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1.

Introduction

1.1

Purpose of document

1.1.1

This additional submission at Deadline 8 (D8) presents the results of further
Flood Risk Assessment (FRA) work that has been carried out subsequent to the
submissions at Deadline 7 (FRA Update DCO Document 8.7, Revision B and
FRA Summary, DCO Document 14.4) and the FRA submitted with the DCO
application in July 2016 (DCO Document 8.7, Revision A). This document should
therefore be read in conjunction with the previous FRA submissions.

1.1.2

The additional work has been carried out to attempt to stabilise the flood model
under the 1% Annual Exceedance Probability (1%AEP) flood event with an
increase in flows of 105% to account for the anticipated impact of climate change
in the region (referred to from this point as a 1%AEPcc105). This scenario has
been requested by the Environment Agency (EA) in order to assess that the M20
J10a Scheme will not have an adverse effect on Flood Risk.

1.2

Deadline 7 Modelling Conclusions

1.2.1

Previous modelling work at deadline 7 (D7) showed small isolated areas of
increased flooding within the Scheme boundary and upstream of the Scheme
These increases upstream were shown to flood to a depth of approximately
0.02m in an area open agricultural land, approximately 75m2. No increases in
flood extent were shown downstream of the Scheme. Overall any changes in
water level are considered negligible. The inclusion of a flood storage area
resulted in a negligible change to flood risk downstream.

1.3

Deadline 8 Updates

1.3.1

Following submission at D7 adjustments were identified to improve the stability of
the model for a 1%AEPcc105 flood event. These adjustments at D8 included
changes to both the 1D and 2D domain of the hydraulic model.

Changes to 1D Hydraulic Model
1.3.2

1.3.3

Changes to the 1D Hydraulic model were as follows:
•

Removal of model nodes between AYLS9_SLU to AYLS_0X,
representing minor parallel channel of Aylesford Stream (nominally
centred on NGR: TR029414) downstream of Sevington Lane; and

•

Adjustment of ancillary nodes between model nodes AYLS_35U and
AYLS_29D (on the main Aylesford Stream) to allow model to run.

Figure 1.1 displays the location of nodes removed from the 1D Model.
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Figure 1.1 - Map Showing Changes to Model Nodes for Baseline and Proposed Scheme Scenarios

Changes to 2D TUFLOW Model
1.3.4

1.3.5

For both the baseline and proposed Scheme scenarios, the changes made to the
2D model were as follows:
•

Removal 2d_code layer in TUFLOW for minor parallel channel of the
Aylesford Stream (nominally centred on NGR: TR029414) downstream of
Sevington Lane;

•

Removal and adjustment of 2d_bc layer representing minor channel and
main channel of Aylesford Stream; and

•

Adjustment of 1D nodes to reflect changes to 1D model.

To ensure that floodplain and the channel were accurately assessed at this
location, a 2D_zline layer representing channel banks and elevation was
maintained, ensuring that flood mechanisms and flow paths at this location could
be captured and assessed.
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Figure 1.2 - Map Showing 2D Model Representation for Baseline and Proposed Scheme Scenarios

1.3.6

No changes were made to flood event data.

1.3.7

The adjustments to the model geometry were successfully implemented, for
baseline and two proposed Scheme options (with and without the potential flood
storage area) and modelled for the 1%AEPcc105.

1.4

Model Stability

1.4.1

Convergence and model stability was shown to improve once the adjustments
were made. Figure 1.3 and Figure 1.4 provide a comparison of convergence
plots for D7 and D8 modelling updates.
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Figure 1.3 - Screenshot of Model Convergence Plot for D7 Baseline Scenario

Figure 1.4 – Screenshot of Model Convergence Plot for D8 Baseline

1.4.2

Oscillations in water level at the peak of the flood event for previous FRA
submissions were shown downstream of the proposed Scheme. These
oscillations affected the modelled maximum water levels, increasing the
maximum level by approximately 0.2m. This in turn influenced flood extents and
flood mechanisms at this location.
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1.4.3

Subsequent modelling updates at D8 have shown that oscillations which
impacted water levels downstream of the Scheme have been reduced (shown in
Figure 1.5). This improvement in convergence and reduced instability
demonstrates that the updates carried out at D8 have improved the model
performance under the 1%AEPcc105 flood event. Therefore, confidence in results
produced for each scenario with this flood event has increased and provides a
better assessment of potential impacts to flood risk.

