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Executive Summary  
 
 
 
 

 

 
 
 
 

Current state of the Teme SSSI 

The Afon Tefeidiad / River Teme rises in Wales above Felindre and flows through Knighton, Ludlow 
and Tenbury Wells before joining the River Severn at Worcester.  The River Teme/Afon Tefeidiad is 
one of the best sandstone and mudstone rivers in Britain, supporting a diverse range of plants, fish, 
insects and mammals. In recognition of its ecological value, the river has been designated as a 
nationally important Site of Special Scientific Interest (SSSI).  Species of interest found in the River 
Teme SSSI include salmon, twaite shad, otter, native crayfish, lampreys, bullhead and pearl mussels 

The River Teme SSSI 

The SSSI is influenced by several factors including physical, hydrological and chemical.  Several units 
within the SSSI remain classified at ‘unfavourable no change’ mainly due to physical system 
modification. These alterations prevent the river from functioning naturally, reducing its ecological health 
and stopping the SSSI from reaching its potential. 
 

Typical section of the Lower Teme 

Our aims for the River Teme SSSI 

 To return the river to a more natural condition 
and ecological health by restoring the rivers 
more natural form and function over the next 
50 years.  

 To work with local stakeholders to develop a 
robust river restoration plan which sets out a 
means to which the recovery of the SSSI can 
be achieved in the long term.   

 To develop a detailed scientific understanding 
about the river and the options that can 
restore it to favourable condition.  

 

Natural England and the Countryside Council for Wales(CCW) have responsibility, on behalf of 
government, to oversee the management of all SSSIs that leads to their favourable condition. 
Natural England and CCW work with SSSI landowners and other stakeholders to improve the 
condition of unfavourable SSSIs, including the River Teme SSSI.  Natural England is working 
with CCW, the Environment Agency and the Severn Rivers Trust to develop a river restoration 
plan for the River Teme. Its delivery will be over a long time period working with landowners 
and river managers. 
 

Restoring the Afon Tefeidiad / River Teme Site of Special Scientific Interest 
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How can we deliver restoration? 

 Continue positive management of reaches already in good ecological health  

 Support and allow the river to recover where natural processes are already working well  

 Assist the natural recovery by changing management or by undertaking river restoration works to 
improve natural channel shape, river processes and ecological habitat  

 Remove or minimise the effect of manmade features where they damage the function of the river, 
whilst recognising the need to protect people and property  

 Eradicate non-native invasive riverside plants and undertake a programme of removing them 
whenever they re-occur 

 Working in partnership with river owners and managers 

Active erosion along the Teme 

We hope to achieve the following for 
the River Teme SSSI 

 

 A dynamic and diverse river bed which is 
suitable for fish and invertebrates. 

 Variable channel features with a variety of 
river depths and flow speeds. 

 Varied bankside plant structure, including 
areas of shading and occasional open 
stretches of floodplain meadow. 

 Diverse plant, invertebrate and breeding 
bird communities that are able to use the 
river corridor with minimal disturbance. 

 Lowered levels of river engineering allowing 
natural movement of the channel within a 
riparian corridor. 

 Increased connection with the floodplain 
where wet grassland and meadows, fen, 
carr and wooded areas may develop. 

 Enhance and protect the landscape 
character’s natural beauty, diversity and 
setting of the river and its floodplain 

 Over time, the restoration will help the river 
become more resilient to future extremes of 
flow. 

 

Achieving the future vision of the River Teme SSSI  

In order to achieve our vision there is a need to understand in more detail the morphology and ecology 
of the river and its floodplain and the processes controlling sediment and gravel redistribution along the 
system.  

We have produced a River Restoration Plan. This plan lays out a number of restoration options for the 
river. These options will be refined further through a process of public engagement; we welcome the 
input of local stakeholders to help inform the plan. 

Site action in the river restoration plan will be phased over short, medium and long term timescales, up 
to 50 years, working with local river owners and managers. We will have more detailed discussions 
about the site specific actions with relevant stakeholders in the future. Further detailed work and 
feasibility of site specific actions may also be necessary to implement individual actions of the river 
restoration plan. 
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1 Introduction 

1.1 Background to the River Teme (Afon Tefeidiad) SSSI 

The River Teme (Afon Tefeidiad) drains a catchment area of 160,000 hectares rising in the 
Kerry Hills in the west of the predominantly rural catchment and flows through the towns of 
Knighton and Ludlow before joining the River Severn at Worcester. 

A 139.1km length of the River Teme (including a small part of the River Clun) was designated 
as a Site of Special Scientific Interest (SSSI) in 1996.  

Figure 1- Overview of the River Teme SSSI 

 

Natural England’s long term vision for the River Teme SSSI is to return it to a more natural 
condition by restoring the natural form and function of the river and floodplain over the next 50 
years. 

Several organisations including Natural England, the Environment Agency, the Countryside 
Council for Wales, the Severn Rivers Trust and the Shropshire Hills Area of Outstanding 
Natural Beauty (AONB) have been working together to improve conditions within the River 
Teme catchment.  The Severn Rivers trust is currently coordinating the Teme Catchment 
Partnership Group. The partnership is developing a wider catchment management plan to 
address a range of issues affecting the river, including actions to improve water quality and 
tackle invasive species. The River Teme SSSI restoration plan will feed into the wider 
catchment plan. The Shropshire Hills AONB have also undertaken the Clun catchment 
management plan and Natural England have published the River Clun Restoration Plan. 
These set out how the river (which is an important tributary of the Teme) will be cared for in 
the future. 

Several units within the Teme SSSI remain classified at "unfavourable no change" condition, 
due to physical habitat modification and water quality issues. These alterations prevent the 
river from functioning naturally, reducing its ecological health and stopping the SSSI from 
reaching its potential. 
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Table 1 Five SSSI river units along the River Teme (unit 6 relates to the Clun tributary and unit 7 
relates to the Welsh part of the Teme which lie upstream of Felindre). 

Unit 
 

Condition 
 

Reason for adverse condition Remedies in place (maintain) Remedies 
required 

 

1 Unfavoura
ble no 
change 

Inappropriate weirs, dams and 
other structures, overgrazing 

(note - this refers to land 
management practices, which 

may be localised and can 
fluctuate seasonally), water 

pollution 

Entry Level Stewardship, 
Discharge /Pollution Prevention 
Control consent-revoke/amend, 
Catchment Sensitive Farming 

Delivery, investigation 

River 
restoration  

2 Unfavoura
ble no 
change 

Inappropriate weirs, dams and 
other structures, overgrazing 

(note - this refers to land 
management practices, which 

may be localised and can 
fluctuate seasonally), water 

pollution 

Entry Level Stewardship,  
National DWPA strategy, 

Diffuse Water Pollution Plan, 
Catchment Sensitive Farming 
Delivery, Discharge /Pollution 
Prevention Control consent-
revoke/amend, investigation 

River 
restoration 

3 Unfavoura
ble no 
change 

Inappropriate weirs, dams and 
other structures, overgrazing 

(note - this refers to land 
management practices, which 

may be localised and can 
fluctuate seasonally), water 

pollution, siltation 

RLR registration, Higher and 
Entry Level Environmental 

stewardship, National DWPA 
strategy, Diffuse Water Pollution 

Plan, Catchment Sensitive 
Farming Delivery, Discharge 
/Pollution Prevention Control 

consent-revoke/amend, 
investigation 

River 
restoration 

4 Unfavoura
ble no 
change 

Inappropriate weirs, dams and 
other structures, invasive 
species, water pollution 

Entry Level Stewardship, 
Diffuse Water Pollution Plan, 

Discharge /Pollution Prevention 
Control consent-revoke/amend, 
Catchment Sensitive Farming 

Delivery, investigation. 

River 
restoration 

5 Unfavoura
ble no 
change 

Inappropriate weed control, 
inappropriate weirs, dams and 
other structures, overgrazing 

(note - this refers to land 
management practices, which 

may be localised and can 
fluctuate seasonally), water 

pollution, siltation 

RLR registration, Higher and 
Entry Level Environmental 
stewardship, Diffuse Water 
Pollution Plan, Catchment 

Sensitive Farming Delivery, 
Discharge /Pollution Prevention 
Control consent-revoke/amend, 

investigation 

River 
restoration 

6 
Clun 

Unfavoura
ble no 
change 

Inappropriate weirs, dams and 
other structures, invasive 

species, siltation, water pollution 

Diffuse Water Pollution Plan,  
Discharge /Pollution Prevention 
Control consent-revoke/amend, 
Catchment Sensitive Farming 
Delivery, investigation, Special 

project, Implement AMP 
scheme 

River 
restoration, 

invasive 
species 
control 

programme, 
Special 
project, 

investigation 

7 
Welsh 

unit  

Not 
assessed 

N/A N/A N/A 

 

The river is influenced by several factors both physical, hydrological and chemical.  
Several units within the SSSI remain classified at ‘unfavorable no change’ mainly due 
to physical system modification including:  

 Weirs  Deflectors 

 Mills  Revetment 

 Hydropower  Embankments  

 Bridges  Invasive species and disease 

Several system pressures have been identified, including: 

 Bank instability   Poor floodplain farming practices in 
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places 

 Over-deepening  Over grazing encouraging erosion 

 Poor connectivity / linkages with 
floodplain 

 

1.2 Rationale behind the restoration of SSSI Rivers 

1.2.1 National Guidelines for River Restoration Plans: 

Natural England is responsible for notifying SSSIs, ensuring they are managed appropriately and 
assessing and monitoring their condition. The national guidelines for the physical restoration of rivers 
that are SSSIs (Natural England, 2010) identified the need to generate whole river restoration plans 
consistent with retaining or moving SSSI sites towards favourable condition. In principle, the plans 
should advocate whole-river restoration as opposed to ad-hoc, small-scale schemes that are likely to 
only achieve localised enhancements or assist in small-scale natural recovery processes.  

The restoration plan should also consider the potential existing and future impacts from upstream areas 
and impacts on downstream reaches. It should enable restoration to encourage assisted natural 
recovery, reducing cost and degree of intervention whilst enabling recovery of the habitat to support the 
characteristic flora and fauna of the river. 

1.2.2 Long term vision for the River Teme SSSI: 

The restoration vision is to return it to a more natural condition by restoring the natural form and function 
of the river and floodplain over the next 50 years. To achieve this ecological vision a river restoration 
plan has been developed which outlines the ecological vision for the naturalisation of the SSSI.  The 
river restoration plan is based on a detailed scientific understanding of the river and floodplain and sets 
out a means to which the recovery of the SSSI can be achieved in the long term, providing options that 
can restore it to its favourable condition status. The river restoration plan builds on an understanding of 
the morphology and ecology of the river and its floodplain and the relationship of this form with the 
processes controlling sediment and gravel redistribution along the system. The plan also takes into 
consideration existing constraints and land uses along the river when considering site based actions and 
implementation. 

1.3  Aim and Objectives of the Teme Restoration Plan 

The aim of this project is to appraise the geomorphological condition of the River Teme, 
identifying what the condition of the river is in relation to ‘natural’ benchmarks, and from this to 
identify the river restoration, rehabilitation and conservation / enhancement actions that could 
be put in place to restore the SSSI/SAC and bring it into favourable or favourable (recovering) 
condition.  This includes the following specific objectives: 

1. Determine the impacts of physical modifications on the geomorphology and ecology of 
the river 

2. Provide an outline restoration plan for the river on a reach by reach basis 

3. Identify potential delivery mechanisms to help achieve this 

The focus of restoration project is on ensuring the condition of habitats rather than the 
preservation of species directly, with the principle being that habitats that are characteristic, 
natural and unconstrained are more likely to support the characteristic flora and fauna.  

Although this project is primarily aimed at in-river and riparian characteristics, it is also 
recognised that the land management adjacent to river channels such as these has the 
potential to affect the quality of the in-river habitat and as such has been given due 
consideration throughout this project.   

