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Site Visit Details 

 

Nature of Investigation 

Padiham weir fish passage improvement project – post project appraisal 

 

Findings 

Improvements to fish passage over the weir involved lowering the weir and constructing a rock ramp to 

blockstone bed check weirs downstream of the remains of the weir (with progressively lower crest 

elevations) and then filling the space between the weirs with rock of varying sizes from large gravels to 

cobbles and boulders (Figure 1). Some material was also placed against the upstream face of the weir.  

It is unclear how material used in the rock ramp/barrage was sized and what flow velocity /stream 

power/bed shear stress conditions it was expected to withstand. However, exceptionally high flows 

during June and September 2012 caused significant scour and erosion both above and below the weir. 
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High intensity rainfall events in 2012 caused geomorphically effective flows on a number of occasions 

in the catchment, resulting in velocities capable of entraining the material used in the rock ramp. For 

example,  the 1 in 50 year return period flood event experienced in June 2012 on the Calder had an 

estimated peak flow of 212m3/s at Padiham compared to a QMED of around 111m3/s (EA, 2002; JBA, 

2013). While some material may have been carried downstream the majority appears to have 

remained in the vicinity of the rock ramp, being redistributed into an exposed deposit near to the left 

bank (Figures 2 and 3). Once a portion of the material between the weirs was transported downstream, 

the uneven bed surface created by exposure of the weirs would have been vulnerable to turbulence 

and scour causing a positive feedback mechanism that has allowed more material to be scoured out 

and redistributed during subsequent high flow events. 

When a weir is fully removed, knick point migration redistributes sediment until equilibrium between up 

and downstream bed levels has been reached. The remaining weir base has prevented any knick point 

forming, however large bed-mobilising floods and bed turbulence around the weir has also entrained 

material from upstream of the weir which has been transported over the remaining structure (Figure 4). 

The result is that the remaining weir base has been exposed and is higher than surrounding bed 

levels.  

 
Figure 1: Works complete 2010 

 



 

 

 
Figure 2: Photo replicated during site visit 2013 

 

 
 Figure 3: Material apparently scoured out from between check weirs 

 



 

 

 
Figure 4: Close up of weir base remaining 2013 with cobbles demonstrating bed material is being 

transported over weir 

 

Lessons learnt  

The following appraisal is specific to the site in question and should not be used to inform other rock 

ramp designs without consulting a competent geomorphologist and engineer. In this instance 

exceptionally high flows are the predominant factor which degraded the integrity of the rock ramp.  

However, in terms of carrying out remedial works at this site or informing future projects, several 

adjustments may help to reduce the impact high flows have on such structures. 

1. Set the minimum D50 of rock ramp material according to the maximum level of energy 

(shear stress) expected on the bed. Bankfull flows are often said to be the most 

geomorphically important flows as they create the highest velocities and bed shear stresses. 

These flows typically occur in the region of once every two years in unmodified channels, so 

any material used in a rock ramp should be able to withstand them. However, in modified or 

engineered channels (e.g. widened/ straightened/ deepened) channel capacity is often 

larger than that of a natural channel and as such bankfull flows could be far greater than the 

natural channel would convey.  This means the flows used as the basis for the design a rock 

ramp should be considered with care and reflect site specific considerations.  In some 

instances, for example where a river is confined, it may be necessary to design a rock ramp 

to be able to withstand extreme floods which may be more geomorphically effective than 

bankfull flows. 

2. Appropriately sized stone formed of two or more interlocking layers will be more effective at 

withstanding bed shear stresses than several layers of smaller stones which are of 

insufficient size to withstand anticipated flows. The difference in height between the top of 

the weir and downstream bed level will determine how many layers of stone at an 

appropriate size can be used. Using stone which is oversized could mean only one layer of 



 

 

stone is possible preventing interlocking from being achieved. Stone which is inappropriately 

large will also increase scour and turbulence and possibly lead to erosion of adjacent bed 

and banks. Whatever size is used, infilling spaces with smaller stones will prevent water 

disappearing into large voids in the structure (which would leave the rock ramp perched 

above average water level) and help increase the resilience of the structure. 

3. In the photograph after works were completed in 2010, the blockstone check weirs are seen 

exposed above water level. This may have caused turbulence increasing the likelihood of 

entrainment of material placed between the weirs.  Stone used in the rock ramp should have 

been flush with the crest of the weirs as a minimum and ideally the weirs would be buried 

beneath infill stone. 

4. In any repairs carried out at Padiham it would be wise to use the largest stone (having 

considered the recommendations in point 2 above) in the space between the check weir and 

the original weir as scour around the hard structure is likely to be highest. 

5. Decreasing the distance between the check weirs (and possibly the number) would have 

provided a greater degree of integrity to the ramp by providing a means of physically 

retaining the material creating a  more resistant and secure bed. To achieve this in the 

current set up, larger stone or a second layer of blockstone could be laid against the existing 

blockstone check weirs. 

 

References 

Environment Agency (2002) Internal Memo: Padiham Weir 

JBA Consulting (2013) Post Event Review of the June & September 2012 Floods in North West 

Region. Final (Interim) Report. Jeremy Benn Associates, Skipton 2013. 

 

Contact details 

Charlotte Billingham Geomorphology Technical Officer, Ribble and North Mersey Team 

Lutra House, Dodd Way, Walton Summit, Bamber Bridge, Preston, Lancs, PR5 8BX   

Tel: 01772 714059/ Email: charlotte.billingham@environment-agency.gov.uk 

 

 

 

 


