drains, ditches and streams. This difference is crucial and 

provides a choice between a regular, clean flow in our rivers 

or sudden extreme bursts of unfiltered water, contaminated 

with soil, phosphate and pesticides. 

Taking a catchment approach is essential to solving issues 

such as water quality and water quantity and to do this we 

and NRW have brought together a wide ranging partnership 

of councils, governments (UK and Welsh), statutory bodies, 

water companies, farmers, foresters, businesses, charities 

and many others with an interest in the rivers to find 

consensus on the problems and their causes, agree the 

solutions and then deliver the required changes. Much of 

this work is detailed in the following pages but we’re proud 

to say that this approach has now been built into both Welsh 

and English Government strategy. We are working to develop 

a similar partnership on the Usk in 2017.

What will Brexit mean for the Wye and Usk? It is likely that 

agricultural subsidies will change and we have to ensure we 

are in a position to maximise the opportunities for the rivers. 

However, we don’t yet know the fate of two vital pieces 

of EU legislation: the Water Framework Directive and the 

Habitats Directive. It is telling that the representatives of 

water polluters are lining up to get rid of the former and that 

Severn Tidal Power would love to see the back of the latter.

The impact of climate extremes has been brought into sharp 

focus with the widespread failure last winter of salmon 

to spawn successfully in many English and Welsh rivers, 

including the Usk and English part of the Wye. This was most 

likely as a result of record breaking water temperatures 

and  rainfall. We need to take steps now that will make our 

catchments more natural and resilient to extreme climatic 
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events. Currently they are in no state to cope with a rainfall 

event less than half the severity of that experienced in the 

North West of England last winter.

As always, the required work costs money and we will 

continue to rely on the many generous people and 

organisations that support our work. Everything helps, from 

volunteering to donations to our projects. An endowment 

fund has been set up to ensure that the Foundation can 

spend more of its time on rivers and less on bid writing and 

fundraising (see page 38 for more details). I give you my 

personal assurance that anything you donate to WUF will be 

worth much more than its face value and will be spent solely 

on restoring and protecting the Wye and Usk. If you still 

need convincing, please have a look at page 37 which gives 

ten compelling reasons to support us!

And finally, we are moving our offices into the old bank in 

the middle of Talgath in May. Please feel free to call in and 

see us – it is always a pleasure to meet like-minded people 

with a passion for our rivers. 

Simon Evans

Chief Executive, The Wye & Usk Foundation
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In 1904 a series of four dams were completed in the Elan 

Valley to provide water for the West Midlands. Since 

then, the supply of gravel and fine sediments to the Afon 

Elan below the dams ceased, while that remaining in the 

river continued to be washed out. Over 100 years later, this 

left the riverbed devoid of the fine sediments and gravels 

so important to the ecological health of this upper Wye 

tributary.

In the 2013 edition of “News from the Rivers” we reported 

on a plan to replace the gravel in the Elan under our then 

Sir Maesyfed Salar 2012 (SMS12) project. The idea was that 

a fresh supply of gravel would be returned to the lower 

reaches giving a more “natural” state, restoring the river’s 

aquatic ecosystem and allowing salmon and trout to once 

again spawn and live there. New gravel would also  

re-establish aquatic insects and plants. 

Although the movement of gravel down a river is well 

understood, as is the effect of placing a huge dam in the 

way of this natural process, it took us four years to allay 

concerns and to be granted the necessary consents to allow 

this project to finally get underway. The first job was to 

find suitable source sites for the gravel. To ensure effective 

“naturalisation” of the lower Elan, the gravel had to be 

taken from a riverbed - going to a quarry would have been 

a much easier but a much less effective option! Several 

potential sites were found further up the Elan system but 

for various reasons (including potential erosion risk to roads 

and disturbance of heavy metals) nearly all of these were 

discounted. Eventually, a location on the upper Wye was 

chosen as the best source site. It was a little further away 

than was ideal but it met all the many criteria needed for us 

to obtain consent to start work.

Choosing a re-introduction site was more straightforward. 

Our objective was to put the gravel as far upstream as we 

could (or as close to the Caban Coch dam as possible) taking 

into account the need to minimise any adverse effects of 

all the tractor and trailer journeys. A site was selected that 

appeared to fit the usual criteria for salmonid spawning, and 

from which the gravel could be washed downstream and 

form natural bars in subsequent years. 

By the end of September 2016, 2,000 tonnes of river gravel 

were extracted, transported and introduced to the Elan 

by WUF operations staff and external contractors. It was 

inspiring for us to see the gravel going into this important 

river; another step forward in our efforts to restore the Wye 

catchment. This was the first time that a reintroduction of 

gravel on this scale had happened in Wales and we hope that 

the experience will allow similar projects to take place on 

other rivers across the country also affected by dams. Further 

introductions are planned in subsequent years and we will be 

Restoring Gravel to the Elan
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monitoring the results of the project both from 

ecological and geomorphological perspectives.

EARLY MONITORING RESULTS

Prior to the introduction of the new gravel, 

WUF’s monitoring team conducted baseline 

electrofishing surveys. They also carried out 

surveys of the Elan’s riverbed so that we could 

see how and where the new gravel would 

eventually settle. 

We had hoped that the autumn spates might 

move the new gravel downstream and into 

areas where salmon and trout could use it for 

spawning that winter. However, a prolonged 

dry period ensued meaning the gravel 

remained in situ for several weeks and that 

very few salmon entered the Elan last winter 

to spawn (confirmed by redd counting). 

Finally, the Caban Coch reservoir over-spilled 

in early February this year and the Elan was 

in spate for a couple of weeks. Once levels 

had dropped our monitoring team returned 

to conduct the second riverbed survey and, 

encouragingly, found that 34 of the 40 sites 

The upper photo is of the Elan a few years ago, showing a boulder-dominated 

riverbed devoid of the gravels and fine sediments of a “natural” river. The lower 

photo was taken in March this year, showing a new gravel bar that had formed 

out of some of the 2,000 tonnes introduced last September
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surveyed had gravel build-ups. In addition, gravel bars were 

starting to form in the Elan below the introduction site in 

places that appeared to be likely salmon and trout spawning 

areas. 

This was the first serious attempt at restoring gravel to 

an impounded river in Wales. We believe that further 

monitoring (electrofishing, redd counting and riverbed 

surveys) will show that the 2,000 tonnes introduced will 

make a positive difference to the Elan’s ecology. However, 

it will take much more than that to return the 7km stretch 

below Caban Coch to what could be deemed a more 

“natural” state and we are seeking funding to continue this 

project for at least another three years.

We would like to thank Dŵr Cymru/Welsh Water who part-funded the project and Natural Resources Wales, the Elan 

Valley Trust and Powys County Council for their help and expertise. We are also extremely grateful to Richard and Rhys, the 

landowners of the extraction site, whose co-operation and generosity enabled the project to proceed.

Restoring the Elan’s Gravel

These two photos show the 

build-up of gravel on a small 

weir a few hundred metres 

below the introduction site
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Of all the actions that we take to recover our 

fisheries and rivers, restoring the habitat of smaller 

sized rivers and tributaries seems to be the most 

controversial and least well understood. So here we will try 

and explain the whats, whys and wheres, and the difference 

it makes to the environment, fish and water quality.

Before the inception of the Common Agricultural Policy 

(CAP), overgrazing and damage to riparian habitats was 

relatively rare. Since CAP, there has been an inexorable rise 

in the number of grazing animals and intensity of arable 

farming. The increase in grazing has included riparian 

vegetation; intensive arable farming often sees ploughing 

almost to the water’s edge and pastures are replaced with 

crops. 

A pristine Wye or Usk stream is usually bounded by a mixture 

of grasses and trees. Provided there isn’t complete shading, 

each spring and summer there is a growth of vegetation 

which effectively narrows the stream. This tends to maintain 

the speed of flow and depth. Each winter, this is reversed as 

flows increase in intensity. The summer growth is knocked 

back and stream width adjusts to the prevailing flow, only 

to reverse and narrow again during the growing season. 