It is also important to note that the term “River Restoration” does not mean returning the rivers 
to their natural historic course through the valley.  The objective is to restore the rivers to a 
condition such that they can support the biodiversity that is characteristic of their river type, 
and thereby achieve favourable condition and good ecological status or potential.  By 
addressing the geomorphology, the physical form and functioning of the river, the in-channel 
features for the river are able to adapt to achieve this more naturally over time. 
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Figure 2: Character of the River Teme SSSI 

 

. 
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1.4 Study Approach 

The development of the river restoration plan for the River Teme SSSI involved a series of 
linked tasks, each of which is shown in figure 3 and described briefly below.  

Figure 3 Project flow diagram for the development of a restoration plan for the River Teme SSSI. 

 

The development of the river restoration plan for the River Teme SSSI involved several linked 
tasks. Historic research into the watercourse has been reviewed to provide a baseline 
understanding of the character and functioning of the river and to document historic influences 
on the system. A fluvial and ecological audit has been conducted looking at the 
geomorphological and ecological nature and dynamics of the river.  The survey included the 
channel bed, banks, bar features and floodplain of the river.  This provides an understanding 
of wider system influences and ensures that proposed naturalisation options do not adversely 
impact on the wider river, potentially compromising Water Framework Directive (WFD) 
objectives.   

The strongest links between the dynamics of the river and floodplain and the habitat mosaic 
are found at the morphologic unit level and the SSSI displays a wide variety of morphologic 
units extending beyond the river bank.  Naturalisation must consider the process - form - 
ecology interlinkages across all of the river and floodplain units present, rather than 
concentrating on the bankside / riparian zone. In this way wider improvements can be 
suggested to the river and floodplain morphology consequently improving overall habitat 
functioning.  

The ecological survey identified the flora and fauna present along the river noting functional 
relationships between the biota and the morphology. Pristine sites were identified allowing an 
ideal vision of the SSSI ecology under unconstrained geomorphological development 
conditions to be generated.  
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1.5 The Vision for the Restoration of the River Teme 

The River Teme Restoration Plan sets out to improve the condition of the river by taking a 
catchment-scale approach to tackling the factors which contribute to the current unfavourable 
status of the river.  

The plan sets out a long-term, aspirational approach to restoring the natural processes 
necessary to support the whole-river ecosystem of the Teme SSSI/SAC rivers.  This ‘process-
based’ approach will aim to restore natural geomorphic processes and reinstate the natural 
form and function of the river environment. It is a sustainable approach which allows the river 
to adapt to future changes so that the benefits of restoration can be maintained with minimal 
intervention over the long term. 

The strategy reflects the range of river types in the catchment, how these have been modified, 
current land uses and the actions needed to achieve 'favourable condition' of the SSSI.  
Actions will be designed to assist the natural recovery of the watercourses.  Actions will seek 
to reduce man made pressures on the river system. They will include removing modifications 
that are no longer needed and, where appropriate and acceptable, changing in-channel 
management, improving riparian land management and potentially channel or floodplain 
restoration. 

 

The rivers directly influence the economic and social well-being of the area and actions to 
deliver the strategy will take this into account in looking to achieve restoration outcomes.  
Successful implementation will involve reaching consensus and working with landowners and 
local communities to develop and implement improvement actions.  

The benefits of implementing the River Teme Restoration Plan include:  

 Improvement of the physical and ecological condition of the SSSI and eventual 
achievement of favourable condition status. 

 Channel activity, morphological diversity and flow regimes which are characteristic of 
the river types in the catchment and to function as a connected river system. 

 A complex mosaic of different habitat types.  

 A greater degree of natural channel movement with a reduction in excessive erosion 
and deposition of sediment. 

 Wider understanding and acceptance of how the active river and floodplain system 
responds more naturally to local and wider catchment processes and events. 

 A longer term view of river management which helps landowners plan ahead. 

 Opportunities for wider benefits such as reduction in flood risk and soil loss/erosion. 

 Provision of supporting evidence for future funding. 

 Improved resilience to future changes in the catchment caused by factors such as 
land use policies and climate change.  

 Joint delivery of outcomes required by the Water Framework Directive 
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Table 1-1 The vision for the River Teme SSSI  

River Type Example river type Vision 

Cobble Step 
Pool 

 

Channel able to meander & move laterally in its corridor. 
Channel connected to the floodplain. 

Minimal incision. Increased stability of banks. 
Riffle, run, cobble step pool structure. Bed composed of gravels and cobbles. 

Sensitive flood management & riparian land use 
Natural patterns of sediment loading, e.g. from tributaries.           

Wandering 

 

Room for the river- river able to move freely, or freely within a defined “erodible corridor” where constraints exist”. 
Channel connected to the floodplain. 

Bed of medium/coarse gravel & cobbles. Impacts of former gravel extraction have been mitigated. 
Natural processes g  temporary bars,  from flood regime 
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River Type Example river type Vision 

Active Single 
Thread 

 

Channel able to meander & move laterally in its corridor. 
Channel connected to the floodplain. 

Minimal incision. Increased stability of sand/gravel banks. 
Riffle, run, pool structure. Bed composed of fine gravel / sand. 

Sensitive flood management & riparian land use 
Natural patterns of sediment loading, e.g. from tributaries.            

Bedrock 
Influenced 

Single Thread 

 

Channel able to meander & move laterally in its corridor. 
Channel connected to the floodplain where it is not confined by bedrock. 

Minimal incision. Increased stability of banks. 
Riffle, run, cobble step pool structure. Bed composed of gravels and cobbles. 

Sensitive flood management & riparian land use 

Inactive Single 
thread 

 

Channel able to meander & move laterally in its corridor. 
Channel more connected to the floodplain. 

Minimal incision. Increased stability of sand/gravel banks. 
Riffle, run, pool structure. Bed composed of fine gravel / sand. 

Sensitive flood management & riparian land use 
Natural patterns of sediment loading, e.g. from tributaries.            
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2 Assessment of the Existing Character of the 
Teme SSSI 

The River Teme rises above Felindre (Kerry Hill) in Wales as a series of small, steep, confined 
tributary channels.  The Nant Rhuddwr joins the River Teme in the upper catchment at Crug-y-
byddar (Figure 4).  

The River Teme supports important populations of otter, Atlantic salmon, bullhead, grayling, 
twaite shad, brook lamprey, sea lamprey, and white-clawed crayfish. The lower reaches of the 
River Clun, which is a tributary to the Teme are of European importance for the populations of 
freshwater pearl mussel.   

Figure 4 The catchment of the Upper Teme, Wales. 

 

2.1 Landuse 

The dominant land use is agriculture, with grassland comprising 59% of the farmed area within 
the catchment and cereals 20%.  Sheep farming has the biggest livestock numbers but these 
have fallen between 2000 and 2009.  Farming practices generate a significant fine sediment 
load where the floodplain widens downstream of Felindre.  Grazing up to the river bank and 
poaching is common and arable fields may be ploughed up and down slopes meaning run-off 
and fine sediment delivery to the river is optimised.   

2.2 Flood risk policy 

The Environment Agency River Severn Catchment Flood Management Plan (CFMP) 
(http://www.environment-agency.gov.uk/research/planning/114350.asp) defines the Teme 
catchment (sub area 8) as an area of moderate flood risk. The CFMP states that man-made 
trends in land management and land use have increased flood risk over time in the area. The 
preferred policy option is: 

“Policy Option 3 – Areas of low to moderate flood risk where we are generally 
managing existing flood risk effectively. 

This policy will tend to be applied where the risks are currently appropriately managed and 
where the risk of flooding is not expected to increase significantly in the future. However, we 

Knighton 
Ludlow 

Powick 
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keep our approach under review, looking for improvements and responding to new challenges 
or information as they emerge. We may review our approach to managing flood defences and 
other flood risk management actions, to ensure that we are managing efficiently and taking the 
best approach to managing flood risk in the longer term.” 

 

The key messages are: 

 The EA plan to reduce dependence on raised flood defences, as this is unsustainable 
in the long term, by taking opportunities to restore sustainable natural storage of 
floodwater on undeveloped floodplains. 

 Surface water flooding is a growing problem. Local authorities are mainly responsible 
for managing this, but it often has to be integrated with other organisations’ assets, for 
example their sewers or rivers. 

 Flooding cannot be entirely eliminated and so residents, owners, and businesses 
need to manage some risks themselves. 

 For example, registering for the Floodline Warnings Direct (FWD) service and flood 
warden schemes; being aware of emergency plans; and adapting vulnerable 
buildings. 

 Development/redevelopment must be managed to minimise flood risks. Methods must 
be sustainable over the long-term. For example, making more space for rivers through 
urban areas via ‘blue corridors’ (i.e. Restoring access for floodwater onto key strips of 
floodplain. 

 This requires redevelopment to be limited to flood-compatible land-uses e.g. 
parkland). 

 Some designated ‘aquatic conservation’ sites are in unfavourable condition (for 
example Teme SSSI, and Clun SAC). Activities that affect these sites must be 
changed to improve their condition. 

 

The proposed actions to implement the preferred policy are:  

 Encourage rural and urban best practices in land-use and in land-management to 
restore more sustainable natural floodplains and to reduce run-off. 

 Ensure that the run-off from all proposed development is minimised. 

 For example, SuDS must be encouraged and targeted within planning approvals. 
Encourage the retro-fitting of SuDS where surface water flooding is already a 
problem.  

  Raise awareness of flooding among the public and key partners, especially major 
operators of infrastructure, allowing them to be better prepared. Encourage them all to 
increase the resilience and resistance of vulnerable buildings, infrastructure and 
businesses. 

 Maintain flood warning systems and explore opportunities to improve their 
effectiveness and coverage. 

 Ensure floodplains are not inappropriately developed. Follow the ‘sequential 
approach’ of PPS 25, and consider land swapping opportunities. 

 Encourage compatibility between urban open spaces and their ability to make space 
for rivers to expand as flood flows occur. One example of a flood compatible use is 
playing fields. Appraise strategies to create ‘blue corridors’ by 
developing/redeveloping to link these flood-compatible spaces. 

 Develop better understanding of flooding from surface water, from drainage systems, 
and from ‘non-main’ watercourses. Produce a strategy for operation and investment, 
integrating these with main rivers. Local authorities to develop Surface Water 
Management Plans for in and around Rugby. 
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 Support ecological improvements. Examples of this include Severn & Avon Wetlands 
Project; Natural England’s three fluvial SSSIs (includes the Teme); Cotswold AONB. 

 Maintain flood warning systems and look for opportunities to improve their 
effectiveness and coverage. 

 

The River Teme Restoration Strategy actions identify potential opportunities to improve the 
condition on the Teme SSSi and contribute to flood risk management actions set out in the 
CFMP. 

2.3 Historic Evidence 

Historic map evidence and legacy indicators identified during the geomorphological and 
ecological audit suggests that the River Teme has been exploited for power generation 
purposes for the last 300-400 years.  Historic mills are frequent but often their associated weir 
structures have been removed or have failed, however it is clear that these once had an 
important control on the continuity of the system and influenced the natural sediment regime.  
Channel indicators suggest that the bed incision downstream of Ludlow is a response to a 
significant change in channel process.  This could be attributed to channel reaction associated 
with the weirs listed above that have been removed in the past.  In combination, these could 
have created impounded conditions for a significant length of the River Teme downstream of 
Ludlow.   

