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1. Introduction

1.1 Background

Entec was commissioned by Kent Thameside Delivery Board to undertake a Strategic Flood
Risk Assessment (SFRA) for Kent Thameside in 2005. The original SFRA was undertaken in
line with the requirements of Planning Policy Guidance 25 (PPG25), the overriding guidance on
development in flood risk areas. In December 2006 PPG25 was replaced by Planning Policy
Statement 25 — Development and Flood Risk (PPS25), the Update Report reflects the policy
changes.

PPS25 has updated guidelines on the production of SFRAs and has new guidance on assessing
the potential impact of climate change. The revised guidance defines new impacts from climate
change on flooding, for example increased rainfall or river flows. The PPS25 Practice Guide
(June 2008) requires climate change to be considered up to the 100 year horizon.

Kent Thameside has been identified as being at a high risk from tidal flooding, owing to the
northern portion of the area being in the Thames Estuary floodplain. The changes in sea-level
rise along the South East coast, as a result of climate change, from PPS25 compared to PPG25
have a potentially significant impact on flood risk.

This Updated SFRA and the original Kent Thameside SFRA should be read alongside the
Dartford Town Centre SFRA which was completed for Dartford Council in 2008. The town
centre SFRA involved the re-modelling of the River Darrent and a detailed analysis of flood
risks which were interpreted to inform site specific guidance. The recommendations in the
Dartford Town Centre SFRA are specific to Dartford’s unique flood risks and development
pressures. The overall principals of flood risk management through avoidance and safe PPS25
compliant developments are themes common to both SFRAs.

1.2 Objectives
Kent Thameside Delivery Board have requested the SFRA to be updated in the following areas:

» Update the tidal breach modelling for six of the original tidal breaches with the
latest sea-level rise data;

» Propose a scope and timeframe for further updating the SFRA.
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1.3  Structure of the Report

This Update Report broadly replaces Section 3 and 5 of the Original SFRA Stage 2 Report by,
updating the data and information on tidal breach modelling. The report contains the following
sections:

» Section 1 introduces the report and provides the objectives;

» Section 2 provides a summary of the design condition used to model the new tidal
breach levels, broadly a revision of Section 3 of the Stage 2 report for the original
SFRA;

» Section3 describes how the breach assessment was undertaken and gives the depth
maps from the breach analysis, and is a revision of Section 5 of the original Stage 2
SFRA report;

» Section 4 provides the hazard maps from the breach analysis, and is a revision of
the original Section 7;

» Section 5 provides guidance on the Sequential Test;
» Section 6 provides guidance on safe development and the Exception Test; and

» Section 7 offers recommendations and conclusions
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2. Design Condition of New Breach
Models

2.1 Climate Change

PPS25 sets out new sea-level rise contingencies for the period up to 2115. These are shown in
Table 2.1.

Table 2.1 Climate Change Sea Level Rise Figures stated in PPS25

Administrative Region Net Sea Level Rise (mm/yr) Relative to 1990
1990 to 2025 to 2055 to 2085 to
2025 2055 2085 2115
East of England, East Midlands, London, SE England 4.0 8.5 12.0 15.0
South West 35 8 11.5 14.5
NW England, NE England 2.5 7.0 10.0 13.0

Source = PPS25 Table B.1 (page 15)

Based on these data it is calculated that the sea-level rise in the Thames Estuary from 1990 to
2115 is approximately 1.2m. These sea level rise figures have been incorporated into the
TuFLOW modelling. For reference and comparison purposes, the Thames still water levels
calculated by the ISIS OM8 in-bank model - August 2005 to February 2006 developed by
Halcrow have been presented in Table A.1 in Appendix A. The levels for 2015, 2065 and 2115
have been calculated by applying the incremental sea level rise figure advocated by PPS25 to
the 2002 Halcrow levels. Figure A.1 in Appendix A illustrates the location of the ISIS model
nodes, as supplied by the Environment Agency (Neil Gunn 18/07/07). The Defra climate
change figures only allow for calculation of levels up to the year 2115. Despite the absence of
available climate change data, beyond 2115, the impact of climate change is predicted to
continue beyond this horizon. The Thames Estuary 2100 (TE2100) Flood Risk Management
Plan should be consulted (upon completion in 2010) to address the flood risk and climate
change impacts up to 2115.