When we started investigating what sites needed habitat 

restoration, we found just one Wye tributary that had bucked 

the trend in the overall decline in juvenile fish numbers. 

Inspection showed that it conformed to the ideal – very little 

grazing and tree cover that allowed some light in. This was 

the Dernol in the upper catchment.

Add extremes of grazing, shading or even ploughing and the 

equilibrium is broken: no summer growth to restore original 

width. The net effect is that streams become wider and 

shallower. Silt settles and the gravels become less suitable for 

fish spawning while also supporting fewer and less diverse 

invertebrates. Speed of flow and depth (optimum approx. 

12cms per second and 30cms deep) is especially critical 

for juvenile salmon and so the area of fish production is 

significantly reduced.

Small wonder then that in the heavily grazed Wye and Usk 

catchments we spend a lot of time and money restoring and 

protecting the riparian zone of our tributaries. Adding to our 

Riparian Habitat Restoration: 
How does it work?
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problem is that there was an historic but now discontinued 

practice of rotational coppicing for the alder wood itself 

and latterly, in the ‘60s and ‘70s, this continued in the belief 

that it would reduce flooding. This practice produces multi-

stemmed trees that are prone to toppling and being ripped 

out of the bank during floods.

Our ‘prescription’ is to fence out grazing animals and manage 

the tree cover to produce dappled shade and, at the same 

time, cut back multistemed trees back to single stems. We 

have also found that laying or pleaching-in hazel and smaller 

stems horizontally with the flow creates cover and protection 

for juvenile salmonids. Severe erosion is corrected by grading 

the banks and protecting the foot with alder stems pinned to 

the bed.

Does it work? During our ISAC project we set out to restore 

over 32km of the Irfon’s important nursery streams. 

However, we didn’t get to restore the entire catchment. In 

some cases treatment wasn’t necessary, in other sections we 

couldn’t get permission or simply couldn’t find the owner. 

Environment Agency Wales (now Natural Resources Wales) 

undertook the electrofishing monitoring. Before the sites for 

restoration were chosen, they set up 40 monitoring sites, 31 

in our area of activity. Thus the selection for the monitoring 

programme was quite independent of where the work was 

planned.

The project started in 2010 and by the end of 2013, we had 

a series of results from reaches that had been extensively 

Habitat restoration

Habitat restoration on the Clywedog, a tributary of the Ithon 

in the upper Wye catchment. The upper photo shows a wide, 

shallow stream with no bankside vegetation that was prone 

to erosion and provided no cover for juvenile salmonids. After 

fencing off the stream, grading the banks and pinning alder 

stems to their base (middle photo), the stream quickly (within 

3 years) recovered to provide good habitat with a narrower, 

deeper channel, less erosion and plenty of cover for fish. Note 

too the clean gravel.
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restored, some simply protected by a fence and a third 

category of reaches that, for whatever reason, were not 

treated in any way. The graph on page 10 shows how this 

work improved fish numbers: 18 control sites only marginally 

improved while the sections receiving the more intensive 

care increased their fish populations the most but from, 

as expected, a lower baseline. Crucially, all the sites within 

a restored reach increased showing that it was higher fish 

numbers rather than migration from non-improved sections.

So we have a rationale for stream restoration, with 

independently monitored results. So far as we know, there 

has not been such a large-scale stream restoration that 

was so comprehensively and independently monitored. It’s 

not just salmon and trout that benefit from restoring the 

habitat of the tributary streams either. Coarse fish that live 

and breed in the main stems need clean gravels to spawn 

in too. Significantly reducing the amount of silt washing 

downstream is good for all fish species. Additional benefits 

include the protection that bankside vegetation and trees 

give against climate change, droughts and hotter summers: 

narrower streams lose less water by evaporation.

Our task now is to maintain the fences and manage tree 

cover of our 350km restored reaches as well as continue the 

momentum of our restoration. This is not made any easier 

by agricultural subsidies penalising farmers for protecting 

streams. And just to finish, we are very concerned at the 

plans to release beavers which will annul a lot of those 

climate change benefits and hot weather protection.

Habitat restoration

Invasive Species
Our Wye and Usk catchments are host to a number of 

Non Native Invasive Species (NNIS). In terms of flora, 

Giant Hogweed, Japanese Knotweed and Himalayan 

Balsam are the main culprits. Left alone, these plants 

would take over and damage our riparian zone, causing 

problems such as erosion and loss of biodiversity, so 

we have been working towards eradication by spraying 

with Round Up (Glyphosate). Giant Hogweed is 

poisonous so has been the priority and has nearly gone 

– 126 km of riverbank has been treated; Knotweed 

is the next and in 2017, a start has been made on 

the upper Wye to take forward the success of the 

Monnow’s Balsam eradication. Of the fauna, American 

Signal Crayfish are a threat to our native species.

We very grateful to the Esmee Fairbairn Foundation, 

Natural Resources Wales,  Environment Agency Wales 

and Natural England for supporting this aspect of our 

work.

11
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Water Flows, Abstraction and 
the EU Habitats Directive 

The long term trend in water demand from our 

catchments has been, with a few short term reverses, 

inexorably upwards. Excess abstraction is bad news 

for the ecology of all rivers especially those with migratory 

fish such as Wye and Usk. Add to the list of problems the 

likely effects of climate change and the increasing demands 

from agriculture and it is clear that if we are to avoid 

significant ecological damage then a robust abstraction policy 

regarding how and when water is abstracted needs to be 

instigated and enforced.

Historically, abstraction licences were based more on need 

than availability. However, in 1994, the Habitats Directive 

required member states to list certain habitats and species 

to create a network of special sites (Special Areas of 

Conservation) across Europe. Ancient woodlands, estuaries, 

moorlands and, luckily, certain rivers were amongst the 

habitats chosen to be part of the Natura 2000 Network. Eight 

of those rivers are in Wales and the Marches, including the 

Wye and Usk. Once selected and ‘listed’ the management 

requirements included investigating whether any licenced 

activity such as abstraction would impact adversely on the 

‘site’. It was found that both rivers suffered from excessive 

abstraction.

Simply curtailing or modifying licences was one option 

but in the case of Wye and Usk this would have produced 

considerable difficulties for the water companies (Severn 

Trent and Dŵr Cymru/Welsh Water) and the Canal and Rivers 

Trust (CRT) who operate the Monmouthshire and Brecon 

canal, which takes its water supply directly from the Usk. 

Fortunately there are a series of storage reservoirs in both 

catchments. The building of the five Elan Valley reservoirs 

started at the end of the 19th century to supply water to 

Birmingham while there are five separate storage reservoirs 

on various Usk tributaries. Together and in conjunction with 

the Taff and its reservoirs, this system supplies water to 

south east Wales (including Cardiff, Newport and the Valleys), 

Herefordshire and part of Gloucestershire. Two upper Usk 

reservoirs supply water for Swansea and the Gower.

Not helping the resilience of the overall system is that many 

of the wetlands in the upland afforested areas have been 

drained and the natural storage capacity of much of our 

agricultural land has been removed. Building new reservoirs 

is both disproportionally expensive and unpopular, as would 

be closing the canal. It was also a concern that salmon are 

lost for good if they were held up at the estuary during low 

flows. Research by David Solomon for the Environment 

Agency showed that if salmon were held back for over 15 

days, up to 3% were ‘lost’ each day.

This was the scenario that brought together the water 

companies, CRT and WUF to investigate possible solutions to 

all these problems. Over a period of several years, the Usk 

and Wye Abstraction Group (UWAG) as it became known, 

Progress has been made to the particular 
benefit of our rivers’ migratory fish species
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assembled data, developed methodologies and came to the 

conclusion that very nearly all the demand and criteria could 

be met from the existing river flows and reservoirs without 

breaching the tough rules imposed by the Habitats Directive, 

if applied differently.

WUF was very fortunate to have secured the consultant 

services of John Lawson who had spent a lifetime in the 

industry heading Halcrow’s water division. He is also a 

lifelong salmon angler: an ideal combination! During 

the development phase he designed models that would 

determine what flows assisted or hindered migration 

from sea to river and within the rivers themselves, as well 

as reconcile the differing modelling approaches of the 

UWAG members and statutory bodies. He also undertook 

detailed analysis of 50 years of salmon catches to improve 

understanding of the impact of flow changes on salmon 

migration. This identified the importance of summer spates 

in allowing timely distribution of salmon throughout the 

river.

