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2.

INTRODUCTION

2.1.1.

The purpose of this background paper is to provide context for draft policies to be adopted
through the emerging Local Plan. This includes strategic policies about what and how much
development should go where and development management policies about what has to be
looked at when considering planning applications.

2.1.2.

Water, in its broadest sense, is an extremely important factor in considering how our area
should develop in a sustainable way. This is particularly the case as the effects of climate
change begin to be felt more and more as we move forward in time. There are also clear
interconnections between the water environment and other important policy objectives –
including biodiversity, nature conservation and green/blue infrastructure.

2.1.3.

This paper begins by a consideration of national policy in relation to water and flood risk before
moving on look at the situation more locally. The intention of this paper is to establish a
baseline against which the need for further information or analysis can be determined.

2.1.4.

It is also recognised that water and flood risk are capable of being strategic cross-boundary
issues, given the need to manage resources and risks over wide areas.

3.

NATIONAL POLICY

3.1.1.

National policy is set out within the National Planning Policy Statement (NPPF, 2019), with
further advice contained in Planning Practice Guidance (PPG).

3.1.2.

NPPF paragraph 20 requires that strategic policies in local plans should set out an overall
strategy for the pattern, scale and quality of development and make sufficient provision for
(amongst other things) infrastructure for water supply, wastewater, flood risk and coastal
change management. Planning measures to address climate change mitigation and
adaptation should also be included.

3.1.3.

NPPF paragraph 149 & 150 state that local plans should take a pro-active approach to
mitigating and adapting to climate change, taking into account the long-term implications for
flood risk, coastal change and water supply. Policies should support appropriate measures to
ensure the future resilience of communities and infrastructure to climate change impacts, such
as providing space for physical protection measures or making provision for possible
relocation of vulnerable development or infrastructure. New development should be planned
to avoid increased vulnerability to climate change impacts and risks managed.

3.1.4.

NPPF paragraph 170 states that planning policies and decisions should contribute to and
enhance the natural and local environment by (amongst other things) preventing new and
existing development from contributing to, being put at unacceptable risk from, or being
adversely affected by unacceptable levels of soil or water pollution. Development should,
wherever possible, help to improve local environmental conditions such as water quality,
taking into account relevant information such as river basin management plans.
4

3.1.5.

National policy in relation to flood risk and coastal change is contained in NPPF paragraphs
155 – 169. Both this and the local plan should also be read in conjunction with the national
Marine Planning Statement and emerging South East Marine Plan, given the interface
between terrestrial and marine planning in the coastal zone.

3.1.6.

NPPF paragraphs 155 and 156 state that inappropriate development should be avoided by
directing development away from areas at highest risk of flooding (whether existing or future).
Where development is necessary in such areas, it should be made safe for its lifetime without
increasing flood risk elsewhere. Strategic policies should be informed by a strategic flood risk
assessment (SFRA) and should manage flood risk from all sources, having regard to
cumulative impacts.

3.1.7.

NPPF paragraph 157 states that all plans should apply a sequential, risk-based approach to
the location of development. This should take into account the current and future impacts of
climate change, so as to avoid (where possible) risk to people and property and manage any
residual risk. This is to be done by applying the ‘sequential test’ and then, if necessary, the
‘exception test’.

3.1.8.

In addition, policies should:




3.1.9.

safeguard from development that is required, or likely to be required, for current or future
flood management;
use opportunities provided by new development to reduce the causes and impacts of
flooding; and
seek opportunities to relocate development, including housing, to more sustainable locations
where climate change is expected to increase flood-risk to the extent that it will not be
sustainable in the long-term.
NPPF paragraph 158 sets out how the ‘sequential test’ should be applied, directing new
development to areas with the lowest risk of flooding where there are reasonably available
sites available appropriate for the proposed development.