2.2  Storm Surge Profile

JBA Consulting have recently undertaken a review of the extreme storm surge in the Thames
Estuary and the establishment of a new extreme tidal storm surge profile. This revision has
resulted in a shift in the shape of the tidal surge. The ‘shape of the tidal surge’ can be described
as the change in the shape of the normal tidal cycles (tide level against time), as a consequence
of meteorological driving factors. JBA’s revision of the Thames tidal surge has resulted in a
shift from a surge that increased the maximum tide level of several tidal cycle peaks to a surge
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which has a more pronounced influence on just one tidal cycle. The impacts of this revision are
increased peak water level, to those used in the earlier Kent Thameside SFRA.

The impact of the Thames tidal surge analysis and the climate change sea level rise figures
presented in PPS25 have necessitated the re-modelling of breaches in the Dartford and
Gravesham tidal flood defences.
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3. Breach Modelling Assessment

3.1 Introduction

The original SFRA report identified that a breach in the tidal flood defences during an extreme
tidal event would result in a significant flood risk in Kent Thameside. The 2-dimensional
hydrodynamic flood modelling software TUFLOW was used in the SFRA Update to simulate
the impact of a breach in six locations in Dartford and Gravesham. The original SFRA analysed
twelve breach locations, the SFRA Update is reviewing only six of these. TuFLOW records,
water surface levels, depth, velocity and a flood hazard value. These detailed outputs enable
detailed mapping of the flood risk posed by a failure in the defences to be produced.

This section of the SFRA update outlines the methodology used to update the Thames defence
breach modelling. This is required as the methodology used in the SFRA Update, differs
slightly from that used in the original study. The primary differences are related to the
modelling software used and the extreme Thames tide level data.

Failure of Flood Defences

The SFRA is a tool which presents and interprets spatially variable flood risk information to
inform the planning process, its purpose is to provide an evidence base for the formulation of
the LDF. As such the SFRA has assessed the consequence of flood defence failure. The
likelihood of the extreme tide events occurring is low (0.1% annual probability of occurrence),
but as the original SFRA demonstrates, the consequences are very significant. The likelihood of
defence failure is also low and when combined with the probability of the occurrence of the
extreme tidal event, the likelihood of flooding is very low. Nonetheless, the consequence of a
breach remains very high. The SFRA is therefore geared towards facilitating the management
of the hazard rather than prescribing the probability of it occurring and the most likely location
of such failures.

The TE2100 process has involved a review of the Thames tidal defences and this information is
due for release in the spring of 2009.

3.2 Approach and Model Input Data

The tidal Thames floodplain is divided into discrete topographic areas, the term ‘embayments’
is used to describe these areas of floodplain. The East London SFRA provided a name for all
the embayments in East London and in the interest of continuity the same naming convention
has been retained in the Kent Thameside SFRA and Kent Thameside SFRA update. The
embayments are illustrated in Figure 3.1 and are known as the Dartford, Swanscombe and
Gravesham embayments.

3.2.1 Software

The modelling software applied in the Kent Thameside SFRA Update differs to that used in the
original SFRA in that the fully 2-dimensional hydrodynamic flood modelling software
TuFLOW is being utilised in preference to JBA Consulting’s raster based flood routing model
JFLOW. There are several advantages of this approach which include the model’s more
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sophisticated hydrology equations and TUFLOW’s ability to write out velocity and flood hazard
values. TUFLOW also allows a Stage Hydrograph® to be used to represent the rising and falling
tide levels in the Thames. The rising and falling limbs of the predicted tidal Stage Hydrograph
could therefore be modelled with greater accuracy, as during the falling limb of the tide, water
can return to the Thames channel. This function of TUFLOW removes the requirement, which
JFLOW had, of first having to calculate the breach inflows (m3/sec) in the 1-dimensional ISIS
modelling software package.

