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1. I am Ben Gibson, a Principal Analyst and flood risk modeller at Jeremy Benn 

Associates Limited, where I have worked for 11 years on projects involving 

flood modelling and flood data.  I was Jeremy Benn Associates Limited’s lead 

modeller both for the preparation of the fluvial flood risk mapping modelling for 

the River Medway and which forms the Baseline modelling against which the 

Revised Scheme at the Leigh Flood Storage Area is compared, and for the 

preparation of the Revised Scheme modelling that has supported the 

Application.  I also led the preparation of the Flood Risk Assessment, 

submitted with the Environment Agency’s planning application. 

 

2. Specialist computer software has been used to assess flooding that is 

predicted for a suite of flood event probabilities for both the Baseline scenario, 

by which I mean the current Scheme, and the Revised Scheme at the FSA.  

Four flood risk mapping models were used to predict fluvial flooding for the 

Medway and are referred to as Models 1, 2, 3 and 4.  These models were 

developed for the Environment Agency as part of the River Medway Mapping 

and Modelling Project 2015.  Model 1 represents the Medway catchment 

upstream of and including the FSA, with the downstream extent of the model 

being the embankment at the FSA.  Models 2, 3 and 4 represent the 

catchment downstream of the FSA.  

 

3. A rigorous method known as continuous simulation was used to prepare 

design event flood inflows to the flood risk mapping models.  By design event, 

I mean a flood event which is used to set the conditions to be designed for.  

Design events are often not historic events, but are prescribed design 

conditions prepared using hydrological estimation methods.  Continuous 

simulation approaches are well suited to estimating flows for complex 

hydrological problems like those present in the Medway catchment, involving 

the presence of multiple relatively large watercourses and the influence of the 

FSA.  Within the flood modelling and hydrology assessment prepared for the 

Medway, the operation of the FSA radial gates is based on a computer 

programme written to represent how operators choose to adjust the flow rates 

released from the FSA on the basis of flow forecasts. 

 
4. To assess the effects of the Revised Scheme, the Baseline model, which 

represents the current Scheme at the FSA, was adjusted to represent the 

characteristics of the Revised Scheme at the FSA. The only change required 

for the Revised Scheme configuration was to the operation of the radial gates 

at the FSA.  Aside from this change, the consistency between the Baseline 

and Revised Scheme scenarios allows direct comparisons to be drawn with 

respect to the influence of the Revised Scheme and the effects arising from its 

implementation.   
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5. The additional flood storage volume made available by the change in 

maximum operating water level to 28.60 metres Above Ordnance Datum 

under the Revised Scheme enables the peak flow rate released from the FSA 

in many flood events to be reduced compared with the peak flow rate 

released that would be possible for the current Scheme.  The FRA presents 

figures which conceptualise this change in peak flows released from the FSA.  

The reduced flow rates released from the FSA result in reduced flood depths 

and extents in Hildenborough, Tonbridge and other settlements, which 

reduces flooding.  

 

6. The FRA presents in map form within Appendix D the change in flood depths 

predicted for Tonbridge in three design flood events; the 20% AEP, 1% AEP 

and 1% AEP plus climate change.  For these events, but also other events 

which provide additional context, I have drawn out information from the 

modelling relating to reductions in flood depths due to implementation of the 

Revised Scheme, for a reference location in Tonbridge.  These reductions in 

flood depths are as follows: 

• For a 5% AEP event: 0.07m, which is a 47% reduction in flood depth; 

• For a 2% AEP event: 0.11m, which is a 21% reduction; 

• For a 1.33% AEP event: 0.06m, which is an 8% reduction; 

• For a 1% AEP event: 0.05m, which is a 6% reduction; and 

• For a 1% AEP plus climate change event: 0.13m, which is an 11% 

reduction. 

 

7. Flood risk is a combination of the statistical probability of a flood event 

occurring and the scale of the consequences if it does occur.  The reduced 

flow rates released from the FSA due to the Revised Scheme result in a 

relatively large reduction in flood risk downstream, due both to the benefits 

occurring across a range of flood event probabilities and the large number 

and type of receptors such as residential and non-residential properties 

benefitting from reduced flood depths.  In contrast, the change in flood risk 

upstream of the FSA radial gates is relatively small, due to the small change 

in consequences, influenced by existing flooding in the Baseline scenario, the 

relatively small change in area additional flooded land, which is mostly open 

space, and the relatively few receptors.   

 

8. The FRA shows changes in flooding predicted for the Revised Scheme 

upstream of the FSA radial gates. Changes in peak flood depths (and 

therefore peak flood extents) for design events are predicted to extend 

upstream to the floodplain located south of Well Place Farm, which is 

approximately 1km downstream of Rogues Hill, Penshurst.  At the radial 

gates, peak flood depths increase by 0.55m, reflecting the change in the 

maximum permitted water level between the Baseline and Revised Scheme.  
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However, further upstream from the radial gates, the changes in peak flood 

depths lessen. 