2.4 Assessment of the existing conditions along the Teme following the 
Audit 

A detailed geomorphic and ecological audit of the River Teme has been carried out to assess 
the existing state of the river and to identify future options for the restoration of the river.  A 
distinct switch in character is notable between the upper reaches of the Teme (headwaters), 
the middle reaches of the Teme (upstream of Downton Gorge) and the lower reaches 
(downstream of Ludlow) in terms of the rivers connectivity with its floodplain. 
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2.4.1 Upper Reaches of the Teme 

 

The upper catchment has point sources of mixed sediments through valley slips and local bank sources, but can generally be described as stable 
with significant lengths of bedrock sections, which limits the growth of in-channel aquatic macrophytes, and confined valley conditions. The confined 

valley sides in places form cliffs above the stream with interesting flora on the near inaccessible ledges. Downstream movement of stored coarse 
sediment in tributary channels and the main channel in the upper reaches also provides a significant sediment source for the main channel 

downstream of Felindre.  Depositional features such as lateral and point bars are generally composed of a mixed gravel / cobble fraction in the upper 
reaches, with the extent of vegetation establishment generally relating to the age of the deposit and frequency of re-working. The majority of gravel 
and cobble deposits are unvegetated however, they occasionally contain a mix of wetland and ruderal species, including Hemlock Water-dropwort 

Oenanthe crocata, Water-pepper Persicaria hydropiper, Broad-leaved Dock Rumex obtusifolius, Creeping Bent Agrostis stolonifera. 

2.4.2 Middle Reaches of the Teme 

 

Downstream of Felindre the floodplain widens and gradient reduces and active wandering / meandering channel types become commonplace with 
areas of increased, recent lateral migration, a moderately well connected floodplain and a good in-channel hydromorphic diversity.  Consequently, 

aquatic macrophytes become more frequent within the channel, with stands of River Water-crowfoot Ranunculus fluitans and Stream Water-crowfoot 
R. pencillatus spp. pseudofluitans present. Aquatic mosses on rocks also become frequent, primarily Fontinalis antipyretica and Hygroamblystegium 
fluviatile along with some Hygramblystegium tenax. Along the river margins, predominantly in the straighter, deeper sections, where flow was slacker, 
a greater diversity of aquatic and wetland species was noted, including Water-starwort Callitriche platycarpa, Floating Sweet-grass Glyceria fluitans, 

Creeping Bent, Water-pepper, Water Forget-me-not Myosotis scorpiodies and Branched Bur-reed Sparganium erectum. 
Plane bed - riffle - pool sequencing is common throughout providing a clean, mobile gravel bed in many locations.  Palaeo channels are common in 

the floodplain through this section, indicating significant past lateral migration.  Some of these features are still moderately well connected to the 
watercourse, , and provide notable features of ecological interest and variation in the floodplain, which frequently consists of often rank, improved and 

semi-improved grazed pasture. These floodplain features are often comparatively species-rich, with a distinctly different floristic composition to the 
main fast-flowing river channel itself. Species recorded within them include Curled Pondweed Potamogeton crispus, Common Water-crowfoot 

Ranunculus aquatilis, Common Spike-rush Eleocharis palustris, Branched Bur-reed and the non-native, invasive Nuttall's Waterweed Elodea nuttallii. 
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2.4.3 Lower Reaches of the Teme 

 

Downstream of Ludlow the Teme becomes dramatically incised with steep vertical banks, generally monotonous flow types and a reduced set of 
hydromorphic features, a severely disconnected floodplain and reduced lateral activity.  In some locations this incision has dropped water levels 6-7m 

below bank levels.  In general, these high banks were wooded, with tree cover extending down the bank to the water level in many places. Alder 
Alnus glutinosa, Ash Fraxinus excelsior and willows Salix sp., were frequent, with Hazel Corylus avellena in the understorey. In many places, Alder 

dominated riparian woodland lined the riverbanks. This woodland provided a source of coarse woody debris features within the channel.   
This channel response is clearly supported in various tributaries which have also responded to the incision in the main channel by incising several 

metres.  There is also evidence at various structures where pier repairs have been undertaken in response to channel bed incision.  The incision has 
clearly occurred over a relatively short timescale and is most likely related to in-channel structure removal (weirs and sluices) in the past.  There are 

limited signs of channel bed recovery throughout this reach.  Aquatic vegetation within the channel in this incised lower reach is generally limited, with 
marginal vegetation only occasionally present in the slower flowing areas. 

As the river approaches Worcester, there are extensive areas of floodplain, however, in most cases these have been converted to arable production. 
There are occasional extant riparian features, including a number of ox-bow lakes which are generally species-poor with Himalayan Balsam 

Impatiens glandulifera damaging much of the ecological interest. However, some of them still retain some habitats of interest. 
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2.5 Reach Types identified along the River Teme 

Six principal river types have been identified (following the geomorphological and ecological audit) along the River Teme SSSI; cobble step-pool (reach code A), inactive 
single thread (reach code B1), active single thread meandering (reach code B2), wandering (reach code B3), bedrock influenced single thread (reach code C) and 
Anastomosed (reach code D). 

The distribution of each channel type is strongly linked with channel gradient with local slope changes influencing sediment transport processes and leading to altered 
channel morphology.  

2.5.1 Cobble step-pool (reach code A). 

 

The channel is generally steep and is characterised by a coarse sediment bed of cobbles and boulders. The channel is quite confined 
and displays occasional stable islands, boulder and cobble steps and rapids and intervening pool areas. Lateral movement is 
restricted due to the size of the bed material and the frequent presence of bedrock. Channel scouring is also very limited due to the 
armoured nature of the bed. 

 

2.5.2 Inactive single thread (reach code B1). 

 

The channel gradient is generally low and is characterised by long deep pools dominated by fines.  The channel is often disconnected 
from the floodplain and displays signs of over-deepening. Some slow lateral movement will occur as the channel adjusts. This channel 
type has been subject to severe historic modification. 
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2.5.3 Active single thread meandering (reach code B2) 

 

This river type has a low to moderate gradient and is characterised by a gravelly bed. The channel is set in a wider valley but is often 
over-deep due to fluvial incision linked partly to the confinement of flood flows between adjacent flood banks and possibly gravel 
removal. The river displays stable riffle pool sequences with occasional plane bed reaches, point bars and lateral bars. Lateral 
movement is locally restricted due to the presence of bank protection. Channel scouring is also localised and often linked to previous 
engineering works. 

 

2.5.4 Wandering (reach code B3) 

 

Wandering reaches are characterised by a moderately steep gradient, extensive gravelly deposits and active lateral movement. The 
channel is set in a wider valley but is often inset due to gravel removal and fluvial incision. The river is characterised by large gravel 
bars (point, mid and lateral) with occasional plane bed reaches and deeper pools. Lateral movement is strong but localised and is 
intrinsically linked to bar deposition.  

 

2.5.5 Bedrock influenced single thread (reach code C) 

 

Bedrock reaches on the river are characterised by a very steep gradient and the channel is very efficient at transporting delivered 
sediment. As a result the bed displays very little in the way of sedimentary deposits and bedrock is exposed extensively across the 
bed and along the banks. The channel is set in a generally confined, narrow valley. Lateral movement is extremely limited due to 
bedrock influence and woody vegetation. Similarly channel incision is not significant over historic timescales. 
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2.5.6 Anastomosed (reach code D) 

 

There are some fragmented sections of a lowland anastomosed river type and are characterised by multi-thread, narrow channels.  
The channels are separated by generally stable / vegetated islands that have colonised as a result of the depositional patterns within 
the anastomosed network.  Different channels are wetted at different flow levels as part of the development of this system. 
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2.6 Key Pressures identified on the River Teme SSSI  

Pressure Consequence Example 

Bed Erosion 
Long reaches of river 
are presently severely 

disconnected from 
floodplain areas as a 
result of the effects of 
bed lowering due to 

historic channel 
management 

The river channel is disconnected from the 
floodplain.  

High flows are concentrated within the channel 
which has accelerated erosion. 

Increased input of fine sediment into the channel 
which leads to increased in channel siltation. 
A more uniform channel reduces the habitats 
within the river (i.e. less refuges for shelter). 

Limited bankside vegetation due to erosion (due to 
bank instability) and as a result a decline in 

habitat. 

 
Bank Instability 

Bank instability as a 
result of bed incision, 

poaching from livestock 
and poor farming 

practices in places 

Livestock have utilised the collapsed banks to gain 
access to the river in a number of locations leading 

to enhanced erosion of the banks (poaching). 
Arable farming up to the channel edge has limited 
riparian vegetation cover and exacerbated bank 

erosion. 
Increased input of fine sediment into the channel 

which leads to increased in channel siltation. 
A more uniform channel reduces the habitats 
within the river (i.e. less refuges for shelter). 

Limited bankside vegetation due to erosion and as 
a result a decline in habitat. 

 
Flood Embankments 

Flood banks have 
caused channel incision 

by confining higher 
energy in channels 

flows.   

The bed of the river is now disconnected (due to 
incision) from the floodplain along many reaches.  
As this erosion continues the risk of embankment 

failure increases.   
If embankments are overtopped flow can become 

trapped behind. 

 
Lack of Trees and 
Woodland areas 

Several reaches have 
poor riparian vegetation 

cover 

Limits the amount of woody debris entering the 
channel which limits the cover for fish and creates 

less habitat diversity 
Banks will become more vulnerable to erosion. 
Remnant riparian woodland is non-existent and 

much of the river bank is characterised by mature 
single trees (Sycamore, Alder, Ash). 
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Pressure Consequence Example 

Floodplain Management 
Current and historic 
floodplain farming 

practices have 
significantly altered the 

natural habitats and 
vegetation on the 

floodplain, with riparian 
character seriously 

altered.  

The floodplain contains limited areas of wetland 
vegetation (e.g. rushy pasture, pools, sedge beds, 
wet grassland).  Remnant riparian woodland is low 

and much of the river bank is characterised by 
mature single trees in many areas. 

 
Invasive Species 

Including Japanese 
Knotweed, Himalayan 
Balsam, Snowberry, 
Rhododendron were 

commonly noted along 
the Teme 

Die back of invasive species during winter months 
leaves banks exposed and prone to erosion 

Quickly spread and can lead to a decline in native 
species 

 
Lack of Floodplain 

Connectivity 
Several factors 

contribute to this 
including embankments 
concentrating in channel 

flows and channel 
incision 

 

A reduction in the frequency of floodplain 
connection means that fine sediment is deposited 

within the channel and not on the floodplain.  
Excess fine sediment within the channel will 

reduce spawning habitats and also decrease the 
quality of the substrate for some taxa. Ultimately, 

excessive fine sediment is a major cause of in 
channel habitat degradation and leads to poor 

ecological condition 

 
Channel Training 

Bank revetment, which 
is a form of channel 
training, is extensive 

along the river in various 
forms ranging from 

walling to blockstone.  

Reduced channel maintenance means that areas 
of historic protection are now failing and the 

channel response in the form of lateral erosion 
must be planned for. 

 
Weirs and Barriers 

Historic weirs within the 
channel have led to 

increased bed 
degradation and 

disruption in sediment 
supply 

Weirs can significantly alter the depth of water and 
velocity of flow, leading to over deepened 

impounded reaches upstream, altering the habitat 
characteristics.  Secondly, structures affect the 
rivers ability to transport sediment downstream, 
again altering habitat characteristics.  Finally, 

structures in the channel impact upon the 
biological connectivity of the river, preventing fish 

and invertebrate passage 

 



 

 
 

2012s6306 - Restoring the River Teme SSSI - Summary Report Final.doc 14 
 

Pressure Consequence Example 

Channel Realignment 
In some areas the 

channel may have been 
straightened  

The river has responded to straightening by cutting 
down into the bed rather than by eroding laterally 

due to the presence of revetment. 

 
Climate Change 

Predicted decrease in 
summer precipitation 
and increase in winter 

baseflow. 