3.2.2 Topography

One of the key data inputs into a TUFLOW model is the topography of the modelled area.
LiDAR (Light Detecting and Ranging) data is typically used in a TUFLOW model to represent
the ground elevation. The LiDAR data is comprised of a fine resolution grid of cells each with
individual elevation values. This elevation surface is referred to as a ‘DTM’ (Digital Terrain
Model). The same LiDAR data (supplied by the Environment Agency), used in the original
Kent Thameside SFRA, was used in this SFRA Update. In the original SFRA there was a
portion of the Dartford embayment which did not have full LIDAR coverage. To rectify this
data gap, SAR (Synthetic Aperture Radar) data was requested from the Environment Agency.
SAR data is similar to LiDAR in that it is a grided surface elevation model. SAR data is
recognised as being less accurate than LiDAR, this is primarily a function of the data capture
and post collection processing techniques used. Nonetheless, in the absence of a higher quality
data alternative, SAR data represents the only practical solution.

Small edits® were made to the DTM to prepare the data for modelling in the original study;
these edits have been retained in the updated modelling. There have been some changes to
landform in Kent Thameside since the LIiDAR data used in this study was captured. The most
notable example being around the area of the Ebbsfleet International Rail Station. Major
changes to the topography were incorporated in to the DTM. Due to the inherent complexities
in DTM editing, small alterations have not been incorporated. The SFRA therefore represents
an indicative extent of flood risk. Site specific Flood Risk Assessments (FRAs) should be
undertaken in identified risk areas to confirm the degree of flood risk and inform appropriate
flood risk management options.

3.2.3 Modelling Parameters

The topographic data (LIDAR and SAR) was re-sized into a 10m resolution elevation grid. A
10m resolution elevation grid is defined as a regular grid of 10m by 10m cells each with a single
elevation value. This resolution improves the TUFLOW model stability and is considered an
acceptable resolution by the Environment Agency for SFRA breach modelling.

The tidal defences were digitised into the model; these were fixed with a crest level of 10m
AOD. This was because the SFRA was only required to model the residual risk associated with
a structural failure in the flood defences. To model breach scenarios without including the
significant additional complexities associated with over topping modelling, which may be
associated with the 1 in 1000 year event in 2115, the defence heights were fixed at 10m.

! Stage Hydrograph = a record of water level over time.

2 Edits were undertaken to represent know flow routes and to improve model stability.
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When modelling a given breach in TUFLOW, a small stretch of the River Thames in the vicinity
of the breach location is modelled. Applied to this part of the model is the Thames Stage
Hydrograph which controls the tidal water levels.

TuFLOW is a sophisticated modelling package with significant capability. It cannot however,
simulate a ‘dam failure’ scenario. This limitation in the modelling software means that it is not
possible to start the breach simulation when the tide level in the Thames is at its peak. The
breach simulation therefore has to commence at the low point in the tidal cycle. Following
Environment Agency standing advice on breach modelling® the simulations were run for two
Tidal cycles. This allowed for the influence of two tidal level peaks and two tide level troughs,
which resulted in water flowing into the embayments during rising tide levels and caused water
to leave the embayment on the receding limb of the tide. The Kent Thameside Delivery Board
note that some detailed modelling work undertaken in North East Gravesend indicated that there
is @ good match between the resultant maximum flood extents between running a breach
simulation from around high tide, and running a simulation from low tide. The rates of
inundation are not necessarily comparable.

3.3 Location and Configuration of Breaches

Locations for breach models were chosen as part of the original study. Twelve locations were
chosen in total, these included breaches in soft defences (earth embankments, which may be
formed around a clay core) with low lying invert level, hard defences (re-enforced concrete or
steel sheet pile walls) close to urban centres and failure of gates in the flood defences. Figure
3.1 shows the location of the breaches modelled in the original study. The six breaches that had
the most significant flood risk impact have been remodelled to assess the impacts of the revised
Thames tide levels; these are shown in Figure 3.1.

Figure 3.1  Breach Location Map

w2 I T T

Risge

All Ként Tharﬁééide SFRA breaches are idehtified, Ubdat;f)_reache's. are circled in red.

® Personal Communication with Environment Agency Thames Barrier Flood Mapping and Data
Management Team
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Environment Agency policy for defence breaches is to use a 50m wide breach in soft defences
and a 20m wide breach for hard defences. This policy was adopted for Kent Thameside except
in the case of the failure of flood defence gates (Breach GR7), where the width of the gate was
used in the modelling. Table 3.1 shows a list of the breaches modelled in the SFRA Update.