So how were the effects of abstraction mitigated?  All 

of the improvements involve making better use of the 

existing reservoirs. On the Wye there will be cut backs in 

the amount of water taken for Birmingham from the Elan 

reservoirs and the downstream abstraction points when 

flows are below a specified target. The Elan reservoirs have 

a 365 day compensation flow which is boosted with an 

additional ‘regulation flow’ when the levels at Redbrook 

(just below Monmouth) drops below 1,900 Ml/d. Previously, 

this was 1,209 Ml/d. Later, when engineering works are 

complete, one natural spate per month will be boosted 

with an additional week long discharge from Elan provided 

the resource is available. Agricultural abstractions on the 

Lugg have been given a flow level below which they have to 

stop (the “hands off” flow level). However, main stem Wye 

agricultural abstractions were not given such restrictions, nor 

were there any constraints on trickle irrigations.

In years of average or more rainfall, when the full storage 

capacity is not needed for water supply, reservoirs can 

release water back into the rivers to benefit the ecology 

and fisheries. Summer salmon migration can be boosted by 

releasing additional water during small spates. Previously, 

the arrival of fresh water resulted in the switch off of 

regulation flow, marginalising the effects of the spate, or 

“spate clipping.” In severe droughts, additional water can be 

released to offset the impacts of abstraction downstream.

On the Usk, one of the main improvements is to the offtake 

at Prioress Mill, upstream of Usk town. Here water is taken 

from the main river and pumped to Llandegfedd reservoir. By 

about 2021, the plan is to fill the reservoir during the winter 

months only, keeping abstraction to a minimum throughout 

the salmon migration season. However, this awaits the 

rebuild of the pumping station. An interim arrangement 

includes spreading out the daily period over which pumping 

takes place to avoid sudden drops in flow at critical migration 

times. Also, there is much reduced pumping between May 

and September, a crucial period for salmon running the Usk.

At Brecon, there are constraints on the abstraction licences 

for both the water company and the canal. The canal has 

spent and is currently spending its funds on fixing the leaks 

which have bedevilled it for years so that demand is reduced 

and falls within the new licence conditions. There are 

negotiations in place to secure additional water from the Usk 

reservoir, so the canal can keep operating during droughts 

without affecting flows below Brecon.

The changes in both rivers will enable the water companies 

to continue with their responsibilities; the canal is within 

sight of avoiding shut downs in all but the worst drought 

conditions and the changes will dramatically help in getting 

all migratory fish up river (especially salmon) while the more 

stable flows will help the resident trout, grayling and coarse 

fish.

WUF is indebted to John Lawson for thousands of hours work and also to Dŵr Cymru/Welsh Water, the Beacons Trust and the 

Canal and Rivers Trust for supporting this aspect of the Foundation’s work.

Water Flows, Abstraction and the EU Habitats Directive
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Our Work With Farmers
A catchment-wide approach to river restoration 

For many years the Foundation’s work has concentrated 

on improving access to and the condition of fish 

spawning habitat. However, by 2012 it was becoming 

increasingly obvious that land management in the 

surrounding catchment had become the limiting factor for 

improving fish numbers further. A significant proportion of 

our work since then has focussed on the wider catchment 

draining into our rivers, which we will explore in the 

following pages. 

Underpinning much of our work in this area is the EU’s Water 

Framework Directive (WFD), which created a classification 

system for streams and rivers, taking account of a broad 

range of parameters including fish, invertebrates and plant 

life as well as phosphate, nitrate and dissolved oxygen 

levels. The status of each parameter is combined to give an 

overall health classification which can range from Bad, Poor, 

Moderate, Good to High. 

According to the WFD, the minimum condition a healthy 

watercourse should be is Good. If it is not, the Government 

runs the risk of being fined. However, in 2015, 73% of the 

Wye catchment was only achieving Moderate, Poor or Bad 

status. Meanwhile, in the Usk 68% of the waterbodies did 

not achieve Good status. 

This gives a clear picture of the wide scale issues in the 

catchments. The most common causes of failure include 

elevated phosphate levels, poor aquatic plant life and lower 

than expected numbers or diversity of fish species.  

In addition to the Water Framework Directive, several of 

our rivers must meet tighter standards under the Habitats 

Directive due to their Special Area of Conservation (SAC) 

status. 

Unsustainable management of the wider catchment is 

not just bad news for the river and aquatic life. It can also 

impact on drinking water supplies, exacerbate flooding as 

well as drought conditions, result in less nutritious food 

being produced and contribute to climate change. Our work 

mitigates these effects.
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WUF’s Farm Advisers

Working in the catchment with farmers and 

land-owners takes a certain type of person: 

someone who is dynamic; who has a thorough 

understanding of agriculture and a real passion for the rivers 

we seek to protect. Our advisers identify opportunities to 

improve farm infrastructure and land management that are 

beneficial to both the business as well as the environment. 

In line with an ethos that has guided WUF since its inception, 

we work through our projects on a catchment by catchment 

basis to address the causes, not just the symptoms of diffuse 

pollution. We try to work with every farm in a catchment and 

our advice therefore covers a broad range of topics. It needs 

to be tailored to the requirements 

of each individual farm. We use a 

computer modelling system called 

SCIMAP which predicts the natural 

drainage of land based on topography 

and rainfall. For each farm we focus on 

areas where drainage is concentrated 

as these pose the greatest risk for 

water runoff which can cause soil 

erosion. Our advisers also consider 

soil health, farm yards, stock access 

to watercourses and pesticide 

management to identify opportunities 

to reduce pollution risk and increase 

farm income.

Any risks we find are discussed with 

the farmer and solutions agreed. A 

confidential farm plan is then written 

for the farmer with recommended 

changes that benefit the river and, 

just as importantly, the farm business. We either offer 

grant funding or identify sources of funding to support any 

recommendations that require capital improvements. 

In addition to one-to-one advice we also regularly work with 

other organisations to hold events where farmers can share 

good practice with their peers. Such events have allowed us 

to promote the good work taking place across the catchment, 

including alternative water provision (instead of stock access 

to rivers), soil management, pesticide handling as well as 

holding trials for new, less risky farm practices (under-sown 

maize for example) and pesticide amnesties!

We would like to thank all the farmers who work with us, 

giving up valuable time often during busy times. Many have 

made significant investments to match-fund improvements, 

often eclipsing any grants offered by us, and credit must be 

given to them for improvements to water quality as a result. 

We must also thank our statutory bodies (Natural Resources 

Wales, the Environment Agency and Natural England), the 

water companies Dŵr Cyrmu/Welsh Water and Severn Trent 

Water, the many project partners including Field Options, 

Catchment Sensitive Farming, Farming Connect, Coed Cymru 

and all our partners in the Farm Herefordshire initiative.     

WUF Catchment Officer, Lucinda Lewis (right), 
checking the health of a farm’s soils
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Despite the claims often made by its representative 

organisations, it is undeniable that agriculture has 

had negative effects on most of the UK’s rivers. WUF’s 

farm work is focussed on reducing these impacts. The 

solution for many of the wider environmental problems 

society faces are to be found here too – mitigating 

climate change, reducing flooding and improving 

nutrition for example.

From the point of view of the Wye and Usk and their 

wildlife and fish, there are four main adverse impacts 

arising from poor agricultural practice. 

TOO MUCH PHOSPHATE ENTERING OUR RIVERS

Phosphate is an essential nutrient for plant growth. 

On land it helps to grow crops but excessive 

amounts in water leads to algal blooms. These 

blooms not only turn the rivers green but also lead 

to lowered oxygen levels at dawn. Algal blooms 

also shade out and eliminate the water crowfoot 

(Rannuculus sp.), which provides important fish and 

invertebrate habitat. 