Summer baseflow reduction impacts are likely to include, lowered hydraulic habitat diversity, increased 
water temperatures, increased risk of summer no-flow conditions, ingress of fine sediments into the 

coarse bed leading to choking and reduce marginal habitat extent and variability 
Winter High flow increase impacts are likely to include, increased frequency of geomorphologically 

effective flows, increased gravel transport , increased bank erosion associated with channel planform 
and gravel deposition, probable remobilisation of fines stored in the channel bed, potential bed 

armouring, development of wandering channel reaches, potential loss of adjacent flood bank and 
reduction in lower energy hydraulic refugia potentially offset by creation of new areas. 
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3 Restoration Solutions: System Naturalisation 
Opportunities 

3.1 Overview 

The in-channel hydromorphic condition of the River Teme above Ludlow is generally very 
good with the channel displaying a variety of channel types. The river bed is characterised by 
an open cobble/gravel bed with some evidence of coarse sediment transport. Several areas 
are of lower quality linked to historic channel engineering and management and contemporary 
land use issues. The floodplain associated with the SSSI River is in a very poor state and is 
currently non-functional due to disconnectivity. The following section presents some 
preliminary ideas on small scale and large scale hydromorphic improvements that can be 
made along the River Teme SSSI that will address these hydromorphic pressures (identified in 
Section 2), enhance biodiversity and promote system naturalisation.  
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Figure 5: Restoration Locations (Further site specific information is contained within the main technical report) 
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3.2 Restoration Opportunities 

3.2.1 Summary of restoration actions (large and small scale) 

To restore the river channel to the condition described in the restoration visions, a series of restoration 
measures are suggested. 

All measures involve riparian and floodplain naturalisation.  No enhancement or restoration actions will be 
undertaken without consultation and agreement with the appropriate landowners and other relevant 
stakeholders. 

The following section describes the range of measures that could be implemented to enhance or restore 
the morphology of the River Teme SSSI so that the channel morphology is consistent with favourable 
condition.  
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Table 3-1 Reconnection of floodplain features 

Re-connection of floodplain features  
Description: Permanent connection of old palaeo channels to the river by excavating new channels and 

reconnecting.  New channel alignments has been developed to follow, as closely as possible, the natural 
(pre-modification) channel course as indicated by palaeo channels, topography or historical sources.  
Channel realignment carries a number of significant benefits. However, due to the scale of the work 

required there are also a number of potential constraints 

Benefit Constraints 

 Creation of high flow / overspill secondary 
channel with associated habitats. In terms of 
fisheries these will be particularly valuable for 
juvenile fish in higher flows as nursery habitat 
and refuge area. 

 Reduced energy in main channel leading to 
development of gravel features and stabilisation 
of eroding banks. Increase in prevalence of 
gravel features in main channel likely to provide 
spawning opportunities, as well as providing 
more abundant prey species habitat.  

 Opportunity to naturalise floodplain ‘island’ and 
introduce varied wetland, grassland and 
woodland habitats with consequent increase in 
diversity and abundance of invertebrate prey 
species. 

 Creation of temporal and habitat variety across 
the floodplain. 

 Improved local flood capacity. 

 Short term disruption to gravel transfer 
downstream may cause bed disruption, but 
unlikely to result in significant impacts, when 
undertaken with appropriate mitigation. 

 Minor, localised disturbance to species and 
habitats during works. 

 Some land loss in order to control livestock 

 Modified floodplain usage 

 Potential spread of non-native invasive plant 
species  

 
 

 
 
 

  

Woodland 
development 

Woody debris 
within the channel 

Creation of wetland 
and back water 
areas 

Manage grazing pressure 
(extensive grazing, or if not 
possible, fencing). 
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Table 3-2 Riparian woodland creation 

Riparian Woodland creation 
Description: Woodland development within the river corridor 

Benefit Constraints 

 Reduce loss of land through erosion: tree roots 
bind soil and help protect river banks. 

 Mitigate flooding: targeted woodland can delay 
flood flows, reducing downstream flood risk. 

 Protect water quality by buffering from 
pollutants and nutrients. 

 Moderate shade and water temperature, 
maintaining a suitable environment for fish, and 
improving rivers for fishing. 

 Provide important habitats for wildlife and 
improve biodiversity, as well as creating 
attractive landscape features. 

 Land loss and a change of floodplain usage 

 Potential impact on protected/ notable species 
during planting works 

 Potential spread of non-native invasive plant 
species 
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Table 3-3 Backwater areas and wet woodland 

Creation of Backwater areas, Wetland and Wet Woodland (anastomosed systems) 
Description: Similar to riparian vegetation improvement and woodland creation, however, where ground 

conditions suit a wet woodland vegetation community should be established to reduce excessive 
instability, whilst still allowing slower channel change 

Benefit Constraints 

 Wet woodland supports aquatic invertebrate 
and plant species. 

 The retention of woody debris in streams will 
provide preferential habitat for fish species and 
invertebrates 

 Reduce loss of land through erosion: tree roots 
bind soil and help protect river banks. 

 Mitigate flooding: targeted woodland can delay 
flood flows, reducing downstream flood risk. 

 Protect water quality by buffering from 
pollutants and nutrients. 

 Moderate shade and water temperature, 
maintaining a suitable environment for fish, and 
improving rivers for fishing. 

 Provide important habitats for wildlife and 
improve biodiversity, as well as creating 
attractive landscape features. 

 Marginal reed beds or wet woodland may not 
be effective in every situation and further 
feasibility work to determine the exact details of 
sediment interception techniques on a site 
specific basis; 

 May lead to a temporary release of sediment, 
however working methods can minimise this 
risk;   

 Will require a change in land management 
along the river channel (see riparian zone 
management); 

 Will require adequate space into which to widen 
the channel, this may be a constraint in some 
locations. 

 Potential spread of non-native invasive plant 
species 

 
Deeper woodland                               Wetland and backwater areas 
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Table 3-4 Removal and setting back of embankments 

Removal / Setting back Flood embankments 
Description: The removal of flood embankments to allow the natural inter-relationship between the river 

channel and the floodplain to be reinstated 

Benefits Constraints 

 Provides connectivity between the river channel 
and the surrounding floodplain reducing flood 
impacts downstream. 

 Limits the impact of flood flows on the river 
channel by allowing water to dissipate beyond 
the channel rather than remaining within the 
channel.  

 Allows the deposition of fine sediment onto the 
floodplain thereby reducing the likelihood of the 
deposition of fine sediment within the river 
channel.  

 Improves drainage of the floodplain by allowing 
surface water to drain freely into the river 
channel. 

 Removes the risk of catastrophic failure of the 
embankment where the river bed has aggraded 
between the embankments 

 Will increase the frequency of floodplain 
inundation which may necessitate changes 
in farming practices on the floodplain. 

 Will generate a large amount of spoil which 
will need to be disposed of in an appropriate 
manner. 

 Potential to impact on upland farming 
system. 

 Potential spread of non-native invasive plant 
species 
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Table 3-5 Development of vegetated bars 

Development of vegetated bars 
Description: Vegetating gravel bars will create a more stable environment and provide habitat within the 

channel 

Benefit Constraints 

 Increased vegetation will improve habitat 
diversity and this in turn will stabilise gravel 
deposits 

 As a consequence of the stabilised gravels 
there will be an improvement for spawning sites 
and for  invertebrates 

 Flood attenuation 

 Large woody debris generation 

 Development of vegetation offering protection 
from wash-out for smaller fish during high flow 
events 

 Establishment dependent on flood regime 

 Potential spread of non-native invasive plant 
species 
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Table 3-6 Soft bank protection 

Introduce soft bank protection for key infrastructure 
Description: In instances where critical infrastructure needs to be protected, hard measures can be 

removed and replaced with soft measures such as woodland areas 

Benefit Constraints 

 Necessary level of protection provided  Hydromorphic degradation locally and potentially 
more widely 

 Potential impact on protected/ notable species 
from construction works 

 Potential spread of non-native invasive plant 
species 

 

 
Source: http://evidence.environment-agency.gov.uk/FCERM/en/SC060065/MeasuresList/M5/M5T6.aspx?pagenum=2 
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Table 3-7 Weir removal 

Weir removal 
Description: This involves the complete weir removal.  Removal or modification high level recommendations 

are presented where necessary, taking into account constraints.   
 

In terms of weir removal and / or modification high level recommendations on type, placement of any proposed 
measure are presented where necessary based on experience and information contained within the published 

best practice
1
.  

Structures can have the following effects on rivers: 

 alterations to the geomorphology and hydraulics of the channel through water impoundment 
and altering sediment transfer 

 alterations to flow regime 

 interruption of biological connectivity, including the passage of fish and invertebrates 
 

Natural England and the Environment Agency recognise the impacts of the many artificial in‐channel structures 
on English rivers, and the need to remove as many of these structures as possible (where feasible). The need 

to do this is heightened by climate change, for which restoring natural river processes, habitats and 
connectivity are vital adaptation measures. However, it is also recognised that some artificial structures may 

have important functions or historic/cultural associations, which need to be considered carefully when planning 
and designing restoration work. 

This involves the complete removal of weirs and any associated structures within the channel.  Weir removal is 
a major undertaking as weirs have a significant impact on flow velocities, water levels, water surface gradients 
and sediment transport rates.  This is because over time, rivers tend to adjust their morphology in response to 

the changes in flow and sediment transport caused by the weir through a combination of: 
 

- Gradual raising of the river bed upstream of the weir through sediment deposition a process known 
as aggradation; this reduces the bed slope of the river channel; 

- Sediment deposition below the weir sometimes involving the formation of islands; and 
- Stabilisation of the river banks upstream of the weir due to reduced flow velocities and increase 

water surface elevations. 
 

NOTE: where "Remove/modify" is proposed, the first step is a feasibility study to consider the full range of 
options.  Where there are short and longer term (LT) actions, these are both described in the table. 

 

Benefit Constraints 

 Allows more natural water level variations 
upstream. 

 Enables uninterrupted sediment transport. 

 Allows the development of more varied flow 
types upstream of the former structure 
increasing the ecological value of the river 
channel. 

 Allows the river channel to undergo natural 
morphological change in response to changes 
in flow and sediment supply creating diverse 
channel morphology (see Table 3.5 for 
examples of ecological benefits). 

  

 Remove barriers or obstacles to fish migration 
(e.g. salmonid, Shad and lamprey migration) 

  

 Allows movement of fish between suitable local 
habitats. 

 Requires works within the river channel and may 
result in a period of disturbance. 

 Bed erosion can occur upstream in response to the 
increase in flow velocity following weir removal. 

 Adjustments to the bed or banks of the channel 
could create the potential for undermining bridge 
foundations and the exposure of pipes or cables in 
the riverbed. 

 Removing a weir may expose a step on the bed of 
the river (caused by the weir and the build-up of 
sediment upstream) which is vulnerable to erosion 
due to high flow velocities and turbulence across the 
step. The step (known as a knick point) migrates 
upstream eroding the bed until the original (pre-weir) 
bed slope is re-established.   

 Bank erosion can occur upstream in response to the 
increase in flow velocity and fluctuations in water 
levels following weir removal. 

 May allow migration of invasive species 

 Weirs can be heritage features and this may 
preclude their removal in some instances.  

 

                                                      
1
 Armstrong et al. 2010.  Environment Agency Fish Pass Manual: Guidance Notes on the Legislation, Selection and Approval of Fish Passes in 

England and Wales. 
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Table 3-8 Weir modification 

Weir Modification and Fish Passes 
Description: In some cases it may be necessary to modify a weir rather that remove it. For example by lowering 

the weir crest level or adding a fish pass. 

Benefit Constraints 

 Allows more natural water level variations 
upstream. 

 Reduces interruptions to sediment transport. 

 Allows the development of more varied flow 
types upstream of the weir. 

 Remove barriers or obstacles to fish migration 
(e.g. salmonid, Shad and lamprey migration) 

 Allows movement of fish between suitable local 
habitats. 

 Requires works within the river channel and may 
result in a period of disturbance. 

 Does not allow natural processes to be fully 
reinstated. 

 Bank erosion can occur upstream in response to the 
increase in flow velocity and fluctuations in water 
levels following weir lowering. 