Figure 1.5 – Water Level Time Series Plot at Node AYLS_35D for 1%AEPcc105

1.5

Results

1.5.1

Modelled flood extents and 1D modelling results are presented in Figure 1.6 and
Table 1.1, respectively.
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Figure 1.6 - Baseline and Proposed Scenarios Maximum Flood Extents (Deadline 8) 1%AEPcc105
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Table 1.1 - Maximum Water Level and Flow 1D Results at Selected Nodes for 1%AEPcc105 (Deadline 8)

Node

AYLS_53

AYLS_48

AYLS_41

AYLS_40U

AYLS_20

Grid Ref
(NGR)
(Distance
from M20
carriageway

Scheme Alignment

TR 049416
(1.2km
Upstream)
TR 042412
4m
Downstream
TR 036412
640m
Downstream
TR 036412
680m
Downstream
TR 022413
2.2km
Downstream

Baseline
With Scheme
With Scheme Storage
Baseline
With Scheme
With Scheme Storage
Baseline
With Scheme
With Scheme Storage
Baseline
With Scheme
With Scheme Storage
Baseline
With Scheme
With Scheme Storage

Water
Level
(mAOD )

Difference
(m)

Flow
(m3/s)

Difference
(m3/s)

mod

46.54
46.54
46.54
44.38
44.28
44.28
43.06
43.06
43.07
42.72
42.73
42.73
38.53
38.53
38.53

0
0
-0.10
-0.10
0
+0.01
+0.01
+0.01
0
0

8.35
8.34
8.34
15.80
15.81
15.81
14.28
14.29
14.34
14.28
14.29
14.34
9.20
9.20
9.20

-0.01
-0.01
+0.01
+0.01
+0.01
+0.06
+0.01
+0.06
0
0

1.5.2

A small reduction of 0.1m in maximum water level occurs immediately
downstream of the Lacton Farm Culvert at Node AYLS_48 for both proposed
Scheme scenarios (with and without the potential flood storage area).

1.5.3

An increase in water level of 0.01m at node AYLS_40U is shown. This increase
is considered to be negligible.

1.5.4

Model results show a negligible increase in maximum water levels downstream of
the Scheme. The inclusion of a storage area does not provide any benefits in
reducing maximum water levels downstream.

1.5.5

The modelled flood extents show small isolated areas of increased flooding
within the Scheme boundary and downstream of the Scheme. This increase
downstream would flood to a depth of approximately 0.04m in an area
undeveloped woodland (NGR: TR 032412) approximately 100m2 in size. This
location is already surrounded by baseline flood extents and unlikely to have any
significant impact on surrounding properties or communities. No other increases
in flood extent are shown to occur downstream of this location. Therefore, this
increase in flood extent is considered to be negligible.

1.5.6

Overall any changes in water level are considered negligible. A small increase in
flow occurs downstream of the Scheme for each modelled scenario. The
inclusion of a flood storage area does not reduce flows downstream of the
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Scheme. However, given the small increase in these flows it is unlikely that any
increases would be notable during flooding events.
1.5.7

Any change in flood risk with the Scheme in place is therefore considered to be
negligible.

1.6

D8 Modelling Conclusions

1.6.1

Identified changes to improve model stability were successfully implemented for
three additional scenarios (a baseline and two proposed Scheme options with a
1%AEPcc105).

1.6.2

The results of initial modelling for a 1%AEPcc105 flood event carried out for the
March 2017 FRA addendum (DCO Document 13.7) suggested a potential
increase in flood extents downstream of the Scheme. This increase in flood
extents has been confirmed by the latest modelling updates detailed in this
report, although are not as extensive or notable as results submitted previously.
These changes in both flood extent and peak water level are negligible and
unlikely to be noticeable during a flooding event.

1.6.3

It is therefore considered that any changes in flood risk occurring with the
Scheme in place is negligible for a 1%AEPcc105 scenario.

1.6.4

It is considered that this additional modelling gives the Environment Agency the
comfort it requires that the Scheme will not increase flood risk. It would therefore
not be expected that an objection would be received on flood risk grounds, given
the outcome of the additional modelling work described above.

1.6.5

It is not considered that there is any further work that can be carried out before
the end of the Examination on this matter.
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