EPISODIC POLLUTIONS

Is there anything as galling to those interested in rivers 

than seeing major pollutions such as those that have 

occurred on the Olway, Leadon, Teifi and Cleddau 

recently? Pollutions occur through negligence, bad luck 

or, more commonly, a lack of investment in infrastructure 

and maintenance. In addition to the phosphate and 

pesticides mentioned above, point source pollutions that 

are damaging and sometimes catastrophic for fish can 

occur from agriculture. Slurry entering the river is quite 

often the cause of these, stripping the water of oxygen, 

suffocating the fish and other aquatic creatures. This has 

been most noticeable in Wales, which lacks the regulatory 

controls (such as Nitrogen Vulnerable Zones [NVZs]) that 

exist in England. The notorious pollution event on the Teifi 

last year was an example of this but we are not immune 

in the Wye and Usk catchments. Last summer the river Llynfi, an upper Wye tributary, suffered 

a major fish kill of trout, grayling, juvenile salmon and other species and, more recently, a major 

slurry spill-related disaster on the Honddu (Monnow tributary) was narrowly avoided by quick 

intervention from NRW.

Farming - what are the issues for rivers?

16
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TOO MUCH SOIL WASHING OFF FIELDS AND DEGRADED RIVER BANKS

One effect of the intensification of farming since 

the 1980s has been a decline in soil health and, on 

average, long term arable fields now have half the 

level of organic matter (soil carbon) of grassland.  This 

has led to a marked increase in the rates (now 4 to 

20 times those of the early 70s) of soil being washed 

off fields and into streams and rivers. In September 

2012 over 200,000 tonnes of soil left the Lugg in just 

one flood, the equivalent of 64 acres of top soil. Rivers 

have always conveyed a certain amount of soil to the 

sea but the rate at which it happens nowadays is now 

detrimental to their ecology.

The soils in Herefordshire and Monmouthshire are 

especially prone to erosion meaning that the Wye and 

Usk have always looked muddy in a flood, so to the 

naked eye the issue isn’t immediately obvious. 0.5gm of 

soil in a litre of water will give you a thick brown river. 

Increase this to 4gm/l per litre and the water looks the 

same but is much more damaging for aquatic life. 

Most of the fish species of the Wye & Usk lay their eggs 

in gravel. The eggs rely on water flowing freely through 

the gravel to bring oxygen and take metabolic wastes 

away. If the gravels are filled with soil, the flow of water 

to the eggs is reduced and the eggs suffocate and die. 

The soil-filled gravel also supports fewer invertebrates 

and to compound the impact, the soil also brings 

with it damaging chemicals, especially phosphate and 

pesticides.

EXTREME FLOWS (HIGH AND LOW)

From our farm visits we see just 

how many fields have damaged and 

compacted soils, including many that 

are receiving high level environmental 

payments. Compaction and capping 

reduce the rate at which rain 

infiltrates into the ground markedly, 

meaning a damaged soil can generate 

run off from little more than drizzle. 

If you have a storm, almost all the 

water runs off. This overland flow runs onto roads, into houses and causes rivers to rise into large 

muddy spates. 

The problems for fish of extreme high flows are outlined on page 20. Less rain infiltrating the 

ground means that aquifers are not recharged and low flows in summer are exaggerated and 

prolonged. Extreme low flows cause all kinds of problems for fish, especially salmonids, as warmer 

water carries less oxygen. The worst case scenario is the mass mortalities suffered by the Wye 

salmon in the famous drought of 1976. Other problems can be less noticeable – many fish species 

stop feeding during the stress of drought conditions.

17
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FARM YARD INFRASTRUCTURE

Farm yards can pose a number of risks to 

rivers. It is important that they have gutters 

that are effectively connected to a clean 

water drainage system. This helps to ensure 

rainwater does not become contaminated 

with manure from stock handling areas. All 

manure, solid or liquid, should be collected 

and stored to ensure all of the nutrients 

produced on farm are captured for use 

as a fertiliser and do not enter the rivers. 

Manure storage must have adequate capacity 

to ensure it is only spread when it will be 

utilised by a growing crop, not just to avoid 

an overflow. Excessive quantities of rainwater 

entering manure stores not only compromise 

their capacity but also create additional 

spreading costs for farmers.

Feedstocks like silage can also pose a risk 

when not stored correctly. If the effluent 

that is produced during fermentation enters 

a stream, it can strip the oxygen from water, 

suffocating invertebrates and fish. Our advisers 

carry out infrastructure audits to identify 

opportunities to improve yard management.

PESTICIDE HANDLING & DISPOSAL

Drips and spills in yards contribute up to 40% of the pesticides that 

reach ground and surface water. Our advisors work with farmers to 

ensure that pesticides are handled in fields or on purpose built areas 

which drain to a biobed or biofilter, thus avoiding contamination of 

streams and rivers. 

Responsible use in the field is also important. Buffer strips help to pro-

tect watercourses, whilst choosing ferric phosphate-based slug pellets 

rather than metaldehyde reduces the risk of compromising downstream 

abstraction points for our drinking water.

  How our farm advisers tackle these issues

Improving farmyard 

infrastructure can range from 

large-scale (e.g concreting farm 

yards) to relatively simple but 

effective clean and dirty water 

separation such as this.  

18
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LIVESTOCK ACCESS TO WATERCOURSES

Fencing off rivers has been an aspect of WUF’s work for many 

years. If not managed proactively, livestock access can lead to over 

grazing of river and stream banks. Unrestricted grazing prevents 

mature vegetation from establishing so the banks are more easily 

destabilised. When combined with stock climbing up and down 

the banks to drink, significant quantities of soil can be lost as well 

as nutrients from faeces entering directly in to the stream. Fencing 

stock out and providing alternative drinking water allows vegeta-

tion to recover as well as improve animal welfare through reduced 

exposure to waterborne diseases, liver fluke and lameness.

SOIL MANAGEMENT

Soil has quickly become the main focus of our work. 

The first step for our advisers is to assess structure; 

compaction of soil can lead to increased risk of runoff 

as well as impact on yields. Worm numbers give a good 

indication of soil health so our advisers pay as much 

attention to the stock below the ground as above! 

The next step is to assess organic matter levels, 

especially in high risk fields which have been identified. 

If fields that are naturally high risk for runoff also have 

poor soil management, the results can be devastating. 

By assessing structure, organic matter and nutrient 

levels in these fields we can determine whether this 

risk is likely to be realised or is already being mitigated 

by good management practices.

Where poor soil health is identified, pragmatic 

suggestions can be made. This could include advice on 

how to re-build depleted organic matter levels with 

cover crops or shifting to rotational grazing techniques 

to avoid compaction of grassland.

Fish species, like these Wye chub, 
require clean gravel to spawn
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The Wye Herefordshire Improvement Project (WHIP)

In 2011 a judicial review brought by the Angling Trust 

and World Wildlife Fund for Nature (WWF) found that 

the Government’s plan to meet the objectives of the 

Water Framework Directive (WFD) was unambitious and 

inadequately resourced. In response, Defra announced the 

formation of the Catchment Restoration Fund (CRF) in early 

2012. 

The aims of the WFD are closely aligned to those of WUF. 

In previous projects we had addressed the issues of habitat 

degradation, water abstraction, acid waters and fish passage. 

Correcting diffuse pollution was WUF’s next ‘frontier’ and 

the primary limiting factor for fish stocks in 36% of the 

Wye and 18% of the Usk catchments. We were successful 

in securing £1.21M from CRF towards one of our most 

ground-breaking projects: the £1.6M Wye Herefordshire 

Improvement Project.

PROJECT BRIEF

While WHIP included some fishpass work, the major part 

of the project was to take on the challenge of improving 31 

“waterbodies” (WFD-speak for an area’s rivers, streams and 

ponds) in west Herefordshire that were failing standards due 

to diffuse pollution, primarily from agriculture. To achieve 

‘good status’ these waterbodies needed both better quality 

water and the restoration of fish species and the wider 

aquatic environment. 

MONITORING AND RESULTS

The success of the project was measured in terms of the 

improvement (or otherwise) of the water quality and biology 

of the waterbodies. 