 May allow migration of invasive species 

 Riparian access may cause disturbance. 
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Table 3-9 Island development 

Island development 
Description: mid channel vegetated islands can be introduced to increase flow and habitat diversity 

Benefit Constraints 

 Improve habitat diversity 

 Create in-channel morphologic diversity 

 Establish functional in-channel units 

 Potential short term system readjustment 

 Potential spread of non-native invasive plant species 
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Table 3-10 Removal of bank toe protection 

Removal  of Bank Toe Protection 
Description: The removal bank reinforcement is essential for allowing a section of river channel to develop a 

natural channel morphology which is able to adjust to changes in flow and sediment supply 

Benefits Constraints 

 Allows natural bank materials to be exposed. 

 Enables a natural channel planform to develop 
via bank retreat. 

 Enhancing natural bank profiles will support a 
more diverse range of habitats for many 
species, including potentially undercut banks 
and naturally vegetated banks (fish spawning 
and juvenile habitat). 

 Allows the river channel to undergo natural 
morphological change in response to changes 
in flow and sediment supply.  

 Enables more varied channel morphology to 
develop through bank erosion and changes in 
bank profile 

 Requires works within the river channel and may 
result in a period of disturbance to channel and 
riparian areas.  

 Channel migration may impact on services which 
cross the floodplain such as drains, water mains, 
electricity cables (above or below ground) and gas 
mains. 

 Short to mid term sediment release and potential 
impacts on lakes/sensitive locations.  

 Some land owners will lose land. 

 Potential impact on protected/ notable species from 
construction works 

 Potential spread of non-native invasive plant species 
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Table 3-11 Woody debris 

Woody Debris 
Description: Woody debris is a natural feature of rivers where adjacent trees or branches fall into the channel.  
This provides a variety of important ecological and small-scale geomorphological functions. Woody debris (i.e. 

Fallen trees) should be left in place where possible instead of being removed from the river. 

Benefits Constraints 

 Creation of in-channel sinuosity and habitat niches 
but unlikely to cause significant erosion if managed 
correctly in a low energy system; 

 Provides small-scale variations in flow velocity 
providing slower areas of flow and small pools that 
accumulate finer sediments and act as fish refuges 
and nursery sites, spawning habitat for bullhead; 

 Creates areas of cover and shading that can reduce 
predation of fish, but also provide foraging sites for 
terrestrial species such as otter; 

 Valuable invertebrate and algae habitats, creating 
food sources for fish, helping to sustain 
aquatic/terrestrial food chain; 

 Helps regulate sediment transfer and water quality 
by temporary trapping of mobile silts, reducing 
siltation of shallower gravels/riffles and turbidity; 

 Introduced river gravels with woody debris improves 
bed structure, flow variation and habitat diversity. 

 

 Woody debris can become snagged on bridges 
and other structures and in exceptional events 
create blockages.  When planning work 
involving the installation of woody debris, 
consideration should be given to the need to 
anchor the debris to prevent it being washed 
downstream and collecting on structures; 

 Where the river channel is relatively narrow, 
woody debris may accumulate in significant 
quantities, for example where it collects on a 
fallen tree, which may create an obstruction 
which the natural flow of the river is incapable of 
moving.  This may increase flood risk to the 
surrounding land or increase the risk of bank 
erosion.  Where such obstructions occur it may 
be necessary to intervene to reduce the amount 
of woody debris in the channel, consent for 
reduction or removal of woody debris; 

 Fallen willows, which can re-grow in the channel 
and lead to undesirable consequences such as 
excessive erosion, will require careful 
management. 

 Consideration should be given to the need to 
anchor debris if there is a potential risk to 
bridges etc downstream. 

 Where such obstructions occur it may be 
necessary for landowners to intervene to reduce 
the amount of woody debris in the channel, in 
which case consent will be required. 
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Table 3-12 Tackle invasive species 

Tackle invasive species 

Description: Controlling invasive species such as Himalayan Balsam and Japanese Knotweed will 
enable native vegetation to re-establish, reducing rates of bank erosion (in the case of Himalayan 

Balsam) and the smothering of natural habitats. A range of methods for treating invasive species are 
outlined in the Environment Agency document Guidance for the control of invasive weeds in or near 

fresh water.  It is important to clear upstream reaches from invasive species before downstream 
sections to reduce the risk of re-colonisation.   

Removing invasive plants will allow a more diverse assemblage of species, including protected species 
to colonise areas which they have previously been excluded from due to the presence and vigorous 

growth of these plants. 

 

3.2.2 Summary of weir / in-channel structure assessments 

In terms of weir removal and / or modification high level recommendations on type, placement of any 
proposed measure are presented where necessary based on experience and information contained within 
the published best practice

2
.  

Structures can have the following effects on rivers: 

 alterations to the geomorphology and hydraulics of the channel through water impoundment and 
altering sediment transfer 

 alterations to flow regime 

 interruption of biological connectivity, including the passage of fish and invertebrates 

Natural England and the Environment Agency recognise the impacts of the many artificial in‐channel 
structures on English rivers, and the need to remove as many of these structures as possible (where 
feasible). The need to do this is heightened by climate change, for which restoring natural river processes, 
habitats and connectivity are vital adaptation measures. However, it is also recognised that some artificial 
structures may have important functions or historic/cultural associations, which need to be considered 
carefully when planning and designing restoration work. 

 

                                                      
2
 Armstrong et al. 2010.  Environment Agency Fish Pass Manual: Guidance Notes on the Legislation, Selection and Approval of Fish Passes in 

England and Wales. 
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4 Potential delivery mechanisms 

This section sets out the plan for implementing the reach based solutions.  These solutions will 
help improve the geomorphological and ecological health of the river system. 

4.1 Stakeholder Involvement 

To achieve the aims of this river restoration plan, the Environment Agency and Natural England 
recognise the need for effective and positive engagement with landowners and land managers.  
General comments on restoration options has helped identify immovable constraints (such as 
major infrastructure) and additional opportunities, whilst comments on individual river reaches in 
this report will inform future discussions with landowners as reach-specific restoration projects 
are taken forward. 

The River Teme SSSI restoration strategy was developed through a partnership between Natural 
England, the Environment Agency, CCW and the Severn Rivers Trust.  This process has begun 
to involve all of those who might have a part to play in helping to develop and deliver the 
strategy, including land owners & managers and interested parties, and is the start of working 
together over the longer term.  In developing the draft, we endeavoured to inform and consult the 
River Teme SSSI landowners and interested parties in a number of ways: 

In August 2012 Natural England and CCW wrote to the River Teme SSSI landowners and 
managers that we had details for (approximately 250 people) requesting permission for access 
to carry out a survey to inform the river restoration strategy. In early December 2012, a follow up 
newsletter was sent to the same landowners summarising the River Teme SSSI Restoration 
Project.  The newsletter stated that the draft restoration strategy would be publically available for 
comment in late January/early February on the Severn Rivers Trust website at 
http://temecatchment.com/.   

A presentation was given to the Teme Catchment Pilot Steering Group and the Teme Catchment 
Fisheries Association on the 6th December 2012 and the 6th February 2013 respectively, 
introducing the restoration project, including the timetable and where to download the report for 
comments.  

The newsletter and the draft strategy were published for comment on the Severn Rivers Trust 
website in November 2012 and on 31st January 2013 respectively.  Both publications were 
included in the Trust’s “documents update” e-mail alert, which was sent to approximately 700 
people with an interest in the Severn catchment.  An e-mail was also sent to the Teme 
catchment pilot steering group, local authorities (including heritage advisors) and a range of 
other interested parties letting them know the draft was available online for comment. 

During the consultation period a range of various concerns were raised by several groups. A 
summary of the comments received is provided below: 

A. Fisheries groups: 

 The need for better communication between anglers and Natural England and the 
arrangement of a more formal involvement in the steering group. Response: An 
opportunity will be sought to include a representative from the Teme Catchment 
Fisheries Group in to the Teme stakeholder group. 

 The spread of invasive species was raised as a concern. It was noted that there is a 
need to clean boots and canoes etc when visiting the river. It was noted that this was not 
always the case. Response: It is suggested that that greater publicity within river 
user groups and signs at popular river areas may help.  

 Anecdotal impact of confluence works with the Severn is reported. Response: 
Environment Agency evidence suggests that small scale works were conducted 
over 30 years ago at the confluence point which involved the removal of a silt bar.  
No modifications were made to the course of the river. 

http://temecatchment.com/
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 There is a lack of timescale or method of achieving the strategy. Response: This is a 
long term (50 year) plan. Activity to initiate priority actions will begin immediately. 
No implementation plan was included in the consultation draft, as we wanted to 
develop it implementation plan taking into account comments received.  An 
implementation programme has not been included. 

 Apart from general bank maintenance and a hope to eradicate Himalayan Balsam there 
would seem to be few, if any, definite plans for 'restoration', even if that were desirable. 
Response: The River Teme upstream of Ludlow is a functional system with 
generally excellent floodplain connectivity and the plan is to allow naturalisation 
processes to continue here. Downstream of Ludlow connectivity is the issue and 
several opportunities to improve this have been identified 

 

B. Local land owners: 

 Several concerns were raised pointing to the fact that the objectives of the report were 
vague and the plan would be difficult to deliver. Response: The objectives in the 
report have now been made clearer and an implementation section has been 
included in the report. 

 Further work should be undertaken on the tributaries of the Teme. Response: This 
action should be taken forward in the future, however, it is outside the scope of 
this study. 

 

C. Agricultural Sector: 

 The majority of land management in the catchment is used for sustainable food 
production, which is an important part of rural economy. 

 Many of the restoration options suggested in the plan will impact upon farm businesses 
and any of the actions in the plan will need to be carried out on private land and 
implemented by farmers and landowners.  Therefore it is critical that they are involved in 
the creation of the plan. 

 Ploughing up and down slopes is often necessary for health and safety.  Ploughing is 
also necessary to maintain soil structure and crop health. 

 Farmers are keen to control invasive species.  However support is needed in order to 
take co-ordinated action. 

Response: These points have been incorporated into the report text. 

Concerns were expressed in relation to specific approaches e.g reconnection of 
floodplain could impact on land use, particularly arable systems. In particular: 

  Development of vegetated bars – there is potential for the disruption of agricultural 
drainage systems if they are put in inappropriate locations. 

 Maintain Active Systems – this could impact upon land productivity and potentially take 
land out of production. 

Response These points have been incorporated into the constraints for the relevant 
options. 

An opportunity will be sought to include a representative from the NFU onto the Teme 
stakeholder group. We will look for opportunities to work with farmers (primarily through 
environmental stewardship schemes) to deliver benefits for the river and floodplain, 
whilst maintaining a profitable farm businesses. Further engagement with individual 
landowners and managers is a key part of developing specific restoration projects in 
future. 
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D. Weir Trusts, owners and managers 

 Due cognisance must be taken into account with regard to the age of certain river 
engineering which will have increased the biodiversity of the river over 100s of years. 
Response: In-channel structures create an impounded area of water upstream and 
change the physical nature of the watercourse both upstream and downstream of 
the impoundment. Impoundments can significantly alter river habitats, fish 
movement, morphology and sediment transport compared to what would be 
typical for the river type.  Natural England and the Environment Agency seek to 
work with landowners to address these issues where feasible. The need to do this 
is heightened by climate change, for which restoring natural river processes, 
habitats and connectivity are vital adaptation measures.  However, some 
structures may have important functions or historic/cultural associations, which 
need to be considered carefully.  

 There is a need for better communication. Response: We will seek to include a 
representative from the Weirs Trust on the Teme stakeholder group. 

 Bank stabilisation has been carried out through engineering. Response: Bank 
stabilisation using appropriate techniques may be required to protect critical 
infrastructure in places, however the overall aim for the SSSI is to encourage more 
natural processes , which also fits with the recommendations of the CFMP.  
Erosion and deposition on the Teme is linked to natural processes and should be 
allowed to continue where there is no major economic impact or infrastructure at 
risk. 

