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1.0 Introduction 

This report is the output of a site visit undertaken by Tim Jacklin of the Wild 

Trout Trust to the River Worfe and tributaries in the ownership of Apley Estate, 

on 24th May 2021. Comments in this report are based on observations on the 

day of the site visit and discussions with the landowner. 

Normal convention is applied throughout the report with respect to bank 

identification, i.e. the banks are designated left hand bank (LHB) or right hand 

bank (RHB) whilst looking downstream. 

 

2.0 Catchment / Fishery Overview 

The River Worfe rises to the east of Telford and flows south near Ryton, Badger 

and Worfield where it turns west to join the River Severn just north of 

Bridgnorth.  The river flows off the mid-Severn sandstone plateau and the 

underlying geology is largely Triassic sandstone, with superficial deposits of 

till or river terrace material. 

The flows in the River Worfe are affected by abstraction of groundwater from 

the sandstone aquifer in the upper catchment and the river has been the 

subject of a low flow alleviation scheme. A summary of the Water Framework 

Directive classifications is given in Table 1. 

A previous Wild Trout Trust advisory visit was carried out on the Worfe in 2011 

(www.wildtrout.org/assets/reports/Worfe%202011.pdf). In 2012, the Worfe 

was the subject of a catchment-wide restoration initiative led by Severn Rivers 

Trust 

(https://restorerivers.eu/wiki/index.php?title=Case_study%3ARiver_Worfe_

Restoration_Initiative). 

Areas of the river and tributaries were inspected during this visit were the Mad 

Brook adjacent to Harrington Hall (SJ7412002250) and near the confluence 

of the Wesley Brook (SJ7579201545); the Wesley Brook upstream of the Mad 

Brook confluence (SJ7584201545) and at Grindleforge (SJ7528703360); and 

the Worfe at Higford (SJ7550000670) and downstream of Burcote Mill House 

(SO74619537) near Rindleford  (9.0 Appendix – Maps of sites visited). 

 

http://www.wildtrout.org/assets/reports/Worfe%202011.pdf
https://restorerivers.eu/wiki/index.php?title=Case_study%3ARiver_Worfe_Restoration_Initiative
https://restorerivers.eu/wiki/index.php?title=Case_study%3ARiver_Worfe_Restoration_Initiative
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River River Worfe Mad Brook Wesley Brook 

Waterbody Name Worfe - conf Wesley Bk 
to conf R Severn 

Mad Bk - source to 
conf R Worfe 

Wesley Bk - source to 
conf R Worfe 

Waterbody ID GB109054050260 GB109054050280 GB109054050060 

Management Catchment Severn Middle Worcestershire > Worfe River 

River Basin District Severn 

Current Ecological Quality 

Overall status of Poor 
ecological status 
sustained from 2014 - 
2019 

Overall status of 
Moderate ecological 
potential sustained 
from 2013 - 2019 

Overall status of Poor 
ecological status in 
2019 (moderate 2013 
– 2016) 

U/S Grid Ref inspected SJ7554600869 SJ7370902041 SJ7528703360 

D/S Grid Ref inspected SO7411995323 SJ7579201545 SJ7584201545 

Length of river inspected  c.2km c.1km c.1.5km 

Table 1 A summary of Water Framework Directive data from https://defra-cde-

beta.publishmydata.com/catchment-planning/WaterBody/GB109054050260  

 

3.0 Habitat Assessment 

3.1 Mad Brook, Harrington Hall 

The brook here has a meandering course and is not incised but well-connected 

to its floodplain, indicating that it has not been physically modified to any 

great extent. This is of great benefit to habitat within the brook and a natural 

pool-riffle sequence is present, providing a variety of depths and flow 

velocities. 

Land use alongside the brook here is pasture, then woodland with downstream 

progress. Some mature trees are present alongside the former, but grazing 

pressure is preventing succession of younger trees and causing accelerated 

rates of bank erosion and fine sediment input in some areas. Ideally livestock 

should be fenced out of the river and alternative watering provided. 