At 41 sites in west Herefordshire water samples were 

assessed for the levels of diffuse pollution during the project 

by examining diatoms (single cell algae). As the graph on 

the following page illustrates, the diatoms showed that 

there was some improvement in water quality across the 

In the WHIP project we made use of SCIMAP, a modelling system 

that predicts the risk of overland flow. The main photo on this page 

shows two salmon parr that were found by a monitoring team in 

the Wellington Brook after completion of WHIP, a Herefordshire 

stream that had been devoid of them for years previously. 
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WHIP project report

WHIP PROJECT ACHIEVEMENTS & FIGURES

• 5 barriers to fish migration removed, 3 large 

fish passes, 4 small fish passes

• 400 farms visited generating 323 farm plans 

covering 36,543 ha.

• 27 events attended by 690 farmers

• 66km of watercourse fencing, 235 farm 

infrastructure improvements

• 1,356 actions to improve infrastructure and/

or practice agreed with farmers

493 of these had been implemented by 

March 2015 (and many more since) of which, 

-  151 were actions to reduce organic 

pollution and phosphate (P) loss

-  272 were actions to reduce soil (and P) loss

-  16 were actions to improve habitat

-  54 were other actions (e.g. pesticide 

handling)

•  And, importantly, farmers contributed  

 £507,531 towards the project.

whole of Herefordshire, which was to be expected as the 

soils recovered from the damage sustained due to the 

exceptionally wet conditions during the harvest of 2012. 

However, there was a marked improvement within the 

project area and a big reduction in the amount of soil being 

washed into the rivers.

At 37 sites the fish populations were assessed, 

supplementing the EA’s existing electrofishing programme. 

The aim was to chart the recovery in upstream areas 

following fish access work and, more importantly, to confirm 

that the reduction in soil losses from farmland would be 

reflected in increased numbers of juvenile salmon. In 2014 it 

was with great joy that we not only found salmon fry in the 

previously polluted Humber and Wellington brooks but they 

were also present at every monitoring site from Presteigne 

on the Lugg to Ross on Wye on the main stem.  

CONCLUSIONS

WHIP was a ground-breaking project that established a new 

and effective, large-scale methodology for correcting diffuse 

pollution from agriculture. Most importantly, it gave WUF 

credibility within the farming community and established us 

as a principal deliverer of advice and corrective actions for 

this sector with government organisations. This has allowed 

the EA to focus on regulation, increasing the incentive for 

those farmers persisting with bad practices to change. It also 

increased significantly our and the farming community’s 

knowledge of the problems and the solutions.

Thank you to the Environment Agency, the 400 farmers we worked with, Tony Norman for his guidance, Angling Trust and 

WWF for the judicial review that helped create the Catchment Restoration Fund and the EU for the Water Framework 

Directive! 

WHIP PROJECT 
FINANCE

IMPROVEMENTS IN HEREFORDSHIRE STREAMS 
BETWEEN 2013 AND 2014 

(AS MEASURED BY DIATOMS)
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Where Next for Agriculture & Rivers?

Agriculture constantly evolves. New technology, 

crops and farming methods appear every year but 

the side effects of these approaches are often not 

understood until too late, especially on the environment. 

With each new money-making crop or scheme we see soil 

washing out of field gates and into our rivers. Potatoes, 

strawberries and, more recently, energy crops for anaerobic 

digesters have all done this. Sometime after the soil has hit 

the fan our regulators come along, trying desperately to 

keep pace with an industry that always seems to be one step 

ahead. 

The normal response from Government is additional 

regulation, which is often overly complicated and under-

enforced. But do more Draconian regulations make anyone 

better at managing their soil?

An Australian farmer once made the observation to me 

that “You Brits with your subsidies and regulations are like 

children being told to eat your vegetables; because you’ve 

always been told to do it you haven’t learnt why it’s good for 

you to do it on your own!” Regulation alone cannot achieve 

long-term positive change. 

As a last-ditched effort the Government, here taking the 

parental role, either have to resort to enforcement action 

the equivalent to a thick ear or in this instance bribery to 

get their desired outcome by linking soil management to 

subsidies. Financial incentives may engage an audience in 

the short term but it can also create a mind-set of only doing 

something good if you are paid for it. When funding ceases, 

often so does the good practice. Finances should be the 

consequence, not a driver of change, rewarding rather than 

incentivising good soil health.  

So how else can better soil management be encouraged? 

During my scholarship I visited Australia and witnessed a 

successful knowledge transfer approach called “Soils for 

Life”. They identify “leading” practice and promote these 

approaches to enthuse others. Improving soil health often 

requires changes to habitual and deeply engrained land 

management practices. But change to soil (improvement 

or damage) does not occur over the short term and it can 

be a long and lonely road for the farmer if travelled alone. 

The Soils for Life approach gives the individual confidence 

and provides a support system, ensuring the transition in 

practices is less tumultuous and therefore more likely to 

succeed. 

Kate Speke-Adams, WUF’s Head of Land Use, was 
awarded a Nuffield Farming Scholarship in 2015. Here 
she looks at the future of agriculture, its relationship with 
our rivers, climate and health, and how a return to more 
traditional farming methods could benefit both.
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The essential ingredient in this approach is the role of the 

“Facilitator”. Farmers learn far better peer to peer, sharing 

practical information about how something is done and what 

the outcomes may be, rather than being preached to by the 

Government or NGOs. More importantly, farming systems 

can only be improved where they are, and by whom they 

are farmed. Effective facilitators are able to give farmers 

the confidence and opportunity to share 

“leading” practices and approaches with 

others, ensuring they hear these messages.  

For many arable farmers, improving soil 

health may mean a return to more traditional 

mixed farming practices to help recover the 

depleted organic matter levels in their soils. 

For livestock farmers, observing how wild herds of cattle 

graze should re-teach the principle of allowing vegetation 

to recover adequately after grazing, ensuring better 

productivity.  All types of agriculture must remember the 

lessons previous generations learnt. More now than ever we 

work with farmers that are combining traditional principles 

of soil management with modern farming approaches. 

Reduced tillage and cover cropping ensure agriculture is 

regenerative, profitable and interacts comfortably with the 

natural environment, including rivers and streams.

As our departure from the European Union unfolds it is our 

hope that newly formed governmental policies value land 

not just for the food it can produce but also for its ability to 

sequester carbon to reduce the effects of climate change, 

reduce flooding, enhance biodiversity and protect water 

quality. 

Rather than reverting to a reliance on 

paperwork inspections to ensure compliance 

with regulation and achievement of 

agricultural good practice, why not focus on 

the external benefits which can be measured 

- water quality, wildlife diversity and flooding 

frequency? It is becoming increasingly possible to intertwine 

the principles of good soil health, nutritious food, good 

yields, better water quality and enhanced biodiversity into 

farming systems so that each element is considered an 

essential part of the business economics. This is otherwise 

known in the environmental sector as “ecosystem services” 

and thus far the agricultural community has not fully utilised 

its money-making potential.

“agriculture must 

remember the 

lessons previous 

generations learnt”
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The first indication that the winter of 2015/16 had 

been an extremely poor one for salmon spawning 

was a call we received in August from Natural 

Resources Wales’s (NRW) monitoring team. They wanted to 

know if WUF’s electrofishing surveys in the Usk catchment 

had showed the same alarming results as theirs. As it 

happened, we had just embarked on a catchment-wide 

electrofishing programme ourselves, covering 388 sites on 

both rivers, designed to supplement NRW and Environment 

Agency surveys. 

Our results for salmon from the upper Wye were 

disappointing but within the usual range of recent years. 

The Usk, however, was completely different: site after site 

had very few or no salmon fry. Initial thoughts were that the 

salmon might have spawned further upstream than usual 

due to the exceptionally high flows in late 2015. This was 

disproven though when no fry were found in the headwaters 

either. As our survey continued we found similar disastrous 

results in the Lugg, Arrow and Monnow. Meanwhile, NRW 

reported that almost all of Wales showed the same pattern 

as the Usk and reports came in from around the UK of a 

serious problem with salmon fry. 