3.1.10. Where it is not possible for development to be located in zones with a lower risk of flooding,
NPPF paragraph 159 allows wider sustainable development objectives to be taken into
account and an ‘exception test’ to be applied. Both parts of the ‘exception test’ have to be
met, these being that:
 the development would provide wider sustainability benefits to the community that outweigh
the flood risk; and
 the development will be safe for its lifetime taking account of the vulnerability of its users,
without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.
3.1.11. NPPF paragraph 162 states that where planning applications come forward on sites allocated
in the development plan through the ‘sequential test’, it need not be applied again at the
application stage. However, the ‘exception test’ may need to be applied in whole or in part if it
was not considered at the plan making stage or where more recent information about existing
or potential flood risk has emerged. It should be noted that some forms of minor development

and changes of use are also exempted from the ‘sequential’ and ‘exception’ tests but may still
require site specific flood risks assessments in accordance with national planning guidance.
3.1.12. NPPF paragraph 163 relates to site specific flood risk assessments at the application stage.
When determining applications, local planning authorities should ensure that flood risk is not
increased elsewhere and require that applications are accompanied by a site specific flood risk
assessment where appropriate. Development should only be permitted where it can be
demonstrated that:
 the most vulnerable development is located in areas of lowest flood risk within the site,
unless there are overriding reasons to prefer a different location;
 the development is appropriately flood resistant and resilient;
 it incorporates sustainable drainage systems, unless there is clear evidence that this would
be inappropriate;
 any residual flood risk can be safely managed; and
 safe access and escape routes are included where appropriate, as part of an agreed
emergency plan.
3.1.13. In addition to the above, major developments are required to incorporate sustainable drainage
systems unless there is clear evidence that this would be inappropriate. Systems used should:
 take account of advice from the lead local flood authority (KCC, in this instance);
 have appropriate proposed minimum operational standards;
 have maintenance arrangements in place to ensure an acceptable standards of operation
for the lifetime of the development; and
 where possible, provide multifunctional benefits.
3.1.14. On coastal zone management, the NPPF refers to the need to ensure that terrestrial and
marine planning is integrated and aligned. Inappropriate development should be avoided in
vulnerable coastal areas and not exacerbate the impacts of physical changes to the coast.
Coastal Change Management Areas should be identified in any areas likely to be affected by
physical changes to the coast and appropriate policies applied reflecting such vulnerability.
3.1.15. Further detailed advice on the application of national policy is provided within PPG, which will
be referred to below as appropriate.

4.

INTERFACE WITH THE MARINE PLANNING SYSTEM

4.1.1.

National policy in relation to marine planning is provided in the Government’s Marine Policy
Statement (MPS, 2011)1 issued under section 44 of the Marine and Coastal Access Act 2009.

See MPS 2011 at
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/6932
2/pb3654-marine-policy-statement-110316.pdf
6
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This also forms the basis upon which the emerging South East Inshore Marine Plan is being
prepared by the Marine Management Organisation (MMO)2.
4.1.2.

Under section 58 of the 2009 Act, the Council is required to take any authorisation or
enforcement decision in accordance with the appropriate marine policy documents, unless
relevant considerations indicate otherwise. Where it does otherwise it is required to state its
reasons for so doing. The Council is also required to have regard to policies set out in the
appropriate marine policy document in undertaking any other functions which affect or might
affect the whole or any part of the UK marine area3.

4.1.3.

The interface of the terrestrial and marine planning systems is at the coast or (in the case of
Gravesham) the river’s edge, with the terrestrial planning system extending to the low water
mark and beyond into the centre of the River Thames in some instances whereas the marine
extends up to the spring tide high water mark and includes impounded bodies of water open to
the river itself.

4.1.4.

Activities taking place in riparian areas have the potential to impact on the marine environment
and vice versa. The MPS and emerging South East Inshore Marine Plan also form the basis
for determining Marine Licences issued by the MMO. The Port of London Authority also has
an important role to play in terms of the management and operation of the River Thames
under separate legislation, including the issuing of River Works Licences and the setting of
byelaws 4.

4.1.5.