Within the woodland section, the brook enjoys more shade which is important 

for modulating water temperature, particularly important for cool-water 

https://defra-cde-beta.publishmydata.com/catchment-planning/WaterBody/GB109054050260
https://defra-cde-beta.publishmydata.com/catchment-planning/WaterBody/GB109054050260
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species such as trout in the face of climate change. Large woody material is 

more frequent here and provides numerous habitat benefits including cover 

from predators; river bed scour; depth variation; sorting of bed materials 

creating a variety of micro-habitats (e.g. fish spawning gravels, finer materials 

for brook lampreys, various invertebrate habitats); trapping leaf litter (fuelling 

natural productivity); slowing the flow (flood risk benefits). 

(Photo 1 - Photo 5). 

 

 

Photo 1 Valley of the Mad Brook looking upstream. The physical shape of the brook is good, being realtively unmodified. Pastoral 

land use is far prefereable to arable on these friable soils, but grazing is limiting the quality of riparian vegetation and tree 

succession; a fenced buffer alongside the watercourse would be beneficial. 
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Photo 2 Accelerated rates of erosion (and sediment input) on the outside of a meander, caused by the absence of deep-rooted 

vegetation due to grazing. 

 

Photo 3 Fine sediment and faecal inputs at a livestock watering area. 
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Photo 4 Mature trees provide bank stability and good cover and shade. Livestock are evidently browsing the low growth on 

existing trees. Lack of tree succession will in future lead to areas such as this resembling that in Photo 2. 

 

Photo 5 The brook within the woodland area. Riparian vegetation here gives better cover and shade as well as a supply of large 

woody material to the brook which provides a suite of additional habitat benefits. 
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3.2 Mad Brook and Wesley Brook near their confluence 

Both the Mad Brook and Wesley Brook upstream of their confluence show clear 

signs of extensive physical modification to their channels in the form of 

channel realignment, straightening, deepening, and widening. These changes 

would have taken place for land drainage and to create more regular field 

areas. Some of these changes are within living memory, some are evident 

from historical maps and some pre-date accurate mapping but can be seen on 

LiDAR mapping (Figure 1, Photo 6 - Photo 9). 

The channel modifications are very detrimental to river habitat as they remove 

the natural physical features (meanders, pool-riffle sequence) and 

permanently disrupt the processes which form these features, thus preventing 

them from re-establishing. The effect upon the wildlife which rely on these 

habitats is also detrimental, causing a large reduction in diversity and 

abundance. Also, straightening the channel increases its gradient and hence 

flow energy, which leads to increased rates of bank erosion (demonstrated by 

‘hanging’ fence lines - Photo 9) and faster conveyance of flow, potentially 

increasing downstream flood risk. 

In order to restore these habitats and the processes which maintain them, 

intervention in the form of a river/floodplain restoration project is required; 

there is considerable scope for such a project here. It is important to recognise 

that such a project will reverse many of the original modifications, for example 

causing the floodplain fields to be wetter and inundate more frequently; 

therefore, subsequent land use decisions must be factored in. As well as 

biodiversity improvements, such projects can also be beneficial in terms of 

reduced flood risk, so may in future fall within the ‘public money for public 

good’ changes being discussed in relation to post-Brexit land use subsidy. 

The next step in developing a restoration project would be to model potential 

options using LiDAR data to highlight what opportunities and constraints exist 

and give an indication of quantities, methods, risks and costs. These would 

provide a basis for funding bid(s) for detailed design and delivery. Examples 

of such projects are given in the Recommendations section (5.0). 

NB There are other sections of the Mad Brook, Wesley Brook and Worfe under 

the same ownership which were not inspected during this visit (for example, 

below of Madeley Road downstream from the above site). It is recommended 



8 
 

these are assessed and taken into account when deciding upon the extent of 

a restoration project. 

 

 

 

Photo 6 The lower Mad Brook showing the location of the channel (yellow arrow) relative to the apparent 

lowest point in the valley (black arrow), suggesting the channel has been realigned in the past. 
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Photo 7 The lower Mad Brook channel is relatively straight, incised and lacks a pool-riffle sequence indicating it 

has been extensively physically altered in the past. 

 

Photo 8 The course of the Wesley Brook has been realigned to the edge of its floodplain (tree line to the right of 

picture). There is good potential for a naturalised river and floodplain restoration project here. 
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Photo 9 As above, showing the artificial, straight, incised channel at the edge of the floodplain. Note the hanging 

fence indicating accelerated rates of erosion here caused by channel straightening. 
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Figure 1 OS six-inch map (1888-1913) overlaid with LiDAR mapping (Digital Terrain Model 1m resolution , 2019). 