NRW checked for disease: was this the dreaded Gyrodactuls 

salaris, Infectious Salmon Anemia or perhaps some other 

disease? Tests came back negative on all. Redd washout 

(when the gravel beds move during exceptional flows 

displacing the eggs) was also eliminated as a cause for two 

reasons: the Usk hadn’t experienced the extreme floods that 

had affected the North of England and even if it had, it was 

highly unlikely for redd washout to happen in every one of 

its tributaries. 

Weather conditions in November and December 2015 were 

extraordinary. The UK mean temperature for December 

was 4.7 °C above the 1981-2010 average, making it by some 

margin the warmest December since at least 1910 and over 

5 °C above average for the Usk and lower Wye catchments. 

November was the 2nd warmest since 1910. It was also 

the wettest December on record, with 202% of the average 

rainfall. Our rivers were full of exceptionally warm water. 

Climate Change    

2016 electrofishing surveys across Wales 
showed that more than ever before there 
is a need to ensure rivers can withstand the 
challenges they face from climate change.    
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Climate Change

According to the existing literature on the effect of 

temperature on ovulation, spawning and early egg 

survival, the water temperatures of around 10°C 

that persisted on the Usk until the 31st December 

would have affected the salmon. This theory 

was supported by the fact that we found normal 

populations in the Caerfanell, the stream that flows 

out of Talybont reservoir. Rivers that flow out of 

the bottom of a dam are colder than those without 

impoundments. Salmon fry were also present in 

the middle and lower Usk and in the lower reaches 

of the Grywne, likely from fish that spawned in 

January when water temperatures had dropped.

Further evidence of the temperature effect can 

be seen by the Met Office map to the right. 

Electrofishing results within the area of the 5 

degree temperature anomaly were extremely 

poor (see Usk results on p27). The temperature 

anomaly in the upper Wye catchment, however, 

was marginally less extreme, which may explain 

why salmon fry were present there.

The very low numbers of salmon fry recorded in 

most of the Usk and part of the Wye catchments 

last year, and the fact that this was replicated 

throughout most of England, Wales and France, 

has led us and NRW to conclude that a broad-scale 

common factor was at the heart of the problem. 

Both organisations agree that climatic 

changes are the most likely factor to have 

contributed to the poor spawning year. 

While 2010 was the coldest December 

on record, 2015 was the warmest and 

wettest. This climatic uncertainty is 

predicted to worsen as the Artic warms 

and the jet stream, which controls 

weather in the UK, becomes more 

unstable. 

December 2015

Above: A map of the UK showing the mean temperature anomaly for 

December 2015. Note the Wye and Usk were both in areas of four or five 

degrees above the average temperature for the month. Below: December 

2015 was the highest UK average temperature on record. 

Data & graphs: Met Office

UK Average Temperature for December since 1878
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The life cycle of salmon, which ensures that each fish 

within a yearly run could have been born in any year over 

a period of five years, provides protection against extreme 

events such as that of 2015. In the short term this will have 

a severe effect on the returns of adult salmon in 2019 and 

2020, especially to the Usk. The runs in these years need to 

be protected even more than usual to ensure the salmon 

numbers can rebuild as fast as possible.

It appears that in parts of the Wye and Usk we crossed a 

temperature threshold for salmon but trout have a higher 

tolerance. While their numbers were lower, probably due to 

damaging but not always lethal effects such as the quicker 

maturation of eggs, trout were not as badly affected as the 

salmon. The rivers’ coarse species and grayling spawn in the 

spring so their reproduction would not be directly affected 

by warmer winter temperatures. However, climate change 

should also be considered a potential threat to coarse 

species, especially the likely increase in extreme summer 

flows (both high and low) that will result. Floods in April, 

May, June and July can wipe out whole year classes and so by 

affect coarse anglers enjoying their pastime.

To mitigate the effects of climate change on fish stocks 

WUF will continue its work to naturalise the catchments 

and help buffer them against extreme climatic events. With 

our partners, we have completed 100km of stream habitat 

restoration in the Usk, narrowing and deepening the river 

channels and encouraging vegetation to grow up on the 

banks, increasing cover and low level shade. This will help 

protect the rivers against what is perceived to be the primary 

risk of climate change: high summer temperatures.

It is more difficult for WUF and its partners to mitigate for 

sustained high winter temperatures, although a more natural 

catchment which releases its water more slowly will help. 

While the autumn of 2015 was truly extreme, climate change 

increases the risk of this happening again. This is an issue for 

everyone and it is imperative that we all make every effort 

to reduce our carbon emissions and support appropriate 

national and international policies that do the same. 

Climate Change

The genetics of salmon and trout vary hugely within each 

species. This is mainly down to their homing instinct and 

the selection pressures arising from differing conditions 

to which each sub-population is exposed. Factors such as 

temperatures, flows, food sources and predation all lead to 

local genetic variation and even fish from different parts of 

the same catchment will sometimes have marked genetic 

distinctions. This is the insurance policy for the species. 

For example, in the winter of 2015/16, the Usk salmon that 

were ‘programmed’ to spawn in January produced 

offspring, while most of those that spawned in early 

December didn’t. This is how adaptations to pressures such 

as climate change occur. However, the early evidence is that 

environmental change is happening faster than evolutionary 

adaptation.

Another example of adaptation comes from the Wye

which is in the most part a lowland, meandering river to the 

east of the Cambrian Mountains, making it prone to high 

water temperatures. Adult Wye salmon have adapted to 

this as shown in 1976 when they were able to survive water 

temperatures of 27 degrees (but not 27.5 degrees). This 

contrasts to other rivers where 20-21 degrees is their highest 

survivable temperature.

THE ROLE OF GENETICS IN HELPING SALMONIDS COPE WITH CLIMATE CHANGE
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Climate Change

2016

2013
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Wye & Usk Electrofishing 
Survey Results for Salmon Fry
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Acid waters

Since 2003 the Foundation has 

been working to correct the 

damaging effects of acidity 

in the upper Wye and Irfon 

catchments.
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Acid waters

WUF’s early years were, in part, spent assimilating 

the many and complex issues that had caused so 

many of the Wye’s species to decline. One of the 

seemingly intractable problems was the extent to which the 

upper Wye and its western tributary, the Irfon, were affected 

by forty years of acid rain. The natural buffering capabilities 

of the soils had been lost and the acidity had been made 

worse by coniferous forest plantations. Maximising forestry 

production of every square foot demanded that all peat and 

wetlands were drained.

Spates from these steeper uplands were sudden, dramatic 

and dirty. When you looked at one of these acidified rivers 

not in spate, you would find waters as clear as gin (in 

marked contrast to steams elsewhere in the catchment) 

and stones that had no hint of any slime on them when 

handled. Checking for invertebrates was 

fruitless: they were conspicuous by their 

absence in all but a few sites but historic 

data and hearsay accounts showed that 

these reaches were once used by the 

large early running Wye salmon that 

had all but died out by the end of 

the ‘80s. In 2002 a Government funded scoping study (on 

acidification) estimated that 62km of the Wye and Irfon plus 

their tributaries were significantly affected. 

The neighbouring Tywi, draining the same forestry as 

the Irfon, also had some 33km acidified and it was on 

this catchment that work had previously taken place to 

determine the most effective solution, comparing the effects 

of different remedies alternately with control streams 

(no treatment) across two very similar Tywi tributaries. 

The upshot was that hydrological source liming (putting 

limestone powder in bogs at the very source of streams) was 

not only effective at neutralising acidity but also long lasting. 

These wet areas are the uppermost starting point of a stream 

and, typically, half a hectare of ground or more that remains 

The blocking of forestry drains in our ISAC project 

held back water and lessened the severity and 

frequency of acid flushes in the Irfon
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SALMON SURVIVAL ZONE

Acid waters

wet all year. What wasn’t successful was 

whole catchment liming or removal of the 

conifers on a catchment scale.

Armed with this knowledge, WUF teamed 

up with partners from Cardiff University, 

(Prof. Steve Ormerod) and Dr. Ingrid 

Juettner from the National Museum of 

Wales to apply what had been learned in 

the Tywi to the Wye and later, the Irfon 

catchments. The project was funded from 

the EU’s Regional Development Fund, 

Environment Agency Wales and Wye 

riparian owners. Tarmac supplied finely 

crushed lime and a lightweight track laying 

vehicle to apply it.