Table 3.1 Comparison of Breach Data for Original and Revised Study

Embayment Breach ID  Width Breach Invert Original ISIS Model Revised ISIS Model
Level Thames Design Level Thames Design Level
1:1000 year level 1:1000 year level for
the year 2115
m mAOD mAOD mAOD
Dartford DT_2 50.0 3.0 5.83 7.139
Dartford DT_10 50 1.0 5.84 7.161
Swanscombe SW_4 50.0 1.4 5.79 7.057
Swanscombe SW_11 20 0.3 5.78 7.011
Gravesend GR_7 7.3 -1.8 5.76 6.895
Gravesend GR_8 50.0 1.1 5.72 6.814

The six breaches that have been remodelled in this Update SFRA are those identified in the
original study as those potentially representing the worst case scenarios for flooding in Kent
Thameside. This being due to either the large volume of flood waters that pass through the
breaches and thus cause the most extensive and deepest flooding or because of their proximity
to urban centres. The Update breaches are evenly distributed between Dartford and Gravesham,
with a mix of hard and soft defence failure scenarios being modelled in each council area. A
breach in the Northfleet Embankment has not been modelled as the area behind the defences is
an existing industrial area. Future development in this area will have to be supported by robust
site specific FRAs which demonstrate that the development proposals meet the requirements of
PPS25. It is important to note that this area remains as a zone of residual flood risk as it is in
defended Flood Zone 3, despite it not being remodelled in the SFRA Update.
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4. SFRA Mapping

4.1 Flood Depth

The resultant flood data from the Breach Analysis is presented in Figures Al to A7 in Appendix
A.

4.2 Flood Hazard

The flood hazard for the residual risk associated with breaches in the Thames defences has been
mapped according to the methodology set out in the original report. Flood hazard provides an
indication of the risk flood waters may pose to life. It is given, as a product of the velocity and
depth of the flood waters, by the following equation®:

flood hazard = depth x (velocity + 0.5)°

The flood hazard is categorised according to Table 4.1 to describe the flood risk posed by the
flood waters. Flood hazard mapping is presented in Figures A8 to Al14 in Appendix B

Table 4.1 Criteria for mapping flood hazard

Classification of Flood Hazard
Degree of

Flood Hazard From To Description

Low <0.75 Caution “Flood Zones with shallow flowing
water or deep still standing water”

Moderate 0.75 1.25 Dangerous for some (i.e. children) “Danger:
Flood zone with deep or fast flowing water”

Significant 1.25 25 Dangerous for most people “Danger: Flood
zone with deep fast flowing water”

Extreme >2.5 Dangerous for all “Extreme Danger: Flood

zone with deep fast flowing water”

Taken from the Flood Risk to People Report — Phase 2 (March 2006)

The hazard mapping for each breach model can be found in Appendix B, the classifications are
based on Table 4.1.

The breaches modelled in this SFRA Update Report provide a detailed appreciation of the likely
extent of flooding and the potential hazard, which is likely to result from a defence failure

* Steven Wade, Mohammed Hassan & Valerie Bain, Flood risks to people in defended areas, (HR
Wallingford Ltd) presented at the London CIWEM conference, January 2005.

® Taken from the Flood Risk to People Report — Phase 2 (March 2006)
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during an extreme tidal event in the year 2115. As described in Section 3, the six breach
locations were selected because they were deemed to present the greatest risk to the majority of
the embayments. There will however be sites where breaches in different locations to those
modelled in the SFRA will potentially present the greatest potential flood risk to a given site.
The most hazardous breach location for any given site needs to be reviewed with the
Environment Agency for any development proposal.
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5. Sequential Test Supporting Material

5.1 Principal of the Sequential Test and PPS25

PPS25 exists to reduce the flood risks, faced by future developments, through the planning
process. It advocates a risk avoidance approach to spatial planning. This is in contrast to a risk
management approach which has historically been the case through the construction of flood
walls and flood defence infrastructure.

5.1.1 Planning Process

The SFRA Update has identified which potential development sites are outside the Flood Zones
2 and 3 and what land uses are considered appropriate for each site based on the guidance
specified in PPS25. Suitability of landuses can be determined through the use of Table 4.2 and
Figures B1 and B2 in Appendix B.