In addition, Kent County Council acts as the minerals and waste planning authority for the
Gravesham area (including in conjunction with the Ebbsfleet Development Corporation)
whereby policies contained in the Kent Minerals and Waste Local Plan may also apply at the
interface of land and river.5 This is particularly the case in Gravesham where there are a
number of safeguarded aggregates wharves and landside associated infrastructure.

4.1.6.

Large scale port related developments on the River Thames may also stand to be dealt with as
Nationally Significant Infrastructure Projects under the Planning Act 2008, where the National

For emerging South East Inshore Marine Plan see https://www.gov.uk/government/collections/southeast-marine-plan . Consultation on the draft South East Inshore Marine Plan took place between 14
January and 20 April 2020 and it is anticipated it will be adopted late 2020/early 2021.
3
See http://www.legislation.gov.uk/ukpga/2009/23/section/58
4
For the role of the Port of London Authority see http://www.pla.co.uk/ . The PLA has entered into a
concordat with the MMO to clarify how their respective functions interrelate – see
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/5401
25/thames-concordat-mmo-pla.pdf
5
For Kent Minerals and Waste Local Plan see https://www.kent.gov.uk/about-the-council/strategiesand-policies/environment-waste-and-planning-policies/planning-policies/minerals-and-waste-planningpolicy
2

Policy Statement for Ports (2012) is the key policy document.6 Whilst this is now somewhat
dated, it does include a similar approach to water-related issues as the NPPF and should be
read in conjunction with it.
4.1.7.

In terms of the MPS (2011), the overarching objective is to ensure that marine resources are
used in a sustainable way. In so doing, it seeks to promote healthy, functioning marine
ecosystems whilst protecting marine habitats and species.

4.1.8.

Chapter 2 of the MPS is considered to be of particular relevance to this background paper,
given it overlaps to a considerable extent with Water Framework Directive (WFD) objectives
promoted through the Environment Agency’s Thames River Basin Management Plan (RBMP).
In this respect, particular attention is drawn to the high level approaches to be adopted to
marine planning and decision making and the specific sections on marine ecology and
biodiversity (2.6.1); ecological and chemical water quality and resources (2.6.4); climate
change and mitigation (2.6.7); and coastal change and flooding (2.6.8).

4.1.9.

The draft South East Inshore Marine Plan (Jan 2020) also includes a range of objectives and
policies that are of relevance to this background paper7. Key objectives in relation to the water
environment are set out in Table 1 below:
Table 1 Key water related objectives from the draft South East Inshore Marine Plan (Jan 2020)
relevant to this background paper.
Objective
6

8
11
12

13

The use of the marine environment is benefiting society as a whole,
contributing to resilient and cohesive communities that can adapt to coastal
erosion and flood risk, as well as contributing to physical and mental
wellbeing.
The marine environment plays an important role in mitigating climate
change.
Biodiversity is protected, conserved and, where appropriate, recovered,
and loss has been halted.
Healthy marine and coastal habitats occur across their natural range and
are able to support strong, biodiverse biological communities and the
functioning of healthy, resilient and adaptable marine ecosystems.
Our oceans support viable populations of representative, rare, vulnerable,
and valued species.

For the NPSfP (2012) see
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/3931
/national-policy-statement-ports.pdf
7
See
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/8572
96/DRAFT_SE_Marine_Plan.pdf
8
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4.1.10. Policies within the draft South East Inshore Marine Plan (Jan 2020) are wide ranging, with
some only indirectly connected to the subject of this background paper. It is not therefore
necessary to repeat them all here.
4.1.11. Table 2 below sets out those policies most relevant to water quality, flood risk and coastal
change issues. It should be noted that in addition there is also an extensive suite of policies
relating to biodiversity, which cross the marine-terrestrial divide. Only SE-BIO- 3 and SE-NG-1
have been reproduced given they refer directly to coastal habitats.
Table 2 Key water related policies from the draft South East Inshore Marine Plan (2020) related
to water quality, flood risk and coastal change.
Policy
ref.