Initial attempts were met with mixed success. Hours were 

often spent hauling out the sunken machine from the 

wetlands but enough sites were covered to make some 

assessment of efficacy. A network of monitoring sites were 

marked and Dr Juettner monitored pH, diatom communities 

and water chemistry. Diatom investigation showed whether 

there was any long term stability of pH levels, rather than the 

huge acidic flushes that were experienced pre-treatment. 

The problem was that there simply weren’t enough bogs 

left to introduce the required amount of calcium: the 

nature of commercial plantation forestry had resulted in 

extensive draining of virtually all of the former wetland 

areas, especially in the Irfon. Not only did this increase the 

“flashiness” of flows but also the drop in pH events were 

greatly enhanced.  

We therefore tried another method of introducing limestone 

to the catchment: direct dosing of random sand-sized 

particles to what are termed “first order streams” (those that 

have no tributaries). Annual dosing had proved successful 

in North America. A single monitored site – “Site 56” - was 

chosen to replicate the New World work and a tonne of sand 

lime was applied. Initial results were very encouraging and 

further monitoring proved its sustainability provided dosing 

was repeated annually. Plans were made to extend this 

across the rest of the upper Wye, Tarenig, Troedyresgair and 

Bidno and in our next project in the Irfon.

The Foundation undertakes annual sand 
liming of acidic “first order” streams 
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Our thanks go to Lafarge Tarmac for supplying the lime, often 

to places where access for their trucks was a challenge, also 

to Alan Wilson and Dave Edwards of Tilhill and to the forestry 

staff of NRW.

Acid waters

This time an EU funded Life + scheme, ISAC, was set up to 

sort out acidification (as well as other issues) which had only 

partly been resolved with source liming and also to deal with 

the fast run-off from the commercial plantations. We blocked 

off the forestry drainage system of these areas and expanded 

our sand liming, even recovering old tracks to ensure an 

even distribution. Again, monitoring of diatoms enabled 

the correct dose to be applied. The monitoring plan also 

included sampling fish populations and was carried out 

by Environment Agency Wales (now National Resources 

Wales).

The principal benefit of this work is the increasingly 

healthy run of our large 3 sea winter salmon spawning 

again and the formerly barren upper Wye and Irfon now 

holding good densities of juvenile fish (both salmon and 

trout) plus a more appropriate invertebrate community. 

Otters and dippers have also returned. Both Wye and 

Irfon need re-dosing every mid-April at a cost of £5,000, 

generously donated by some of the Wye owners.
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Fish Passage

One of the cornerstones of the Foundation’s long 

term restoration plan is to ensure that as much 

juvenile habitat is accessible as theoretically 

possible. This allows migratory fish such as salmon, as well 

as resident trout, eels and grayling, to recolonize the whole 

catchment and expand their populations. Large parts of 

which had been excluded from them, typically by manmade 

obstacles such as weirs but also timber jams and rock falls, 

often found in gorges where high water had forced trees and 

branches to form temporary but impassable dams.

Why full access is so important is that if a given number of 

parent fish are spread out over a wider area, the percentage 

of surviving juveniles will be proportionately greater. The 

cost of the work is small compared to the benefit. Relative to 

other restoration activities, its effects will be seen in the next 

generation of fish and is readily measurable with redd counts 

and electrofishing surveys. When WUF first set out, more 

than half of the potential salmonid habitat on the Wye was 

blocked off and about 28% on the Usk. Luckily, the main stem 

of the Wye was cleared of weirs centuries ago for navigation, 

so at least we didn’t have the problems that other large 

rivers have.

We started by removing timber jams and constructing 

small passes or “easements” as they are technically 

known. As funding increased so did the size and number of 

completed easements, passes and removals. The latter is 

always the better choice as passes require regular checks 

and maintenance and even the best never offer 100% 

success. One of the biggest challenges was the river Arrow 

which has a series of weirs, many of which are old stone 

structures associated with mills or irrigation systems. A 

specialised pass design was created that was discrete and 

fairly non-destructive but usable by migratory fish. It also 

kept Herefordshire Council’s planning and archaeological 

departments onside, as well as the weir owners. 

The Lugg also has a significant number of barriers: in fact it 

is a veritable Grand National course for ascending fish. In our 

early years we pressed for and got new passes at Leominster 

and Hampton Court (Lower Lugg) from the then Environment 

Agency Wales. This paved the way for further work upstream, 

culminating in the construction of a low cost baffle system on 

Dayhouse weir at Kingsland in 2015 and the removal of Lugg 

Green weir just downstream in September 2016. 

So what’s still left by way of barriers? Most sites have some 

sort of pass or arrangement but it is becoming apparent 

that we can no longer rely on good flows in the autumn to 

help fish over some of the more challenging sites. One such 

site is at Ballsgate weir near Mortimer’s Cross on the Lugg. 

Together with Environment Agency and European funding, 

we are hoping to build a Larinier pass to replace the existing 

baulk this year. This would allow fish to ascend at most 

heights and flows.

Elsewhere in the catchment there are a few smaller 

easements needed but above all we need to check all these 

sites annually before migration starts to ensure that the 

usual collection of trees, plastic sacks and other debris is not 

holding up fish below.

In 2016 the Foundation 

removed the weir at Lugg 

Green, allowing salmon, 

trout and grayling to access 

the Lugg upstream in a 

higher range of flows
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Access for Migrating Fish
1995

Access for Migrating Fish
2016

WUF staff installing a low cost baffle 

fish pass at Kingsland on the Lugg in 

October 2015
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The River Arrow Story

The River Arrow is a medium sized tributary that flows 

into its larger neighbour, the Lugg. Together they 

comprise about 18% of the whole Wye catchment. 

Rising in Wales on the eastern slope of Gwaunceste Hill, 

the Arrow flows in a north easterly direction, crossing 

the border into England at Milton and thence to Kington. 

Thereafter, the overall direction is easterly, passing through 

the villages of Pembridge and Eardisland to join the river 

Lugg south of Leominster. Its upper reaches are swelled by 

several tributaries: the Glasnant; Cwmilla; Gladestry and 

the Gilwern. At Pembridge, it is joined by the Curl Brook and 

another tributary, the Stretford, enters at Ivington.  

Over the centuries, the Arrow has been harnessed to supply 

water via a series of weirs and leats for agricultural irrigation 

and, of course, milling. There were several mills (of which 

two are still working) and as you would expect, numerous 

ancient weirs throughout its length. From an ecological 

perspective, the catchment faces the usual suite of problems 

of barriers to fish migration, habitat degradation, farm 

diffuse pollution and high sediment loading, plus a few 

others discussed ahead.

Historically, during the ‘60s and early ‘70s, the Arrow’s 

lower section supported a few spawning salmon and 

very occasionally a pair were found further upstream 

after a huge flood. This modest level of spawning activity 

was compromised further when sometime in the ‘90s 

modifications to the fish pass to accommodate a water 

wheel on the Lugg at Hampton Court made fish access all 

but impossible.

In 2003, the first step in restoring access was taken when 

Environment Agency Wales (EAW) built a Larinier fish pass 

on Hampton Court weir, the only Lugg weir that Arrow fish 

have to negotiate. This allowed fish to access both the lower 

Arrow and Lugg, though a “Grand National” array of barriers 

awaited salmon upstream on both rivers. An electrofishing 

survey in 2006 showed how successful this first step had 

been with salmon found throughout the lower Arrow, but 

only as far upstream as Eardisland. In 2008, with funding 

from EAW and Leader+, WUF built ‘baulk’ passes on the two 

weirs immediately upstream taking fish as far as Pembridge. 

Over the next five years a further 12 easements and passes 

were built, the last one completed in 2013.