 Hydro generation schemes need full assessment for the impact on fish, ecology and 
water abstraction and require regular monitoring. Response: Developing a 
hydropower scheme is complex and involves obtaining permissions from several 
organisations. Detailed guidance is set out in the Environment Agency Good 
Practice Guidelines (http://www.environment-
agency.gov.uk/business/topics/water/126575.aspx) and supplementary guidance 
for weirs https://brand.environment-agency.gov.uk/mb/CUAup6 Some weirs 
incorrectly named. Response: Weir names have now been updated in the report. 

 Public access along the river banks should be increased. Response: This falls 
outside the scope of this study. 

 

E. Woodland Trust: 

 The Woodland Trust noted that the report gave a lack of prominence to woodland 
creation. Response: This has now been addressed. Floodplain planting is 
recommended for a number of areas, this would create wet woodland. Woodland 
creation opportunities have been given more prominence in the report and 
included the wider importance of restoring wet woodland using the text provided. 

 

For any of the proposals in this restoration plan to be implemented partnerships between 
landowners and other stakeholders will be necessary.  Whilst some options will be able to be 
implemented over the next few years, other measures will take longer to organise with the 
landowners and interested parties. Some reaches will have little active intervention, but may still 
need agreements on adjacent land use or to allow the river to naturally recover in its own time, 
which may take many years. 

 

http://www.environment-agency.gov.uk/business/topics/water/126575.aspx
http://www.environment-agency.gov.uk/business/topics/water/126575.aspx
https://brand.environment-agency.gov.uk/mb/CUAup6
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4.2 Prioritisation of actions 

It is important to prioritise actions to make the restoration plan achievable.   The actions of the 
restoration plan have been split into two categories – short (by 2015) and long term (2050). 

The following section details the priority order of restoration actions.  Two sections are detailed 
below, the first detailing restoration actions not constrained by cost and the second detailing 
restoration actions constrained by cost.  The costs detailed in the tables below are estimated and 
are based on experience from past projects.  Costs will be site specific and will vary according to 
a number of factors including, for example, the need for further investigations, external 
contractors, access, reuse or disposal of materials and local gravel import. 

4.3 Prioritising the Large Scale Restoration Actions 

The large scale restoration opportunities have been prioritised using several factors.  For the 
unconstrained actions the factors used are: 

 the restoration opportunity (restore, assist or rehabilitate),  

 the impact (farmland loss or minor local impacts), 

 the scale of the restoration (tributary based, riparian based, main channel focused, both 
tributary and main channel focused and whole reach works).   

Each factor has been assigned a score (as detailed in the tables below).  Once combined the 
scores have been used to rank the restoration options (the larger score being those which 
should be prioritised).  

 

For the constrained actions a further score has been included for cost (where -1= ~£10,0000, -2 
= ~£50,000, -3 = ~£100,000, -4 = ~£200,000 and -5 = >£400,000). 
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4.3.1 Large Scale Restoration Actions  

Short Term Actions 

Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 
(excluding cost 

Total 
Constrained 

Score 
(including 

cost) 

Downstream 
of Ludlow 

Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Inset feature 

creation 

ES, WFD - 
Remove 
obsolete 

structures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Flood energy reduction and 
feature reconnection 

Increased diversity of riparian 
vegetation likely to have 

particular benefits to 
invertebrate communities and 

therefore increase in abundance 
of prey species, benefitting fish. 

Increasing in-channel habitat 
diversity. 

Introduction of coarse woody 
debris through riparian 

woodland planting.  

Score = -1 Land use change 
Minor, localised disturbance to 

species and habitats during 
works. 

Potential spread of non-native, 
invasive plant species, in 

particular Himalayan Balsam 
which was extensive on the 

banks at this location. 

Local 
(2) 

Score = -
2 £6600 
- 23100 

2 0 

Doddenham Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Encourage inset 

island 
development 

ES, WFD - 
Remove 
obsolete 

structures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Increased in-channel habitat 
diversity. 

Introduction of coarse woody 
debris through woodland 

planting. Diverse flows and 
habitat, with particular benefits 

to invertebrate communities and 
therefore increase in abundance 
of prey species, benefitting fish.  

Promotion of submerged 
macrophyte extent and diversity 

would benefit phytophilous 
species 

Score = -1 Land management 
changes. 

Minor, localised disturbance to 
species and habitats during 

works 
Potential spread of non-native, 

invasive plant species, in 
particular Himalayan Balsam 
which was extensive up and 
downstream of this location. 

Local 
(2) 

Score = -
2 £7800 
- 27500 

2 0 
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Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 
(excluding cost 

Total 
Constrained 

Score 
(including 

cost) 

Bransford Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Protect and 

enhance inset 
features 

ES, WFD - 
Remove 
obsolete 

structures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Land management change. 
Minor, localised disturbance to 

species and habitats during 
works, in particular Badger as 
activity was recorded near this 

section. 
Potential spread of non-native, 

invasive plant species, in 
particular Himalayan Balsam 
which was extensive near this 

location. 

Score = -1 Land management 
change. 

Minor, localised disturbance to 
species and habitats during 

works, in particular Badger as 
activity was recorded near this 

section. 
Potential spread of non-native, 

invasive plant species, in 
particular Himalayan Balsam 
which was extensive near this 

location. 

Local 
(2) 

Score = -
2 

£14900 - 
52000 

2 0 

Wick Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Protect and 

enhance inset 
features 

ES, WFD - 
Remove 
obsolete 

structures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Land management change and 
major road close by. 

Minor, localised disturbance to 
species and habitats during 

works. 
Potential spread of non-native, 

invasive plant species, in 
particular Himalayan Balsam 
which was extensive at this 

location. 

Score = -1 Habitat diversity 
increased and potentially new 
wetland areas created through 

reconnection. 
Introduction of coarse woody 

debris through woodland 
planting. 

Improved fish passage upstream 

Local 
(2) 

Score = -
2 £9200 
- 32200 

2 0 

Whitbourne 
– Knightwick 

Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Wetwoodland 
development 

ES, WFD - 
Remove 
obsolete 

structures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Increased habitat and diversity, 
with particular benefits to 

invertebrate communities and 
therefore increase in abundance 
of prey species, benefitting fish. 
Increased habitat and diversity 

on floodplain through 
reconnection 

creating/enhancing wetland 
habitat areas. 

Introduction of coarse woody 
debris through riparian 

woodland planting. 

Score = -2 Land management 
change. 

Minor, localised disturbance to 
species and habitats during 

works. 
Potential spread of non-native, 

invasive plant species, in 
particular Himalayan Balsam 
which was extensive on the 

banks at this location. 

Local 
(2) 

Score = -
2 £6900 
- 24000 

1 -1 
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Long Term Action 

Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 

Total 
Constrained 

Score 
(including 

cost) 

Downstream 
of Felindre 

Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Reconnection of 

a number of 
disconnected 

floodplain 
features. 

ES, Catchment 
sensitive farming, 

WFD 

Improved habitat 
diversitythrough 

provision of backwater (refuge) 
habitats exploitable by juveniles 

during high flow events 
Increased extent of currently 

sparse, overhanging cover will 
benefit fish species. 

Improved habitat diversity on 
floodplain through reconnection 

creating/enhancing wetland 
habitat areas. 

Introduction of coarse woody 
debris through riparian 

woodland planting. 

Score = -2 Loss of farmland and 
also trees which line the channel, 

valuable as cover to fish. 
Design to minimise likelihood of 
stranding of rheophilic species in 

isolated features during level 
recession 

Minor, localised disturbance to 
species and habitats during 

works, in particular Otter as signs 
were recorded just downstream of 

this point. 

Reach 
(4) 

Score = -
5 

£354300 
- 

1239900 

3 -2 

Upstream 
Beguildy 

Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Reconnection of 

a number of 
disconnected 

floodplain 
features. 

ES, Catchment 
sensitive farming, 

WFD  - modify 
embankments 
and improve 

floodplain 
connectivity 

Less fine sediment input and 
greater bank stability leading to 
increased quality of spawning 

habitat 
Improved habitat diversity on 

floodplain through reconnection 
creating/enhancing wetland 

areas. 
Introduction of coarse woody 

debris through riparian 
woodland planting. 

Score = -2 Some farmland could 
be lost 

Design to minimise likelihood of 
stranding of rheophilic species in 
isolated features during/following 

level recession. 
Minor, localised disturbance to 

species and habitats during works 
in particular Otter as signs were 

recorded at this location  

Reach 
(4) 

Score = -
5 

£245400 
- 858900 

3 -2 
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Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 

Total 
Constrained 

Score 
(including 

cost) 

Pant-y-caregl 
cottages  

Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Reconnection to 
Palaeo feature 
(left bank) near 
to confluence 
with Warren 

Brook 

ES, WFD - 
improve 

floodplain 
connectivity, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Increase in diversity and extent 
of habitat, with particular 
benefits to invertebrate 

communities and therefore 
increase in abundance of prey 

species, benefitting fish. 
Enhancement of wetland 

habitats through reconnection. 
Introduction of coarse woody 

debris through riparian 
woodland planting  

Score = -2 Minor, localised 
disturbance to species and 

habitats during works. 
Potential spread of non-native, 

invasive plant species, in 
particular Himalayan Balsam 
which was recorded in this 

section. 

Reach 
(4) 

Score = -
5 

£141900 
- 496500 

3 -2 

Wernyguefren Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Reconnection of 

a number of 
disconnected 

floodplain 
features. 

ES, Catchment 
sensitive farming, 

WFD  - modify 
embankments 
and improve 

floodplain 
connectivity 

Improved habitat with particular 
benefits to invertebrate 

communities and therefore 
increase in abundance of prey 

species, benefitting fish. 
Improved habitat diversity on 

floodplain through reconnection 
which should enhance palaeo-
features and extend wetland 
habitats (e.g. rush-dominated 

pasture). 
Introduction of coarse woody 

debris through riparian 
woodland planting. 

Score = -2 Change in land 
management and loss of grazing. 

Minor, localised disturbance to 
species and habitats during 

works. 
Potential spread of non-native, 

invasive plant species, in 
particular Himalayan Balsam 
which was recorded in this 

section. 

Reach 
(4) 

Score = -
4 

£106900 
- 374300 

3 -1 

Knighton Limited 
evidence of 

re-
naturalisation 

Rehabilitate (2) - 
Fish Pass 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Improved fish passage 
upstream. 

Introduction of coarse woody 
debris through riparian 

woodland planting. 

Score = -1 Some loss of farmland.  
Minor, localised disturbance to 

species and habitats during 
works.  

Local 
(2) 

Score = -
2 £5000 
- 25000 

3 1 
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Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 

Total 
Constrained 

Score 
(including 

cost) 

Downton on 
the Rock 

Limited 
evidence of 

re-
naturalisation 

Rehabilitate (2) - 
Modify weir 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Diverse habitat 
created/enhanced. 

Introduction of coarse woody 
debris through riparian 

woodland planting. 

Score = -1 Possible heritage 
restrictions at the weir. 

Minor, localised disturbance to 
species and habitats during 

works. 

Local 
(2) 

Score = -
2 £5000 
- 25000 

3 1 

Lentwardine Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Reduce erosive 

pressures on 
road 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Reduce erosive  threat to the 
road 

Improved ability of fish to 
migrate longitudinally within 

system 
Creation of riparian woodland 

habitats. 
Introduction of coarse woody 
debris through lateral activity 

Score = -2 Some farmland could 
be lost if a buffer strip is 

introduced. Footpath may also be 
impacted. 

 
Heritage restrictions at the weir 

 
Minor, localised disturbance to 

species and habitats during 
works. 

Reach 
(4) 

Score = -
1 £5100 
- 17900 

3 2 

Trippleton Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Palaeo channel 

reconnection 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Diverse habitat 
Increased extent of currently 

sparse, overhanging cover will 
benefit fish species. 

Diverse habitats on floodplain 
and within channel would be 

enhanced with wetland areas on 
the floodplain potentially 

extended. 
Introduction of coarse woody 

debris through riparian 
woodland planting. 

Score = -2 Potential land 
management change. 