The channel realignment is clearly visible in the area of the red polygon (corresponding to Photo 8 and Photo 9); 

the existing channel runs along the field boundary to the right, with the former meandering channel mapped to 

the left. The straightening of the Mad Brook channel (blue polygon) is evident on the LiDAR but must pre-date 

the OS map; likewise the area in the yellow polygon, which is unnaturally straight. 

https://maps.nls.uk/geo/explore/side-by-side 

https://maps.nls.uk/geo/explore/side-by-side
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4.0 Wesley Brook, Grindleforge 

This area was inspected for a short distance downstream of Oldforge road 

bridge. As the name suggests, this is the location of a former forge and the 

river has been modified historically for water power; maps and LiDAR indicate 

the river has also been substantially altered upstream and downstream of this 

location  

Downstream of the road bridge is a weir and pumphouse where water is 

abstracted for irrigation (Photo 10, Photo 11). At the time of the visit the entire 

flow of the brook was passing through a notch, adjacent to which is an eel 

pass. The eel pass is set to operate when water levels are overtopping the 

weir crest, so was dry and inoperative. It is not clear whether this situation 

pertains all the time or whether the notch is closed sometimes. Either way, 

the situation is far from ideal for fish and eel passage and should be 

reassessed. 

The river downstream of this point appears to have been realigned to the edge 

of its floodplain (Photo 12) and there may be scope for a river/floodplain 

restoration between here and Ryton. This area should be included in any 

assessment of options for such a project. It may be possible to remove the 

obstacle to fish and eel passage currently presented by the weir as part of 

such a project. 

 



13 
 

 

Photo 10 Water abstraction point at Grindleforge 

 

Photo 11 Weir with notch and eel pass (presently dry). 
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Photo 12 View downstream from above the weir showing the floodplain to the left of the river channel. 
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4.1 River Worfe, Higford 

The River Worfe around Higford has long been modified for milling and the 

existing (redundant) mill building is at least the second on the site; a mill is 

shown in this location on an Estate map dated 1614. The river is bifurcated by 

a weir (Photo 13) approximately 230m upstream of the mill and the channels 

converge approximately 300m downstream of the mill. There is no significant 

obstacle to fish passage remaining at either the upstream weir or the former 

mill sluices (Photo 14). 

At low flows. the main flow follows the southerly channel, with presumably the 

relatively low flow in the northerly channel increasing when higher flows spill 

into it to a greater degree, throttled by the notch in the weir. Both channels 

are artificial in nature being straight and of uniform dimensions, with poor in-

stream habitat (Photo 15). 

There is a wide floodplain area in the ‘island’ between the two channels which 

continues downstream on the east bank of the river adjacent to Elstow Coppice 

(Photo 16 and Photo 17). The river channel here remains artificial in nature, being 

deeply incised and having far fewer meanders than the reach further 

downstream (Photo 18). 

Again, there is potential for a river and floodplain restoration project here, 

potentially realigning the channel(s) within a lowered, wetland-floodplain-

flood storage area. This area should be included within any options appraisal. 
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Figure 2 River Worfe, Higford. Note the contrast between the meandering reach to the south and the relatively straight channels 

around Higford. 
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Photo 13 Weir with a full-depth notch at the point where the channels bifurcate. 

 

Photo 14 Former sluices adjacent to the mil, now with a very small head loss across them. 
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Photo 15 Uniform artificial channel upstream of the mill 

 

Photo 16 Floodplain between the two channels. 
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Photo 17 Floodplain adjacent to Elstow Coppice (river is along the tree line). 

 

Photo 18 Channel adjacent to Elstow Coppice – deeply incised and with uniform dimensions. 
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4.2 River Worfe, Burcote – Rindleford 

This reach of river is located well downstream from the others described, 

approximately 2km upstream of the confluence with the Severn. It is bounded 

by former mills at Burcote and Rindleford, and there is an Environment Agency 

flow gauging weir at Burcote which impounds the river upstream (Photo 19); 

the gauging weir itself has been fitted with baffles to assist fish passage. 

Downstream of the gauging station the river is free-flowing and has a gravel 

substrate. 