Figures Bla and B1b display the identified risk across each site put forward for review in the
assessment. The flood risk zones are defined by the Environment Agency Flood Zones, which
does not include Functional Floodplain (Zone 3b). In the Dartford Town Centre a functional
floodplain was defined and was used to provide a functional floodplain classification for sites in
Dartford on Figure Bla. The reader is asked to consult the Dartford Town Centre SFRA for
details of this delineation and location specific planning guidance. Figures B2a and B2b are
borough wide maps and use only the Environment Agency Flood Zones (Zone 1, Zone 2 and
Zone 3a).

The sequential approach directs planned development towards Flood Zone 1. There will
however be occasions where planning permissions will be sought in higher flood risk zones,
particularly with respect to the redevelopment of brownfield sites in the urban centres, to remain
inline with wider sustainability objectives. If a development with a vulnerability classification
(see table D.2 in PPS25), is sought in a flood risk zone with a higher probability of flooding
than stated as acceptable in Table D.1 (in PPS25), then the Exception Test must be passed as
part of the site specific FRA. Flood mitigation measures should be considered as early as
possible in the design development process to reduce and manage the flood risks associated with
development.

5.1.2  Vulnerability and Risk

There are several key points that the Councils should consider when applying the Sequential
Test to inform the site allocation process, these are outlined below.

» Increasing the vulnerability of a site by proposing an alternative use of a higher
vulnerability (even if consistent with the risk) is considered an increase in flood
risk and is not inline with the principals of PPS25.

e The most vulnerable landuses should be allocated first, in the areas of least risk.

» Placing less vulnerable uses in low risk areas and thus reducing the amount of
available space for more vulnerable uses in the lower risk zones is not appropriate.
Such a situation can only be considered if it can be demonstrated that the only
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suitable site, for the low vulnerability landuse, is in the area of low risk. Reasons
for this may include space constraints and required transport access.

e If land in zone 3a has to be utilised, development should be steered towards the
areas of lowest hazard within that zone.

The SFRA does not replace the need for site specific flood risk assessments to be undertaken for
proposed developments. Figures Bla (Dartford) and B1b (Gravesham) in Appendix B present
the distribution of flood zones for each of the potential development sites made available for
assessment in the SFRA. The detailed modelling undertaken in the Dartford Town Centre
SFRA has been utlilised in the assessment of sites in Dartford. Please note that the same site
boundaried and classifications used in the Dartford Town Centre SFRA have been used in this
Kent Thameside SFRA Update. Figures B2a (Dartford) and B2b (Gravesham) classify the
zones of flood risk across in accordance with the classifications presented in Table 5.1. Figure
B2a and B2b can be used to guide the decision making process when presented with windfall
sites. The Kent Thameside Regeneration Partnership have a desire to see windfall sites in Flood
Zone 3a, which have not been developed, to be safeguarded from development.

Table 5.1 Flood Risk Classification and Guidance

PPS25 Flood Probability | PPS25 Landuse Guidance
Zone

Flood Zone 3a Likely The water compatible and less vulnerable uses of land in Table D.2 are appropriate
in this zone. The highly vulnerable uses should not be permitted in this zone. The
more vulnerable and essential infrastructure uses in Table D.2 should only be
permitted in this zone if the Exception Test is passed. All developments in this zone
should be accompanied by a FRA.

Flood Zone 2 Unlikely The water compatible, less vulnerable and more vulnerable uses of land and
essential infrastructure in Table D.2 are appropriate in this zone. Subject to the
Sequential Test being applied, the highly vulnerable uses in table D.2 are only
appropriate in this zone if the Exception Test is passed. All development proposals
in this zone should be accompanied by a FRA

Flood Zone 1 Highly All uses of land are appropriate in this zone

Unlikely

Guidance taken from Table D.1 in PPS25

h:\projects\hm-255\20000-projects\20656 ktdb sfra extension\reporting\final reporting and mapping december © Entec UK Limited

2009\r001i5 sfra update december09.doc

December 2009



16

h:\projects\hm-255\20000-projects\20656 ktdb sfra extension\reporting\final reporting and mapping december © Entec UK Limited

2009\r001i5 sfra update december09.doc

December 2009



17

6. Safe Development and the Exception
Test

6.1 The Exception Test

The PPS25 Exception Test recognises that there will be some exceptional circumstances when
development within higher risk zones is unavoidable to meet the Boroughs’ regeneration
aspirations. The Councils’ development targets, driven by Planning Policy Statement 3 —
Housing (PPS3) are likely to result in some of this future development being residential. The
allocation of this necessary development must still follow the sequential approach and where
exceptions are proposed, the Exception Test must be satisfied.