Listed weir. 
Design to minimise likelihood of 
stranding of rheophilic species in 

isolated features during level 
recession 

Minor, localised disturbance to 
species and habitats during 

works. 
Potential spread of non-native, 

invasive plant species, in 
particular Himalayan Balsam 

which was recorded at this point. 
Presence of Sand Martin nesting 

colonies on the outside of 
meanders could constrain some 

proposed works. 

Reach 
(4) 

Score = -
2 £8300 
- 29000 

3 1 
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Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 

Total 
Constrained 

Score 
(including 

cost) 

Downton Limited 
evidence of 

re-
naturalisation 

Rehabilitate (2) - 
Fish pass 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Diverse habitat 
Improved ability of fish to 

migrate longitudinally within 
system. 

Introduction of coarse woody 
debris through riparian 

woodland planting  

Score = -1 Listed weir. 
Minor, localised disturbance to 

species and habitats during works  

Local 
(2) 

Score = -
2 £5000 
- 25000 

3 1 

Lloyney Limited 
evidence of 

re-
naturalisation 

Rehabilitate (2) - 
Maintain left 
bank recent 
palaeo-cutoff 

ES, Catchment 
sensitive farming, 

WFD - modify 
embankments 
and improve 

floodplain 
connectivity 

Retain and protect development 
of important backwater habitat, 
notably providing refuge habitat 

for juvenile life stages during 
high flow events 

Increased extent of currently 
sparse, overhanging cover will 

benefit fish species. 
Retain varied in-channel and 

floodplain habitats. 
Introduction of coarse woody 

debris through riparian 
woodland planting  

Score = -2 Some loss of farmland.  
Minor, localised disturbance to 

species and habitats during 
works. 

Reach 
(4) 

Score = -
3 

£34800 - 
121600 

4 1 

Railway 
Section 

Limited 
evidence of 

re-
naturalisation 

Assist (3) - 
Maintain active 
‘braided’ zone 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Diverse habitat is maintained 
within this section. 

Introduction of coarse woody 
debris through riparian 

woodland planting. 

Score = -1 Railway line. 
Potential spread of non-native, 

invasive plant species, in 
particular Nuttall’s Waterweed 

which was recorded in this 
section, although this species is 

unlikely to grow in the fast flowing 
river, but may spread into new or 

other existing backwaters. 

Local 
(2) 

Score = -
2 £6900 
- 24300 

4 2 

Stanford 
Bridge 

Limited 
evidence of 

re-
naturalisation 

Rehabilitate (2) - 
Allow natural 
erosion and 

develop 
woodland 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 

Diverse habitat created with 
additional wet woodland areas. 
Introduction of coarse woody 
debris through lateral activity. 
Diverse habitat with particular 

benefits to invertebrate 

Score = -2 Land management 
changes. 

Reach 
(4) 

Score = -
1 £2600 
- 9200 

4 3 
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Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 

Total 
Constrained 

Score 
(including 

cost) 

and attenuate 
flow 

communities and therefore 
increase in abundance of prey 

species, benefitting fish. 

Cotheridge Limited 
evidence of 

re-
naturalisation 

Restore (1) - 
Protect palaeo 
cutoff meander 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Diverse habitat retained, and 
potentially enhanced through 

reconnection. 
Introduction of coarse woody 

debris through woodland 
planting . Diverse habitat with 

particular benefits to 
invertebrate communities and 

therefore increase in abundance 
of prey species, benefitting fish. 

Score = -1 Land management 
change. 

Minor, localised disturbance to 
species and habitats during 

works, in particular Badger as 
extensive activity was recorded in 

this section. 
Potential spread of non-native, 

invasive plant species, in 
particular Himalayan Balsam 
which was extensive at this 

location. 

Reach 
(4) 

Score = -
2 

£10600 - 
37300 

4 2 

Llanfar 
Waterdene 

Limited 
evidence of 

re-
naturalisation 

Assist (3) - 
Managing active 
channel system. 

Retaining 
floodplain 

palaeo-feature 
connectivity. 

ES, Catchment 
sensitive farming, 

WFD - 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Improved habitat notably 
provision of backwater (refuge) 

habitats,  
Increased extent of currently 

sparse, overhanging cover will 
benefit fish species. 

More varied riparian habitats 
created through grazing 

management and planting 
schemes. 

Score = -2 Some loss of farmland.  
Minor, localised disturbance to 

species and habitats during 
works.  

Reach 
(4) 

Score = -
4 

£106900 
- 374300 

5 1 
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Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 

Total 
Constrained 

Score 
(including 

cost) 

Stow Bridge Limited 
evidence of 

re-
naturalisation 

Rehabilitate (2) - 
Wandering 
system and 
backwater 
creation 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Maintain and improve habitat, 
notably refuge (backwater 

areas) habitat exploitable by 
juvenile life stages. These areas 

will also contain varied flora. 
Increased extent of currently 

sparse, overhanging cover will 
benefit fish species. 

Introduction of coarse woody 
debris through riparian 

woodland planting  

Score = -1 Minor, localised 
disturbance to species and 

habitats during works, in particular 
Otter as signs were noted just 

downstream of this site. 
Potential spread of non-native, 

invasive plant species, in 
particular Nuttall’s Waterweed 

which was recorded in this 
section, although this species is 

unlikely to grow in the fast flowing 
river, but may spread into other 

backwaters. 

Reach 
(4) 

Score = -
4 

£71000 - 
248300 

5 1 

Brampton 
Bryan 

Limited 
evidence of 

re-
naturalisation 

Assist (3) - 
Maintain active 

meandering 
zone and 

ensure that 
swan neck 
breach is 
allowed to 

occur. 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Improved diversity and habitat, 
notably refuge habitat 

exploitable by juvenile life 
stages 

Increased extent of currently 
sparse, overhanging cover will 

benefit fish species. 
Improved diversity and habitats 
in-channel and on floodplain by 
allowing channel to breach and 

then naturally succeed. 
More varied riparian vegetation 
through grazing management. 
Introduction of coarse woody 

debris through riparian 
woodland planting 

Score = -2 Loss of some farmland. 
Minor, localised disturbance to 

species and habitats during 
works. 

Potential spread of non-native, 
invasive plant species, in 

particular Himalayan Balsam 
which was recorded extensively 
just upstream of this section and 

occasionally at this point. 

Reach 
(4) 

Score = -
2 £7800 
- 27300 

5 3 
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Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 

Total 
Constrained 

Score 
(including 

cost) 

Lloyney – 
Monaghty 

Poeth 

Limited 
evidence of 

re-
naturalisation 

Assist (3) - 
Maintain 

development of 
vegetating bars 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Will retain and protect 
developing in-channel bar 
features with associated 

successional habitat mosaic, 
with particular benefits to 

invertebrate communities and 
therefore increase in abundance 
of prey species, benefitting fish. 

Increased extent of currently 
sparse, overhanging cover will 

benefit fish species. 
Introduction of coarse woody 

debris through riparian 
woodland planting. 

Score = -1 Some loss of farmland.  
Minor, localised disturbance to 

species and habitats during 
works. 

Reach 
(4) 

Score = -
3 

£32600- 
114300 

6 3 

Monaghty 
Poeth 

Limited 
evidence of 

re-
naturalisation 

Assist (3) - 
Consider re-

instatement of 
palaeo channel 

to manage 
erosion 

pressure 

ES, Catchment 
sensitive farming, 
WFD -   - modify 
embankments 
and improve 

floodplain 
connectivity 

Increased in-channel and 
floodplain habitat diversity 

through continued migration of 
river. 

 Introduction of coarse woody 
debris through riparian 

woodland planting. 

Score = -1 Will impact on current 
tributary hydromorphology. 

Minor, localised disturbance to 
species and habitats during 

works. 

Reach 
(4) 

Score = -
3 

£26300 - 
92200 

6 3 

Knucklas Limited 
evidence of 

re-
naturalisation 

Assist (3) - 
Maintain active 

meandering 
system and 

riparian wetland 

WFD - Remove 
obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Will retain and protect 
developing in-channel bar 
features with associated 

successional habitat mosaic, 
with particular benefits to 

invertebrate communities and 
therefore increase in abundance 
of prey species, benefitting fish. 

Increased extent of currently 
sparse, overhanging cover will 

benefit fish species. 
Introduction of coarse woody 

debris through riparian 
woodland planting. 

Score = -1 Changes to land 
management practices. 

Minor, localised disturbance to 
species and habitats during 

works. 

Reach 
(4) 

Score = -
3 

£64400 - 
225200 

6 3 
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Location Current 
Status  

Restoration 
Opportunity 

Driver and 
Delivery 

Mechanism 

Benefits Impact / Constraints Scale Cost 
Banding 

Total 
Unconstrained 

Score 

Total 
Constrained 

Score 
(including 

cost) 

Skyborry 
Cottage 

Limited 
evidence of 

re-
naturalisation 

Assist (3) - 
Maintain active 

meandering 
system and 

riparian wetland 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Will retain and protect 
developing in-channel bar 
features with associated 

successional habitat mosaic 
with particular benefits to 

invertebrate communities and 
therefore increase in abundance 
of prey species, benefitting fish. 

Introduction of coarse woody 
debris through riparian 

woodland planting. 

Score = -1 Changes to land 
management practices. 

Minor, localised disturbance to 
species and habitats during 

works. 

Reach 
(4) 

Score = -
3 

£32500 - 
113800 

6 3 

Lingen Bridge Limited 
evidence of 

re-
naturalisation 

Assist (3) - 
Maintain 

excellent mixed 
anastomosed 
reach and add 

fish pass 

ES, WFD - 
Remove obsolete 

satructures, 
Appropriate 

techniques to 
align, diversify 
and attenuate 

flow 

Improved ability of fish to 
migrate longitudinally within 

system. 
Current mosaic of diverse 
habitats is maintained and 
allowed to develop further. 

Introduction of coarse woody 
debris through riparian 

woodland planting. 

Limited opportunity to remove the 
weir because the bridge sits on it. 

Potential spread of non-native, 
invasive plant species, in 

particular Himalayan Balsam 
which was recorded extensively 

just upstream of this section 

Reach 
(4) 

Score = -
2 £5000 
- 25000 

6 4 
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4.3.2 Local Scale Restoration Actions 

Table 4-1 Significant local hydromorphic improvements along the River Teme SSSI. 

Location Local Improvement Cost banding 

Beguildy (319522,279969) Opportunity to re-meander 
 

Rejuvenation of old course wetland area 
and creation of additional flood storage. 
This is likely to provide small backwater 
habitat opportunities, particularly refuge 

habitat for juvenile life stages during high  
 

Promotion of lateral channel movement 
likely to give rise to increased diversity of 
morphological features exploitable by all 

life stages. 
 

It should be noted that some land loss 
may be needed 

£21,700 
- 

£30,300 
 

Beguildy (319979,279643) Opportunity to create / enhance wet 
woodland area  

 
Introduce varied wetland, grassland and 

woodland habitats with consequent 
increase in diversity and abundance of 

invertebrate prey species. 
 

It should be noted that some land loss  
may be needed 

 

£9,200 
- 

£12,800 
 

Wernygeufron 
(322760,276918) 

Revetment removal opportunity 
Enhancing natural bank profiles will 

support a more diverse range of habitats 
for many species, including potentially 

undercut banks and naturally vegetated 
banks (fish spawning and juvenile 

habitat). 
Allows the river channel to undergo 

natural morphological change in 
response to changes in flow and 

sediment supply. 
 

 It should be noted that some land loss 
may be needed 

£2,500 
- 

£3,500 
 

Milebrook (331755,272961) Floodplain management opportunity to 
prevent bank erosion 

 
Reducing livestock access / farming 

practices close to the bank will reduce 
bank erosion and allow re-colonisation of 
macrophytes within the channel, which in 

turn will provide habitat for fish and 
macroinvertebrates, and potentially 

spawning habitat for fish.  
 
