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Whit Beck Modelling Report 
JBA undertook modelling Of high and Low Lorton in 2008, based on topographic survey taken in 
April 2007. They produced an ISIS 1-D model for the channel and a 2D model for the floodplain. 
The model cross-section locations are displayed in figure 1. 

 
Figure 1) Model cross-section locations 
 
A joint 1D-2D model approach was utilised to correctly simulate the out of bank flow that occurs 
along Whit Beck between High Lorton and high Mill (figure 2). This flooded in both 2005 and 2009.  
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Figure 2) Zone 1 and 2 flood maps resulting from 2008 model.  

 
Figure 3) Whit Beck 100 year level.  
 
In June 2010, the area was re-surveyed. The previous model cross-sections were compared to the 
new sections.  There was considerable deposition in the channel. The key section of interest are 
WHIB01_1271, WHIB01_1067 and WHIB01_0928 (see figure 1 above). 
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Figure 4) WHIB01_1271, 2007 survey is blue, 2010 = red 
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WHIB01_1168: JUL 2010 resurvey

 
Figure 5) WHIB01_1164, 2007 survey is blue, 2010 = pink 
 

 
Figure 6) Gravel shoal levels at WHIB01_1067. Blue = 2007 survey, red = July 2010.  
 
The survey indicates that here has been scour underneath Boonbeck bridge and just downstream 
(see WHIB01_1271, figure 4), followed by extensive deposition in the channel downstream (figures 
5 and 6).  There has been up to 1 m of deposition on the channel bed.  
 
The reason for the deposition is that Whit Beck does not flow naturally down gradient (at the lowest 
point of the slope) but has been placed across the hillside, presumably a legacy from Mill take 
days. This can clearly be seen in figure 1, where, once out, it all spills downhill.  
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There is clearly a need to address this in the long term.  
 
With the 2010 survey, the model shows a significant reduction in channel capacity. While the 
channel has its current reduced capacity, water will overtop more readily on the RB and find its 
way through to Low Lorton and the B 5289 road in the valley bottom. The reduction in channel 
capacity is significant. With the 2007 survey, the channel capacity prior to bankfull is around 15 
cumecs, which equates to a 50 year (2 % Annual Exceedance Probability (AEP)) return. The post-
2009 channel capacity shows bank full flow to be approximately 8 cumecs, which for the location in 
question is around a 1 in 10 year (10 %AEP) return period. This is a significant capacity reduction. 
 
Post the November 2009 event, the flood flow route was assessed. The sediment trace following 
the event, in terms of sediment size and wrack mark, indicates the magnitude of the event. In High 
Lorton village, wrack was observed upstream of the bridge. Downstream of the bridge, the river 
had broken out and followed the land gradient down to the Cocker, via Lorton village. The flood 
route is indicated in figure 7, although the potential flood route into Low Lorton is not assessed 
specifically.  
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Figure 7) Basemap. Blue= approx course of break out channel. Red = erosion. 
 
Upstream of High Lorton, significant gravel entrainment/deposition was observed. This is likely to 
lead to an increase in sediment supply down to High Lorton  during the Winter 2010/11 flow 
season. 
 
Conclusion 
The survey and modelling has shown a significant reduction in the capacity of Whit Beck between 
Boonbeck bridge and High Mill Bridge. That currently means that water will overtop on the RB at a 
significantly lower flow. Once out on the RB, the flood route has not been verified. It is not known 
for example, whether out of bank flows on the RB increases the flood risk at High Mill. It is also not 
known how and whether water flowing down hill from the RB overtopping affects property or flood 
risk in Low Lorton.   
 
If there is information that shows how this RB overspill increases flood risk at High Mill or Low 
Lorton, then works should be undertaken to remove the gravel from the channel between HighMill 
Bridge and BoonBeck Bridge. Amount to be removed will vary but as a guide this would be to take 
the beck level back to the 2007 survey level. This will mean removing up to 1 m in depth of gravel 
in certain locations through this reach.  
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NB Whether increasing the channel capacity upstream of High Mill results in more water at high 
Mill and an increase in the flood risk there, has not been assessed.  
 
While the removed gravel disposal is an Ops issue, if the material were to be placed on the bank 
then placement on the RB will at least help increase channel capacity.  
 
It should be recognised that removal from this location is a short-term reactive option. Deposition 
will re-occur, as will channel erosion. In terms of  a sustainable option, longer term options 
regarding river, channel capacity and flood routes should be considered. 
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