6.2 Passing the Exception Test

To pass the Exception Test three key criteria must be met. These criteria and the sources of
supporting information are presented in Table 5.2,

Table 6.1 Exception Test Guidance

Part Criteria Guidance

a It must be demonstrated that the development provides wider Review site against aims and objectives
sustainability benefits to the community that outweigh flood risk,  of SA and LDD
informed by a SFRA where one has been prepared. If the DPD
has reached the ‘submission stage’ — the benefits of the
development should contribute to the Core Strategy.

b The development should be on previously-developed land or, if PPS3
it is not on previously developed land, that there are no
reasonable alternative sites on developable previously
developed land

c A FRA must demonstrate that the development will be safe, PPS25 and PPS25 Companion Guide
without increasing flood risk else where, and where possible and this SFRA update
reduce the overall flood risk.

Criteria based on paragraph D9 of PPS25

PPS25 states that the Exception Test should be undertaken by only after the Sequential Test has
been applied and passed. For the Sequential Test to have been passed, it must be demonstrated
that there are no other reasonably alternative sites available in zones of lower flood risk. This is
an essential evidence base and should be considered a prerequisite for any development
proposed in a zone of flood risk. Once the Sequential Test has been applied and passed, PPS25
requires the Exception Test to then demonstrate that the development provides wider
sustainability benefits to the community that outweigh the flood risks. Where development is
essential in a flood risk zone, PPS25 requires it to be on previously developed land, if this is not
possible it must be demonstrated that there are no reasonable alternative sites on developable
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previously developed land. The final requirement of the Exception Test states that the
development must be safe, without increasing the flood risk elsewhere and where possible
reduce overall flood risk.

6.2.1 Part c of the Exception Test

Part ¢ of the Exception Test requires an FRA, demonstrating that the proposed development will
be safe, without increasing the flood risk elsewhere. To achieve this, PPS25 identifies a number
of factors which need to be considered.

» Safe access and egress;

e Operation and maintenance;

» Design of development to manage and reduce flood risk wherever possible;
* Resident awareness;

* Flood warning; and

» Evacuation procedures and funding arrangements.

6.3 Management through Design

6.3.1 Approach

Flood risk management by design should only be considered after the sequential approach has
been applied to development proposals. The sequential approach is applicable both in terms of
site allocation and site layout. Only when it has been established that there are no suitable
alternative options in lower risk areas, should building design solutions be considered to
exceptionally allow development to proceed in flood risk areas.

The sequential approach to landuse planning on site can mitigate some of the flood risks.
However, there will be instances where a level of risk remains. In these circumstances, flood
risk management through design is required. This would need to be addressed as part of site-
specific FRA.

6.3.2  Site Layout

Following the full application of the Sequential Test, a site may be proposed for development
within a flood risk zone. The sequential approach to the spatial distribution of landuses on site
should be deployed ahead of building design solutions (See Sections 6.6 to 6.14 in the PPS25
Practice Guide).

6.3.3 Evacuation Routes

Safe escape to outside the flood risk zone should be incorporated into site designs to facilitate
safe evacuation. Additional detailed modelling of watercourses may be required to provide the
necessary flood levels and speeds of onset and flood hazard classifications needed to inform
safe evacuation routes. Safe routes should be identified both inside and beyond the site
boundary of the new development. It should be demonstrated that the routes to and from the
development are also safe to use for the lifetime of the development
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6.3.4 Development Controls

If the Sequential Test is passed for development in a flood risk Zone then in addition to site
layout and escape routes the following measures could be incorporated into building design to
facilitate safe development. In all instances it is recommended that the Environment Agency
are consulted early in the development design process

» Floor levels of ‘More Vulnerable’ uses should be situated above the 1 in 100 year
(plus climate change) predicted flood levels and above the 1 in 200 year (plus
climate change) predicted water levels. In all instances the Environment Agency
should be consulted to ascertain the most recent flood level predictions and for
guidance on the appropriate free board allowance to be incorporated in the design.

e At ground floor level ‘Less Vulnerable’ uses may be considered appropriate (e.g.
parking and commercial). The safe evacuation of the ground floor uses should be
considered in site specific FRAs

» Avoid areas of standing water, if development is proposed in areas of residual
ponding then it is important to consider that the provision of essential services are
maintained to residential units.