Policy Wording

SE–CC-1

Proposals which enhance habitats that provide flood defence or carbon
sequestration will be supported.

SE-CC-2

SE-CC-3

SE-ML-1

Proposals that may have significant adverse impacts on habitats that
provide a flood defence or carbon sequestration ecosystem service
must demonstrate that they will, in order of preference:
a) avoid
b) minimise
c) mitigate significant adverse impacts, or as a last resort
d) compensate and deliver environmental net gains in line with and
where required in current legislation.
Proposals in the south east marine plan area should demonstrate for
the lifetime of the project that they are resilient to the impacts of
climate change and coastal change.
Proposals in the south east marine plan area and adjacent marine plan
areas that are likely to have significant adverse impacts on coastal
change should not be supported.
Proposals that may have significant adverse impacts on climate
change adaptation measures outside of the proposed project area
must demonstrate that they will, in order of preference:
a) avoid
b) minimise
c) mitigate the significant adverse impacts upon these climate change
adaptation measures.
Public authorities must make adequate provision for the prevention, reuse, recycling and disposal of waste to reduce and prevent marine
litter. Public authorities should aspire to undertake measures to
remove marine litter within their jurisdiction.

SE-ML-2

SE-WQ-1

SE-BIO-3

SE-NG-1

Proposals that facilitate waste re-use or recycling to reduce or remove
marine litter will be supported.
Proposals that could potentially increase the amount of marine litter in
the marine plan area, must include measures to:
a) avoid
b) minimise
c) mitigate waste entering the marine environment.
Proposals that enhance and restore water quality will be supported.
Proposals that cause deterioration of water quality must demonstrate
that they will, in order of preference:
a) avoid
b) minimise
c) mitigate deterioration of water quality in the marine environment.
Proposals that deliver environmental net gain for coastal habitats
where important in their own right and/or for ecosystem functioning and
provision of ecosystem services will be supported.
Proposals must take account of the space required for coastal habitats
where important in their own right and/or for ecosystem functioning
and provision of ecosystem services, and demonstrate that they will in
order of preference:
a) avoid
b) minimise
c) mitigate
d) compensate for net habitat loss and deliver environmental net gain.
Proposals should deliver environmental net gain for marine or coastal
natural capital assets and services.
Proposals that may have significant adverse impacts on marine and
coastal natural capital assets and services must demonstrate that they
will, in order of preference:
a) avoid
b) minimise
c) mitigate
d) compensate for significant adverse impacts and deliver
environmental net gain.
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5.

CLIMATE CHANGE

5.1.1.

Information on the latest available United Kingdom Climate Projections (UKCP18) can be
accessed via the Meteorological Office website. 8 The projections are largely probabilistic over
land, based on sophisticated computer modelling at a variety of scales having regard to
potential levels of greenhouse gas emissions. There is considerable variance in likely levels of
impact depending on the scenario tested but the overall message remains broadly consistent
with earlier modelling undertaken under UKCP09.

5.1.2.

This is that summers are likely to become hotter and drier over time, with there being a higher
probability of longer periods of hotter weather extending into the autumn. Whilst summer
rainfall will reduce overall there will be a higher chance of heavy rainfall events that could
result in localised surface water flooding etc.

5.1.3.

Conversely, winters are likely to become warmer and wetter, with decreased chance of snow –
albeit the extent of winter warming between the UKCP09 and UKCP18 projections is
considered to be marginally less..

5.1.4.

Against this backdrop, natural day-to-day, month-to-month and year-to-year variations in
weather and climate will still occur in the future on top of long-term climate trends.

5.1.5.

This means that although winters will become warmer and wetter, cold and drier winters could
still occur as a result of natural variations in the climate system. However, these are likely to
be less common. Similarly, it is still likely that there will be some summers that are colder and
wetter within this overall pattern of change.

5.1.6.