The river valley here is narrow compared to adjacent reaches and bounded by 

steep rock outcrops. The valley floor (floodplain) is well-connected to the river 

at the upstream end of the reach but at the lower end the river has been 

straightened against the south side of the valley and embanked (Photo 22). 

There is scope to remove the embankments and create a better connection 

between the river and floodplain; this could be combined with large woody 

material structures, either naturally occurring (such as Photo 23 and Photo 24) or 

introduced, to push higher flows onto the floodplain. 

The river is lined with multi-stemmed alders of a similar size, indicating they 

were probably coppiced at the same time around 20 -30 years ago. Adjacent 

land is grazed by cattle (Photo 21). The trees provide bank stability and shade 

and are a source of large woody material in the channel, but would benefit 

from some light rotational coppicing work to promote varied stages of 

regrowth, whilst retaining some mature trees. Coppice regrowth would have 

to be protected from cattle browsing. 
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Photo 19 View downstream to EA gauging weir. 

 

Photo 20 View upstream to EA gauging weir. 
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Photo 21 Upper section of the reach showing previously coppiced alder trees. 

 

Photo 22 Lower section of the reach showing embanked river and adjacent wet floodplain area. 
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Photo 23 Large woody material structure. These should be retained for habitat value. 

 

Photo 24 As above. Such structures could be used in conjunction with embankment removal to promote better floodplain 

connectivity. 
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5.0 Recommendations 

Assess the opportunities for river/floodplain restoration project(s) at the sites 

described above. From the sites seen during this visit, the most promising 

areas for further investigation appear to be: 

• upstream of the Mad Brook and Wesley Brook confluence (potentially 

including the area downstream of Madeley Road which was not 

inspected) 

• Upstream and downstream of Higford 

• Potentially between Grindleforge and Ryton (not inspected) 

Modelling of potential options using LiDAR data would highlight what 

opportunities and constraints exist and give an indication of quantities, 

methods, risks and costs. These would provide a basis for funding bid(s) for 

detailed design and delivery. 

Other aspects of the project that would need to be considered include heritage 

and biodiversity impacts of the works, and preliminary studies/surveys should 

be factored in once likely designs and delivery methods are established. 

Subsequent management and land use of the sites should also be carefully 

considered. 

An idea of the type of restoration that could be achieved can be gained from 

the case study of the Swindale Beck in Cumbria (Figure 3). Further details and 

photographs and videos can be found at 

https://restorerivers.eu/wiki/index.php?title=Case_study%3ASwindale_Beck

_Restoration . 

 

https://restorerivers.eu/wiki/index.php?title=Case_study%3ASwindale_Beck_Restoration
https://restorerivers.eu/wiki/index.php?title=Case_study%3ASwindale_Beck_Restoration
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Figure 3  Swindale Beck in Cumbria, where a straightened channel (left) was restored to a naturally meandering 

course (right) Picture credit: 

 https://restorerivers.eu/wiki/index.php?title=Case_study%3ASwindale_Beck_Restoration  

 

The River Glaven at Hunworth, North Norfolk, is another example of a similar 

restoration project on a lower gradient river (10.0 Case study – River Glaven, 

Beck Farm, Hunworth). 

 

6.0 Making it Happen 

This report is discussed with potential project partners including Severn Rivers 

Trust and the Environment Agency to see if resources are available to develop 

the recommendations above. The Wild Trout Trust would be happy to provide 

assistance with project development either in an advisory capacity or as a 

project partner, subject to resources. Funding for delivery may be available 

through such schemes as www.shropshirehillsaonb.co.uk/help-to-look-

after/farming-in-protected-landscapes  

 

https://restorerivers.eu/wiki/index.php?title=Case_study%3ASwindale_Beck_Restoration
http://www.shropshirehillsaonb.co.uk/help-to-look-after/farming-in-protected-landscapes
http://www.shropshirehillsaonb.co.uk/help-to-look-after/farming-in-protected-landscapes
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We have produced a 70 minute DVD called ‘Rivers: Working for Wild Trout’ 

which graphically illustrates the challenges of managing river habitat for wild 

trout, with examples of good and poor habitat and practical demonstrations 

of habitat improvement. Additional sections of film cover key topics in greater 

depth, such as woody debris, enhancing fish stocks and managing invasive 

species.  