 

 It should be noted that some land loss 
may be needed if riparian vegetation is 

increased 

£6,700 
- 

£9,300 
 

Weston (332510,273080) Local stabilisation opportunity to prevent 
bank scour (railway) 

 
Introduction of woodland and other forms 

of riparian vegetation will stabilise the 
bank 

 
Some hard bank protection may be 

needed – a further assessment will be 
required 

£6,300 
- 

£8,800 
 

Lindridge (368314,268228) Natural stabilisation opportunity. 
Reducing livestock access / farming 

£5,400 
- 
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Location Local Improvement Cost banding 

practices close to the bank will reduce 
bank erosion and allow re-colonisation of 
macrophytes within the channel, which in 

turn will provide habitat for fish and 
macroinvertebrates, and potentially 

spawning habitat for fish.  
 

 It should be noted that some land loss 
may be needed if riparian vegetation is 

increased 

£7,600 
 

Leigh (378848,253374) Floodplain lowering opportunity 
 

Increasing floodplain connectivity should 
promote diversity and extent of riparian 

habitats and associated invertebrate 
communities and therefore an increase 

in abundance of prey species 
 

It should be noted that some land loss 
may be needed if riparian vegetation is 

increased 

£8,800 
- 

£12,300 
 

Bransford (381520,252720) In-channel naturalisation opportunity 
 

Opportunity to improve floodplain 
connectivity and create in channel 

features such as islands.  This will allow 
re-colonisation of macrophytes within the 
channel, which in turn will provide habitat 

for fish and macroinvertebrates, and 
potentially spawning habitat for fish.  

 
 It should be noted that some land loss 
may be needed if riparian vegetation is 

increased 

£2,900 
- 

£4,100 
 

 

4.3.3 Weir removal 

Further assessments will be required to establish the cost of weir removal, as many factors 
are unknown such as the amount of structure which would need to be removed and the length 
of channel up and downstream of the weir which would need to be reprofiled.  Other 
assessments such as flood risk modeling will also be required. 

The following summary table displays the results of the weir assessments (fishery and 
hydromorphology based).   

Table 4-2 Weir assessments 

 Name Reach and 
grid ref if 
possible 

Fish 
passabilit
y (where 

assessed) 

Constrain
ts 

Potential 
restoration 

options 

Action Reach 
and grid 

ref if 
possible 

 

Powick 
Bridge 

26 Believed 
to be 

impassabl
e to shad 

Road to 
north west 

Remove/modify Short term 26 

 

Knightsfor
d Bridge 

26 Fail EA 
gauging 

weir 

Retain, 
modify/mitigate. 

LT: consider 
replacement with 

alternative 
gauging method 

Short term with 
further long term 

options 

26 
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 Name Reach and 
grid ref if 
possible 

Fish 
passabilit
y (where 

assessed) 

Constrain
ts 

Potential 
restoration 

options 

Action Reach 
and grid 

ref if 
possible 

 

Eardiston 26 Partial Partial Remove Short term 26 

 

Burford 26 Pass Pass Further 
removal/modify. 

Short term 26 

 

Ashford 
Mill 

26 Pass Heritage 
value 

Remove/modify Short term 26 

 

Casemill 
weir 

26 Pass Part of 
listed 

status of 
the Mill 

Retain-consider 
modifying/mitigati

ng impounding 
effects 

Short term 26 

 

Horshoe 
Bridge 
weir 

26 Pass Listed 
status 

Retain-consider 
modifying/mitigati

ng impounding 
effects 

Short term 26 

 

Mill Street 
weir 

26 Fail Listed 
status 

Retain- modify or 
mitigate 

impoundment & 
fish passage 

issues 

Short term 26 

 

Dinham 
Bridge 
weir 

26 Fail Power 
generation
, heritage 

and 
amenity 

Retain- modify or 
mitigate 

impoundment and 
fish passage 

issues.  LT: At 
end of 

hydropower 
license consider 

full range of 
options. 

Short term with 
further long term 

options 

26 
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 Name Reach and 
grid ref if 
possible 

Fish 
passabilit
y (where 

assessed) 

Constrain
ts 

Potential 
restoration 

options 

Action Reach 
and grid 

ref if 
possible 

 

Oakly 
Park 

26 Pass Hydropow
er 

Retain. LT at end 
of hydropower 

license consider 
full range of 

options. 

Short term with 
further long term 

options 

26 

 

Bromfield 26 Pass Hydropow
er, 

heritage 
value, 

infrastruct
ure 

(bridge) 

Retain. LT at end 
of hydropower 

license consider 
full range of 

options. 

Short term with 
further long term 

options 

26 

 

Forge 
Bridge 

26 Fail Infrastruct
ure (bridge 
foundation
s), listed 

Retain-
modify/mitigate 
fish passage 

issues 

Short term 26 

 

Downton 
on Rock 

25 Not 
assessed 

Heritage 
value 

Remove/modify Short term 25 

 

Hay Mill, 
Downton 

25 Fail Heritage 
Value 

(may be 
listed) 

Modify/mitigate- 
fish passage 

required urgently. 

Short term 25 

 

Leintwardi
ne 

22 Fail Infrastruct
ure (bridge 
foundation

s) 

 Retain-
modify/mitigate 
fish passage 

issues 

Short term 22 

 

Parsons 
Pole 

bridge 

21 Pass Heritage 
value and 

leat 

Remove/modify Short term 21 

 

Lingen 
Bridge 

20 Fail Infrastruct
ure (bridge 
foundation

s) 

Retain-
modify/mitigate 
fish passage 

issues 

Short term 20 
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 Name Reach and 
grid ref if 
possible 

Fish 
passabilit
y (where 

assessed) 

Constrain
ts 

Potential 
restoration 

options 

Action Reach 
and grid 

ref if 
possible 

 

Teme 
Bridge 

(Knighton) 

13 Fail Infrastruct
ure 

(bridge) 

Retain-
modify/mitigate 
fish passage 

issues 

Short term 13 

 

Crug-Y-
Byddar 
bridge 

3 Fail n/a Remove Short term 3 

 

Ddol 2 1 Fail n/a Remove Short term 1 

 

 

Ddol 1 1 Fail n/a Remove Short term 1 

 

4.3.4 Catchment wide opportunities 

Large areas of invasive species exist along the Teme and efforts should be made to tackle 
this problem.  A broad cost for the removal of invasive species ranges from £20/metre to 
£50/metre.  However, costs will increase if access is difficult and if  specialist equipment and 
site supervision is required. 

4.4 Delivery mechanisms and funding sources 

The river restoration plan is based on partnership working, long time scales suited to the 
nature and scale of each site’s problems and solutions, negotiating solutions, and a best 
endeavours approach to implementation. There is no one source of funding available to 
deliver river restoration, and funds will need to be sought to deliver and maintain 
implementation of the plan over time, including bids to budgets such as EA Flood and Coastal 
Risk Management (FCRM) capital works, Catchment Restoration Funds but also opportunistic 
bids to a range of other funding sources including European programmes.   Work in-kind from 
other organisations, including partners such as the Rivers Trusts and angling clubs has a vital 
part to play.   

In the Welsh areas of the SSSI, Glastir, which is the Welsh Government's agri-environment 
scheme, will allow farmers and landowners to gain funding to help address the major 
environmental challenges identified in the Rural Development Plan including water 
management, climate adaptation and conservation of biodiversity.  It includes the Glastir 
Woodland Creation scheme which offers woodland establishment grants and a 'profits 
foregone' area-based payment for 15 years. Provided that Single Payment Scheme 
entitlements were attached to the land in question in 2008, SPS payments may still be claimed 
over land converted to woodland under the scheme. Further details are on the Forestry 
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Commission Wales website. This scheme (and comparable schemes in England) is one way 
in which we hope that aspects of the Teme Restoration Plan may be achieved in practice. It is 
not known at present how long the scheme will stay open for and what it might be replaced 
with in future. We would welcome comments on the potential for woodland creation in the 
Teme catchment, especially on floodplains." 

4.4.1 Rivers Trusts 

The Yorkshire Dales Rivers Trust is an environmental charity established to promote the 
preservation, protection and improvement of the rivers and streams.  Rivers Trusts are a cost-
effective means of delivering environmental, social and economic outputs with strong 
community stakeholder involvement. 

4.4.2 European Funding 

The LIFE programme is the EU’s funding mechanism for the environmental improvement 
initiatives. LIFE projects support a wide range of water-related issues, such as urban water 
management, industrial wastewater treatment, river basin monitoring and improving 
groundwater quality. LIFE has co-financed over 3000 projects across the EU, equating to 
approximately €2.2bn to the protection of the environment. 

4.4.3 Environmental Stewardship Schemes 

The Environmental Stewardship scheme is an appropriate source of funding for this type of 
work, and is particularly appropriate to measures aimed at improving the riparian zone and 
giving the river more space by defining such land as buffer strips. Improvements to the 
riparian zone can also provide improved soil conservation, especially in arable areas.  

There are a number of levels of Stewardship:  

 Entry Level Stewardship;  

 Organic Entry Level Stewardship;  

 Upland Entry Level Stewardship; and  

 Higher Level Stewardship.  

 

The Higher Level Stewardship (HLS) provides funding for land management / land use 
changes relating to proposals such as livestock management and improved wetland riparian 
land use (Natural England encourage enhancements of at least 12m width buffer strips for 
watercourses on cultivated land).  

The current Rural Development Programme ends in December 2013 and the new programme 
is expected to start from January 2015 onwards.  In between the end of the current 
programme and the start of the next one, more than 13,000 ELS, 400 Organic ELS, 1300 
Countryside Stewardship and 1,400 ESA agreements will expire. Defra are actively discussing 
with the European Commission what can be done in this interim period to allow a smooth 
transition to the new programme. 

4.4.4 Catchment Sensitive Farming 

Catchment Sensitive Farming is a partnership between the Environment Agency and Natural 
England, funded by Defra and the EU Rural Development Programme. The initiative delivers 
practical solutions to reduce diffuse pollution from agricultural land to protect water bodies and 
habitats. Funding is prioritised and targeted within each catchment through a Funding Priority 
Statement. 

4.4.5 Catchment Restoration Fund 

The Department for Environment, Food and Rural Affairs (Defra) has created the Catchment 
Restoration Fund to support this aim. This is a £28m fund, providing up to £10m each year, 
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has been allocated for projects to be delivered in 2012/13, 2013/14 and 2014/15.  However, 
due to increased financial pressures the fund will no longer be running in 2013. 

4.4.6 Glastir 

Glastir is the Welsh Government's agri-environment scheme. It provides funding to farmers 
and other landowners to help address the major environmental challenges identified in the 
Rural Development Plan including water management, climate adaptation and conservation of 
biodiversity. It includes the Glastir Woodland Creation scheme which offers woodland 
establishment grants and a 'profits foregone' area-based payment for 15 years. Provided that 
Single Payment Scheme entitlements were attached to the land in question in 2008, SPS 
payments may still be claimed over land converted to woodland under the scheme. Further 
details are on the Forestry Commission Wales website. This scheme (and comparable 
schemes in England) is one way in which we hope that aspects of the Teme Restoration Plan 
may be achieved in practice. It is not known at present how long the scheme will stay open 
for and what it might be replaced with in future. 

4.4.7 MORE woods 

MORE woods is a UK wide scheme run by the Woodland Trust.  It supports people who aren’t 
receiving government grants to plant woods, shelterbelts and windbreaks.  If you have one 
hectare of land or more for planting, the Woodland Trust can guide you from start to finish and 
beyond, providing: 

 onsite advice discussing the design and species appropriate for your site 

 financial support to help you plant 

 an expert advisory service after you’ve planted to ensure your new wood flourishes.  

4.5 Implementation 

The plan is a long term strategy and whilst some options will be able to be implemented 
quickly others will take longer to develop through further partnership working.  Each 
restoration measure will require further more detailed costing and site investigation before any 
measure is implemented, including detailed flood risk assessments. 
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