 

9. For flood events considered to be residual risk events, modelling indicates 

that changes in peak flood depths and extents could extend to the 

downstream side of Rogues Hill, but not upstream of it.  Residual risk is the 

risk which remains after risk avoidance, reduction and mitigation measures 

have been implemented.  Residual risks are common in flood risk 

management schemes, as every possible eventuality cannot be designed for.  

These residual risks would typically be flood events of a greater magnitude 

than used for the design of a scheme, the failure of an element of the scheme 

such as a flood bank or structure controlling flow, or the blockage of a 

structure by debris carried along by the flood water.  For the Revised Scheme, 

actions to mitigate flooding can be taken in accordance with the operating 

procedures or for instance, through the provision of alerts regarding 

impoundment and flood warnings.   

 

10. For areas at residual risk of flooding from the Revised Scheme, the changes 

in risk are considered to be relatively small for the following reasons: 

• First, the general areas at residual risk are those that are already 

affected by flooding in the Baseline; 

• Second, residual risks are identified for events that have a relatively 

low probability of occurrence meaning that the magnitude of fluvial 

flooding will already be relatively high; 

• Third, no effects are identified whereby an entirely new area of flooding 

is identified, where existing flood depths/extents suddenly increase 

notably, or where the onset of flooding would be very quick; and  

• Last, existing impoundment and flood warning are given before and 

during floods. 

For the two residual risk events simulated through the model, with flood 

probabilities of 1.33% and 1% AEP, peak water levels increased in the 

Revised Scheme modelling as follows: 

• First, on the downstream side of Rogues Hill depths increased by   

0.04m for the 1.33% AEP event but not for the 1% AEP event, which 

equates to changes of 2% and 0%, respectively; and 

• Second, at Penshurst Place Concrete Road Location 1, located 

between approximately 300m-600m east of Rogues Hill, depths 

increased by 0.09m for the 1.33% AEP event and by 0.02m for the 1% 

AEP event which equates to changes of 30% and 5%, respectively.   
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Changes in flood extents between the downstream side of Rogues Hill and 

Well Place Farm to the east are relatively small.  Most areas of the floodplain 

show changes in the flooded extent of less than 2m, although some areas 

show changes up to 10m.  These larger changes are located at the pond 

north of the Concrete Road.  In addition to the Concrete Road, areas of The 

Yews property, located on the southern side of the River Medway 

downstream of Rogues Hill, is within the area that increased flood depth could 

occur during residual risk events. 

 

11. Model results show that the peak flood levels at Rogues Hill coincide with the 

peak flow rates from upstream, rather than the time of peak water level stored 

at the FSA radial gates. The peak water level at Rogues Hill typically occurs 

10-15 hours prior to the maximum water level at the radial gates being 

reached.  This supports the premise that the peak of flooding at Rogues Hill 

results primarily from the natural flood response from upstream, rather than 

from operation of the FSA.  This explains why the peak flood levels for design 

events at Rogues Hill and further upstream, are not influenced by the change 

associated with the Revised Scheme although water takes longer to drain 

away.  

 

12. These backwater effects caused by the storage of water, for areas upstream 

of radial gates, may prolong water levels.  Where increases in flood water 

levels are predicted, as the flood drains away, water may be on the floodplain 

for a longer duration of time. The duration of these changes will vary on an 

event-by-event basis, given that each event has different characteristics 

associated with the flood such as different flow rates during the event and 

different volumes of water.  The further upstream from the FSA radial gates 

one progresses, the length of time water takes to drain away lessens. 

 

13. For design events, the modelling of the Revised Scheme shows: 

• First, at Vexour Bridge gauging station, Chafford gauging station, 

Colliers Land Bridge gauging station there are no changes in flooding. 

• Second, at Penshurst gauging station, Long Bridge and the upstream 

side of Rogues Hill there are no changes in flooding at the peak of 

flood events, but backwater effects mean that areas of the floodplain 

may take longer to drain. 

• Third, downstream of Rogues Hill and Penshurst Place Concrete Road 

Location 1 there are no changes in flooding at the peak of flood events 

for design events, but backwater effects mean that areas of the 

floodplain may take longer to drain.  For two residual risk events 

considered, increases in flooding at the peak of flood events may 

occur. 

• Fourth, at Penshurst Place Concrete Road Location 2, which extends 

for approximately 350m upstream of Ensfield Road, and also at the 
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upstream of the radial gates, flooding will increase at the peak of flood 

events for design events where the additional permitted level of water 

storage is used.  For these events again areas of the floodplain may 

take longer to drain away. 
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Ben Gibson 


