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Erosion Monitoring at Piling Removal Trial Sites in Compartments 11 and 35, River Yare

Report by Broads Projects Coordinator 

	Summary: 
This report provides members with a summary of the erosion monitoring data BESL has provided for the piling removal trial sites on the lower Yare.  Member’s comments on the conclusions of the report are welcomed.


1
Background

1.1
The planning applications submitted by BESL in June 2002 for flood defence works in Compartments 11 and 35 identified various areas of floodbank setback and piling removal with subsequent rond creation.  The planning application included details of how the piling removal and rond creation would be undertaken.  However, the Broads Authority raised concerns about the potential impacts of this work on Navigation as a result of the creation of an undefined river’s edge and the likely effects of the work on erosion rates in the lower river system.

1.2      The removal of steel sheet piling and the creation of a soft vegetated edge is a novel technique that will inevitably result in some erosion of the river’s edge over time.  Consequently the Broads Authority placed a planning condition on the approval for the works requiring BESL to submit a further planning application detailing its proposed method of piling removal and what methods would be put in place for channel marking and erosion monitoring, before any piling could be removed.

1.3      Planning permission for the works was granted by the Authority in 2007 and subsequently after the new river edge was established BESL has been undertaking monitoring to assess erosion rates and vegetation establishment on the reaches where piling removal has been completed.     

2
Causes of Erosion 

2.1
BESL has stated that the main causes of erosion following piling removal and bank regrading are: shear stresses on the outside of the bend, wave action and boat wash.

2.2
Shear stresses: The original channel cross section at mean high water before piling removal was approximately 55m.  After works were completed this increased to 70m and BESL predicted that the effect of this would be to reduce average peak velocities in the channel from 0.87m/s to 0.64m/s.  Although this does amount to a reduction in velocity BESL has stated that some erosion of unprotected bank edges may still take place.
2.3      Boat Wash: The effects of boat wash on erosion are harder to quantify as a

number of factors including boat numbers, size, hull design and speed are likely to effect rates.

2.4      Previous analysis undertaken by Halcrow in 1998 using historical maps

indicated that long-term erosion rates of established reed rond on this section of the Yare amounted to approximately 0.2m per year.  A subsequent review undertaken by Halcrow in 2003 concluded that evidence for erosion rates using historic sources and sediment modelling are associated with a high degree of uncertainty.  Empirical assessment and hydraulic modelling will only provide indications on whether erosion is likely to take place in a given location rather than what the actual erosion rate will be.  BESL therefore recommended that its monitoring programme for set back sites should combine hydrographic surveying, qualitative bank surveying and direct measurement using marker posts.

3         Monitoring Methodology
3.1      BESL obviously has a primary concern to ensure that the integrity of its flood 

defences are maintained.  Monitoring of erosion rates has therefore taken place to assess whether the new ronds are eroding significantly more than expected.  In addition increased erosion can also cause an elevated sediment load in the river that, depending on where it is deposited, has the potential to affect the navigation and also have possible impacts on the Breydon Water SSSI, Ramsar and SPA.   

3.2
BESL has been monitoring the actual extent of erosion based on a

combination of observation and direct measurement from graduated marker posts placed along the front and rear edges of the cadge bank and the reprofiled slope combined with hydrographic surveys.  Survey posts have been placed at 50m centres along the lengths where piling has been removed, coinciding with standard navigation channel markers.

3.3 BESL anticipates that the newly established channel edge will assume a

natural profile over time.  Evidence from unprotected lengths elsewhere on the River Yare suggests that vertical cliffing will eventually occur at the level of mean high water with the rond then shelving steeply into the river.  BESL is confident that this profile will not represent a long-term hazard to navigation, as it will take place outside the marked channel.  

3.4 Baseline hydrographic surveys of the river Yare between Reedham and Breydon Water were undertaken by BESL in 2007.  Comparative surveys are now being undertaken on a six monthly basis in order to allow BESL to identify what changes are taking place to the navigable envelope.  The surveys being undertaken also monitor rond erosion rates and allow BESL to calculate approximate gross volumes of eroded material over a given time.

3.5 Where excessive eroded material is calculated to have caused an effect on 

the navigable envelope BESL has committed to contributing to the reinstatement of the agreed envelope.  This will either be by carrying out the necessary dredging to reinstate the agreed envelope or by making a financial contribution to the Broads Authority’s dredging operations.

4 Erosion monitoring Results to Date
4.1      BESL has recently provided officers with the data results of the surveys 

           which have been undertaken to date.  These data provide an estimate of the    

           quantity of material which has been eroded over the six months between the
           two surveys and are detailed in table 1.

Table 1

	Survey Date
	Plan Area m2
	Length m
	Quantity Eroded Cum
	Average Thickness m

	7 Mile Reach

	Jun - 07
	7,134
	550
	0
	0

	Jan - 08
	7,134
	550
	704
	0.099

	5 Mile Reach

	Jun - 07
	7,170
	500
	0
	0

	Jan - 08
	7,170
	500
	778
	0.109


4.2      The results indicate that, on the two reaches surveyed, approximately 1482 
           cubic metres of material has been eroded from the newly reprofiled edge 
           over the six month period between the surveys.  The average depth of

           material eroded is estimated to be approximately 1 centimetre thick over each of the reaches.
4.3 The survey estimates of the depth of material eroded are borne out by the measurements that BESL has taken from the graduated monitoring posts on the bank itself.  Visual inspections also show that there has been no major erosion on the 7 Mile Reach.  However, officers have noticed greater signs of erosion on the 5 Mile Reach.
4.4 An example hydrographic survey cross section for 7 Mile Reach is shown at appendix 1 and an example cross section for 5 Mile reach is shown at appendix 2.  These sections are representative of the overall extent of erosion observed to date on the reaches surveyed and the other sections taken for each reach are broadly similar to those shown.
5        Conclusions

5.1     The survey results to date indicate that the amount of material being eroded 
          from the newly reprofiled banks is relatively small.  BESL take the view that

          this is due to the reduction in river velocity achieved by the increase in

          channel width after piling removal was completed.

5.2     Officers accept that the surveys show there has been no significant erosion
          from the bank slopes to date.  Visual observations also show that bank

          stability and vegetation cover, particularly on the 7 Mile reach, is good.
          Clearly this situation may change over time if the river channel moves.

          It is therefore important that officers continue to closely monitor the survey 

          results provided by BESL.

5.3     The issue of deposition also needs to be addressed in greater detail.  
          Officers have therefore asked BESL to provide full channel cross sections 

          from the latest hydrographic survey to show that there has been no significant

          increase in sediment deposition in the river.

5.4     As vegetation cover is a good indicator of bank stability, officers have also
          asked for a more detailed assessment of the level of vegetation cover on the   

          new banks.  This can be provided for the 7 Mile Reach which has had one  

          growing season but the 5 Mile Reach was completed this winter and there has  

          been no vegetation growth on the bank as yet.

5.5     Officers consider that the level of information being provided by BESL is 

          sufficient to identify unacceptable increases in bank erosion levels.  However,    

          It is essential that BESL provide the Authority with full river width  
          hydrographic survey results and agree an intervention trigger level for the of 

          provision of erosion protection should unacceptable erosion levels be 

          identified.         
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