» Development should not result in a decrease in flood storage, where possible flood
storage should be increased.

* The suitability of basement development should be discussed with the Environment
Agency on a site specific level.

6.3.5 Management of Surface Water

PPS25 states that surface runoff is an important consideration in the assessment of flood risk
and must be addressed at the SFRA and FRA level. Historically surface water drainage, in
urban areas, utilised underground piped systems to remove excess water from the surface as
rapidly as possible. The sole reliance on piped networks is now recognised as no longer the
most sustainable means of managing surface water. The free discharge of storm water into the
piped network has the potential to increase flooding in downstream areas. Additionally, pipe
systems are not typically designed for extreme floods (greater than the 1 in 30 year) and
combined with the potential for blockage, often resulting in surface water flooding issues.
Furthermore, this traditional approach creates direct pathways by which pollutants from urban
areas may discharge directly into watercourse or percolate into aquifers.

Recent policy changes now place a far greater emphasis on sustainable management of surface
water, different approaches are therefore required. = PPS25 identifies the sustainable
management of surface water as an opportunity to reduce flood risk, manage water quality and
provide integrated amenity and ecological benefits, through the use of Sustainable Drainage
Systems (SuDS) within developments.

The following points provide guidance on the management of surface water:

e All new developments (greater than 1 hectare in size) must include an FRA
inclusive of a consideration of the risks posed by surface water to the site and a
discussion of how surface water run-off from the site will be managed to meet the
requirements of PPS25.

» The CIRIA guidance on the appropriateness of various SuDS techniques should be
consulted. Where possible surface water should be managed using the most
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sustainable method possible. The management of surface water through the use of
above ground techniques like swales, filter strips and ponds is preferable to
oversized pipes and attenuation pipes.

» When preparing site specific FRAs the impact of blocked drains and the likely
consequences should be established. If necessary, it might be appropriate to
slightly raise ground floor slab levels to reduce potential damages. The Kent
Thameside Regeneration partnership recognise that this is not a direct requirement
of PPS25, rather it is viewed as a means of reducing the impact of a potential risk.

* The management of run-off during the construction period is an important
consideration particularly for large sites and details of the measures proposed to
mitigate for this phase of the development are required as part of an FRA.

o The Water Framework Directive (WFD) places specific requirements on the
management of non-point source pollution such as that from construction sites.
Methods to reduce the volume of solids (and run-off volumes) leaving the site may
include:

- Phased removal of surface vegetation;

- Provision of grass buffer strip around the construction site and along the edges
of watercourses;

- Covering of stored materials;
- Ensuring exposed soil is re-vegetated as soon as feasibly possible; and

- Silt fences, siltation ponds and wheel washes
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7. Review and Recommendations

7.1 Review

PPS25 and Development and Flood Risk: A Practice Guide Companion to PPS25 sets out a
framework for the delivery of a SFRA. The purpose of a Stage 1 SFRA is to facilitate the
completion of the Sequential Test and identify whether the Exception test is required. The
recommended outputs of a Stage 1 SFRA are:

» plans showing the LPA area, Main Rivers, ordinary watercourses and flood zones,
including the functional floodplain where appropriate, across the local authority
area as defined in Table D1 of PPS25, as well as all allocated development sites;

» an assessment of the implications of climate change for flood risk at allocated
development sites over an appropriate time period, if this has not been factored into
the plans above;

* areas at risk of flooding from sources other than rivers and the sea;

« the location of any flood risk management measures, including both infrastructure
and the coverage of flood warning systems;

» locations where additional development may significantly increase flood risk
elsewhere. That being Flood Zones 2 and 3 as development in these zones has the
potential to influence flow routes and flood water levels;

With the addition of the mapping provided in this Update Report, the Kent Thameside SFRA
now provides all the information set out above.

The requirements of a Stage 2 SFRA are intended inform the application of the Exception Test,
i.e. probability of flooding, rate of onset, depth and velocity. The data required for this is now
available, individual site assessments have not been undertaken in the Kent Thameside SFRA.
The information presented in the Kent Thameside SFRA and the Update Report robust evidence
base to support the LDF site allocation process.