The 2012 and 2013 electrofishing results showed that 

salmon had recolonised right up to Kington with very 

encouraging densities of fry and parr. In 2014, redd counting 

showed that salmon had penetrated as far as Llanpica 

weir in Wales, quite probably for the first time in over two 

centuries. This weir is the last significant upstream obstacle 

on the whole river and there is more good quality spawning 

for trout and salmon above. Trout have also benefitted with 

big increases in densities of all age classes now recorded in 

the upper catchment.

You might expect the story to finish here with the triumphal 

news that the river was successfully recolonized by both 

salmon and trout and that all the other ecological yardsticks 

had improved following WUF’s successful work with farmers 

in the Arrow catchment. Sadly no! Two factors caused a 

significant reverse: two quarries situated in the Arrow 
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catchment (and one 

that discharges into a tributary 

of the Hindwell and thence into the Lugg) 

have gradually been increasing their output of 

stone and with it, the amount of “quarry finings”. This 

dust has been making its way into the river in apparently 

increasing quantities.

While not a toxic pollutant, the effect is to smother the 

spaces between the bedstones and cement them together 

making spawning difficult to impossible and reducing the 

abundance and variety of invertebrates. This mainly impacts 

the Gilwern brook (which enters the Arrow below Kington) 

and the Arrow downstream of the confluence. The hope 

was that at least the river could provide good spawning 

above Kington with the completion of passes there and 

further upstream, pending resolution of the siltation issue. 

No such luck…….the owner of the weir at Kington decided 

to maximise the income from his hydropower scheme by 

raising the weir and opening the sluice to take a very high 

proportion of the flow.

While it was just possible fish could still go upstream via the 

normal route over the fish pass, the strongly-flowing bypass 

leat was now more attractive but with the hydropower 

unit preventing access. However, the worse problem was 

for any fish going downstream, drawn into the unscreened 

turbine and facing certain death. Surely there are robust 

regulations and laws to prevent weir owners from doing 

this? Every pass we constructed on the Arrow was 

scrutinised and approved by the County planners and 

Environment Agency. The upshot of several years of pressure 

and wrangling is that the weir owner was finally instructed 

to take down his modifications and return the main flow to 

the river and away from the leat. However, there is still no 

screen across the leat.

There has been better news with the quarries: a recent visit 

resulted in a conducted tour of works that Tarmac have put 

in place to reduce the amount of finings entering the nearby 

streams. To their credit, they have risen to the challenge 

with a comprehensive scheme at all three sites. It is a few 

months away from being commissioned but the future of 

the Arrow downstream of Kington at least looks a lot better 

in 2017. However, as we write, it is still worryingly uncertain 

how salmon, trout, eels and lamprey will fare on their 

downward journey through Kington. 
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Please Support Our Work
We hope that everyone with an interest in 
the welfare of the two rivers would want 
to help support an organisation that is 
restoring and safeguarding them. Opposite 
are ten reasons that, we hope, will convince 
you to continue to support us or to become 
a new donor to the Foundation.
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MULTIPLE BENEFICIARIES

Although fish are the primary focus, they aren’t the sole 

beneficiaries of WUF’s work. A huge range of flora and fauna 

prosper in and around clean and healthy rivers including 

birds, mammals, insects, amphibians and plants.

MORE FISH, BETTER FISHING

But if you’re an angler, it’s quite simple: healthier rivers 

mean more fish to catch. 

MAKE A DIFFERENCE

WUF have a successful history of turning donations into 

much larger projects. Whatever you give will have much 

more impact than just its face value (we have managed to 

make donations increase by over tenfold this way). It will 

make a difference. 

BECOME PART OF A SUCCESS STORY 

WUF also have a pedigree of delivering objectives. Although 

there is still more to be done, the Wye and Usk are generally 

believed to be bucking the national trend of rivers in 

decline. 

CONFIDENCE 

WUF has dedicated, enthusiastic staff who are determined 

to return the Wye and Usk to their former glories. In 

addition, our Board of Trustees take a personal interest in 

the day-to-day activities of the charity. You can be confident 

that your donation is going solely towards achieving the 

Foundation’s charitable objectives.

INNOVATION 

WUF have pioneered river restoration techniques that 

have been used by other rivers trusts and conservation 

bodies. These include solving the problem of acidity and 

cost effective solutions for fish passage. We will continue to 

develop these methods for the benefit of all UK rivers.

SUSTAINABLE RESTORATION

Every part of the Foundation’s work is designed to have 

long-lasting and sustainable benefits. We know that river 

restoration takes time – there are few, if any “quick fixes.”  

THREATS

The flora and fauna of the Wye and Usk face an increasing 

number and variety of threats. The Foundation has the 

experience, expertise and motivation to face up to and 

tackle these.

WHO ELSE WILL PROTECT THE RIVERS? 

Government funding for fisheries is diminishing in both 

England and Wales with increasing pressure on the 

resources of statutory bodies. For anglers, it is not enough 

these days just to say “I pay my fishing licence….” 

OUR DUTY TO FUTURE GENERATIONS

We hope that you have at some point enjoyed the benefits 

of a healthy river, or know somebody who has. We have a 

duty to pass this on to future generations. Help us to secure 

the future health of the rivers for them.



River restoration is only made possible because we 

receive donations from those generous enough and 

interested in the rivers’ wellbeing. We use this as 

“core funding” against which we draw down significant 

external funds. With public funding for fisheries being 

reduced on both sides of the border, more than ever we 

need to ensure that we are in a position to access whatever 

is available and continue the drive to improve our rivers. We 

know that it is crucial for the future to be independent and 

no longer to rely on the vagaries of government support.

THE ENDOWMENT FUND

The Trustees of the Wye & Usk Foundation have started 

an Endowment Fund to support the works and charitable 

objectives of the Foundation and are appealing to everyone 

with an interest in the rivers to contribute towards it as well. 

The income from the Endowment Fund will ultimately 

guarantee a reliable level of core finance that will allow us 

to raise the money needed to support restoration projects. 

It will give us a degree of certainty in our planning that 

enables us to concentrate on “the day job” – increasing the 

number of fish into the rivers – rather than spending time 

fundraising and filling in time-consuming funding forms. 

The fund is being professionally managed (with Trustee 

oversight) and the capital will be strictly reserved, save in 

exceptional circumstances determined by the Foundation’s 

Trustees.

By helping us achieve a level of financial stability that 

ensures the good health of the two rivers, your donation to 

the Endowment Fund really will make a difference to the 

future of the Wye and Usk. 

REGULAR GIVING

While the Endowment Fund is there to give the Foundation 

the longer term stability, we need to continue river 

restoration and protection work in the future and donations 

are urgently needed to support to our current projects and 

activities.   

A regular standing order donation is a simple, quick and 

effective way to support our work. You can specify which 

river catchment your donation is to be spent on or allow us 

to use it for any part of our work. 

One-off donations can be made or regular standing orders 

set up by using our donation and Endowment Fund forms. 

Alternatively, you can use the “Get Involved” section of the 

WUF website - www.wyeuskfoundation.org

The Endowment Fund & Regular Giving
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WHY LEAVE A GIFT TO WUF? 

The Wye & Usk Foundation is dependent on the generosity 

of our supporters and we constantly strive to secure the 

levels of core funding needed to draw down larger funds 

which we use to improve and maintain fisheries. 

History teaches us that the Wye and Usk will continue to 

face a wide range of new challenges and threats in the 

future. Leaving a gift in your Will to the Foundation is a very 

good way to help us to continue restoring and protecting 

these two precious rivers. Any gift will enable us to ensure 

that future generations can enjoy the benefits of clean, 

healthy rivers too. 

THE THREE TYPES OF LEGACY 

Legacies can either be a percentage of your estate, after all 

other payments are made (residuary), a sum fixed by you 

(pecuniary) or an item or property (specific legacy). All gifts 

to charities in your Will are exempt from Inheritance Tax. 

Ideally we would like to thank someone who has left a gift 

in their Will and of course we can only do this if we are 

advised when the Will is made. We also appreciate that 

giving in a Will is a personal matter and can be a delicate 

issue, so understand fully if you wish to remain anonymous. 

Any information you do give us, of course, will be treated 

with the utmost confidentiality. 

Thank you.

Leaving a Legacy
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