Sea level is predicted to continue to rise in Southern England due both to global warming and
the changes in the level of land as it recovers from the effects of the last glaciation 21,000
years ago – i.e. the level of the land in Southern England is gradually sinking over time whilst
sea level is rising. Depending on the level of greenhouse gas emissions assumed in the
model, rates of sea level rise may accelerate.9

5.1.7.

In this context, it is not considered likely that the intensity of North Sea storm surges or their
frequency is likely to increase due to any increase in storminess. Rather, the return period for
extreme tides will reduce due to the background rise in sea levels – i.e. the level of a current 1

See https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/what-do-you-want-to-do for
links to access UKCP18 data and https://www.metoffice.gov.uk/pub/data/weather/uk/ukcp18/sciencereports/UKCP18-Overview-report.pdf for the UKCP18 overview report on headline findings.
9
It should be noted that these projections do not currently fully take into account any implications of the
potential collapse of the West Antarctic ice shelf given the science in this area is still being developed.
This may result in a significant increase in the rate of sea level rise. See UKCP Marine Report at
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/ukcp/ukcp18-marinereport-updated.pdf
8

in 200 year return period tide would occur more frequently at a shorter return period and the
level of a future 1 in 200 year tide will be commensurately higher due to the rise in sea level.
5.1.8.

Because wave action in the Thames is likely to be driven by localised storminess and not deep
sea wave action, it is unlikely that this will increase greatly in scale or intensity. However, the
effect of rising sea levels will mean that wave action will encroach further up the shoreline over
time, resulting in increased coastal squeeze of intertidal habitats and remaining salt marsh.

5.1.9.

Changes to tide range as a result of sea level rise are more difficult to understand because
they can be influenced by localised factors such as water depth and scour. They are therefore
beyond the scope of this background paper, which concentrates on general trends.

5.1.10. Beyond 2100, the UKCP18 projections suggest that impacts of global warming will continue to
be felt, with the severity of those impacts being contingent on the greenhouse gas scenario
tested. Whilst these projections are considered to be less reliable than those produced for the
main period under study up to 2100, sea level rise will continue to be an important factor that
will need to be taken into consideration in the very long term.
5.1.11. Key messages coming out of UKCP18 for the Local Plan in terms of water and flood risk are
therefore considered to be:
 Long-term sea-level rise will increase the risk and potential severity of tidal flood events.
Whilst this may be reduced through improvements to the defences under the Thames
Estuary 2100 initiative, such risk should be avoided where possible through the application
of the ‘sequential’ and ‘exception’ tests and residual risk managed elsewhere.
 Ensuring that the Local Plan prioritises the maintenance, improvement and replacement of
tidal flood defences above other forms of development is essential to protect property and
lives now and into the future.
 Because climate change involves long-tern physical processes, the risk of tidal flooding and
how this is addressed will remain a key policy driver well beyond the local plan period. This
includes understanding how improved flood defence infrastructure will be delivered and
where.
 Increases in hotter and drier summers will place increased pressure on water resources for
human consumption, including in agriculture. The South East is already a water stressed
area, where there is a need to balance human needs against environmental considerations.
Potential demands on water resources are therefore an important consideration in how we
plan for the future.
 Conversely, wetter winters and potential increases in extreme rainfall events bring with
them the risk of fluvial (rivers and streams) and pluvial (surface water) flooding. Traditional
piped drainage systems risk being overloaded in such conditions and the use of more
natural sustainable drainage options are a better alternative. However, the potential for
localised flash flooding remains during extreme rainfall events and this may have
implications for where development should be located, and surface water run-off managed.
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6.

OVERARCHING OBJECTIVES IN RELATION TO THE
WATER ENVIRONMENT

6.1.1.

Aside from the general planning objectives set out above, Government recognises the
importance of preserving and enhancing the water environment as an essential natural
resource. In so doing, it follows the principles enshrined in the EU Water Framework Directive
(WFD, 2000)10 which adopts an integrated river basin management approach. This has been
implemented locally through the Environment Agency’s Thames River Basin District River
Basin Management Plan (RBMP, adopted 2009 but updated 2015).11

6.1.2.