7.2 Recommendations and Conclusions

Residual Flood Risk

The revised advice on the assessment of the impact of climate change has had a significant
impact on the flood risk to Kent Thameside, in that flood extents are generally larger and
deeper. This will have an impact on the single site FRAs and the interpretation of the Exception
Test. Individual FRAs will need to be undertaken for any sites within the Environment Agency
Flood Risk Zones. FRASs should consult the SFRA to inform the level of residual risk.

The predicted increase in peak tide level by the year 2115 is substantial. The predicted peak tide
level of the 1 in 1000 year event exceeds the current flood defence crest levels. Therefore in the
event of the 1 in 1000 year tide occurring, in the year 2115, it is predicted that there will be
overtopping of the defences. This prediction is based on the assumption that the current flood
defences are not re-engineered. Overtopping of flood defences represents as different type of
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flooding to that associated with defence failure. Nonetheless, overtopping and breaching are
both classified as residual flood risks. They are risks that exist despite there being formal flood
defences. This SFRA update has not quantified or mapped the flooding associated with
overtopping and as such the resultant extent of this risk is not defined. This uncertainty implies
that a site specific FRA for new development proposals, for which the application of the
Exception Test is required, should assess the potential implications of flooding resulting from
defence overtopping.

The Environment Agency’s Land Drainage and Sea Defence Bylaws 1981 require any works
between the mean low water mark and fifteen metres of the landwards toe or foundation of the
flood defence, to have prior written consent from the Environment Agency. The Environment
Agency endeavour to keep this area free from development and wherever possible, improve
access for maintenance vehicles and enhance biodiversity.

Future FRAs in the Ingeress Park area should account for the recent land raising which has been
undertaken since the SFRA ground model was captured.

TE2100 and Production of the LDF

A review of the flood defence assessment management procedure is recommended and a robust
programme for maintaining and improving the defences should be prepared. This should include
a regular review of the latest climate change predictions and the impact of the peak flood level.
The strategy for flood management in the Thames Estuary will be determined by the final
outcomes of the TE2100 review process. The emerging four potential flood management
policies have significantly different implications on how the level of risk facing Kent
Thameside will be addressed over the next one hundred years. These four policies represent a
refinement of the four high level policies that the Environment Agency consulted on in
December 2007, but details could not be released by the Environment Agency. Upon the
completion of the TE2100 project it would be pertinent to undertake a review of the SFRA to
assess the implications of the adopted TE2100 policies. It is understood that that there is no
intention to reduce the current design standard of the flood defences in the developed areas of
Kent Thameside.

At the time of this report’s production the TE2100 project is appraising detailed options, the
outcomes will be available in the spring of 2009. It is likely that there will be policies involving
the sustained provision of the existing standard of protection and the potential for providing
areas for flood water storage. The TE2100 output in 2009 should be reviewed to identify any
locations identified as potential flood storage areas. It is recommended that through the spatial
planning process designated locations are safeguarded for use as flood storage areas by resisting
new development. It is also recommended that development immediately behind the flood
defences to be designed in such a way as to easily facilitate the raising and re-engineering of the
tidal flood defences. For all development applications immediately behind flood defences,
consultation with the Environment Agency should be sought.

7.3 Maintaining an up to date Flood Risk Evidence Base

The following questions are ones which the Councils are advised to ask in order to ensure that
the most recent flood risk information and flood risk policies are used to inform planning
decisions.

» Has the appraisal of detailed TE2100 options been released? (timetabled for 2009)
» Has the final options report of TE2100 been released? (timetabled for 2010)
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» Has there been any revision to national planning policy? (check biannually)

» Has the Environment Agency issued revised/updated guidance on development in
floodplains? (check biannually)

» Has revised tide level / climate change data been released or have the flood zones
been modified (check biannually)

The Environment Agency are due to release revised fluvial floodplain extents for the whole of
the River Darent and downstream of the A2 on the River Cray. This modelling will utilise the
latest 2-dimensional floodplain modelling techniques and provide hazard classification for the
entire fluvial floodplain of the Darent. When the modelling is completed it will be used to
update the Environment Agency Flood Zones. When available, the updated Flood Zones should
be utilised into spatial planning decision making process.
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Appendix A
Updated SFRA Mapping
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