The DVD is available to buy for £10.00 from our website shop 

www.wildtrout.org/shop/products/rivers-working-for-wild-trout-dvd or by 

calling the WTT office on 02392 570985. 

The WTT website library has a wide range of materials in video and PDF format 

on habitat management and improvement: www.wildtrout.org/content/library 
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8.0 Disclaimer 

This report is produced for guidance; no liability or responsibility for any loss 

or damage can be accepted by the Wild Trout Trust as a result of any other 

person, company or organisation acting, or refraining from acting, upon 

guidance made in this report. 

9.0 Appendix – Maps of sites visited 

 

 

http://www.wildtrout.org/shop/products/rivers-working-for-wild-trout-dvd
http://www.wildtrout.org/content/library
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Figure 4 Extent of Apley Estate ownership (shaded areas) and approximate extent of reaches inspected during this advisory visit. 

Appendix: Maps of areas visited 
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Figure 5 Extent of Apley Estate ownership (shaded areas) and approximate extent of reaches inspected during this advisory visit.
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10.0 Case study – River Glaven, Beck Farm, Hunworth 

A river restoration project involving reconnecting the floodplain and re-

meandering the river channel was completed on the River Glaven at Hunworth 

in North Norfolk in August 2010. 

The impetus for the project arose from an application by Stody Estate (the 

landowners) to increase abstraction from the river for irrigation. Because of 

the existing low flow stresses on the river, the end result of this was a switch 

from summer to winter abstraction and the construction of irrigation reservoirs 

on the farm; a planning condition relating to this was ecological mitigation, 

and this project was the result. 

The project took place on a 350-metre reach which, in the distant past, had 

been straightened and moved to the edge of the floodplain, probably for the 

purposes of milling. Subsequent dredging had lowered the riverbed and 

further disconnected the floodplain.  

The restoration took place in two stages. The first was the removal of 

embankments and lowering of the floodplain to a natural level, with the spoil 

incorporated into adjacent arable fields on the valley sides. The second was 

the creation of the meanders, which were dug in the dry alongside the straight 

channel, and imported gravel was placed to create riffles. Finally, the 

meanders were connected to the channel and the redundant sections of the 

straight channel back-filled with spoil. 

The restoration was designed and supervised by Professor Richard Hey, a 

professional fluvial geomorphologist recently retired from the University of 

East Anglia. The works were overseen by the Wild Trout Trust acting as an 

ecological clerk of works, to ensure compliance with legislation relating to the 

protected species present including native crayfish, water voles, otters and 

others. 

The work was a partnership effort between the landowners, Stody Estate, and 

Wild Trout Trust, Environment Agency, Norfolk Wildlife Trust, River Glaven 

Conservation Group, Professor Richard Hey, University College of London and 

the Centre for Environment Fisheries and Aquaculture Science (CEFAS). The 

site was subsequently monitored by a research team from University College 

London, Queen Mary University of London, with two PhD and four MSc studies 

on the site. 
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The land alongside the river was included in a Higher Level Stewardship 

agreement and managed by conservation grazing. The project increased the 

river channel length by c.30% and it inundates the floodplain at much lower 

flow stages than previously, providing flood attenuation and trapping fine 

sediment in addition to biodiversity gains. 

This project led on to further restoration projects elsewhere on the River 

Glaven, including at Bayfield Hall where a restored river channel was formed 

around the estate lake (www.wildtrout.org/wttblog/springwatch-features-the-beautiful-bayfield-

estate).  

 

 

Photo 25 Beck Farm reach before the project, showing the embankments, incised channel and steep-sided banks 

(Photo: Steve Henson). 

http://www.wildtrout.org/wttblog/springwatch-features-the-beautiful-bayfield-estate
http://www.wildtrout.org/wttblog/springwatch-features-the-beautiful-bayfield-estate
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Photo 26 Removal of embankments and floodplain lowering (Photo: Steve Henson). 

 

Photo 27 Excavation of meander bends, creating gross levels for pool-riffle sequence. 
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Photo 28 Three years after completion, low water. 

 

Photo 29 Same view as above, high water (Photo: Ross Haddow). 
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Photo 30 Pre and post-project plan form and levels (Photos: Ross Haddow; Levels UCL/QMUL). 
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Photo 31 Restored reach the year following completion (Photo: Ross Haddow). 

 