The Thames River Basin District area is large and covers the catchment of the River Thames
from source to sea – an area of around 16,200 KM2 inhabited by over 15 million people. The
River Basin District is made up of 17 management catchments, including interconnected
rivers, lakes, groundwater and coastal waters. Whilst it is predominately rural, it also includes
large urban areas – including London. The extent of the River Basin District is shown on the
plan below.

Figure 1 Extent of the Thames River Basin District

See https://ec.europa.eu/environment/water/water-framework/index_en.html
See
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/7183
42/Thames_RBD_Part_1_river_basin_management_plan.pdf
10
11

6.1.3.

The RBMP notes a number of significant management issues that it seeks to address, having
regard to the impacts of climate change:
 Physical modifications - affecting 44% of water bodies in the river basin district
 Pollution from waste water – affecting 45% of water bodies in the river basin district
 Pollution from towns, cities and transport - affecting 17% of water bodies in the river
basin district
 Changes to the natural flow and level of water - affecting 12% of water bodies in the
river basin district
 Negative effects of invasive non-native species - affecting 3% of water bodies in the
river basin district
 Pollution from rural areas - affecting 27% of water bodies in the river basin district

6.1.4.

Not all of the above affect all parts of the area equally and those identified as a particular issue
requiring management actions in Gravesham are considered further below in terms of how
they might relate to the emerging Local Plan.

6.1.5.

Environmental objectives have been set for each of the protected areas and water bodies in
the Thames River Basin District area. These objectives are legally binding and all public
bodies must have regard to them when making decisions that could affect the quality of the
water environment. Whilst exemptions may be applied to some of the objectives, these are
only allowed under certain specified circumstances.

6.1.6.

For surface waters, objectives are set for ecological and chemical status. For artificial or
heavily modified water bodies, objectives are set for ecological potential and chemical status.
For groundwater, objectives are set for quantitative and chemical status.

6.1.7.

The aim is to achieve ‘good’ status for water bodies by 2021 as the default objective. However,
alternative objectives can be set where the situation dictates that longer should be allowed to
achieve ‘good’ status or where it is only realistic under the circumstances to achieve a lower
standard.

6.1.8.

In terms of the emerging Local Plan, there are a number of areas in particular where the
planning system can play a positive role in securing on-going improvements to water quality.
These are:
 The progressive reduction of pollution of groundwater – through the redevelopment
and remediation of previously developed sites and ensuring that new development either
goes in the right place to avoid or incorporates features to reduce risk of groundwater
pollution.
 Managing pollution from waste water – by ensuring that appropriate provision is made
for the transportation and treatment of waste water in a timely fashion as development
comes forward and that groundwater or water bodies receiving discharges from treatment
plants are not unacceptably impacted upon;
14

 Managing pollution from towns, cities and transport – by ensuring that surface water
drainage is dealt with appropriately where development occurs to avoid pollution of
watercourses, rivers or groundwater and by promoting the use of sustainable drainage
solutions; and
 Seeking to maintain natural flows and levels of groundwater – by ensuring that water
supply and consumption are managed within sustainable limits and that additional capacity
is available when needed.
6.1.9.

The role that planning can play in managing pollution from rural areas is more limited, in that
this only applies where development is proposed through the Local Plan or permitted through
ad hoc planning applications.

6.1.10. However, the importance of controlling more diffuse sources of pollution arising as a result of
agricultural practice and land management is recognised. Planning decisions should seek to
avoid contributing further to such pollution, particularly where potentially significant adverse
impacts on surface and ground water could result.
6.1.11. On this, it should be noted that mapping provided alongside the Thames River Basin District
RBMP shows that groundwater is a particular issue in the Gravesham area, with this being
poor in 2015 in both quantitative and chemical terms but with an objective that ‘good’ chemical
status should be achieved by 2027. A significant part of the borough to the east and south of
the urban area has been designated as a Nitrate Vulnerable Zone (NVZ) by the Environment
Agency, where controls apply on the use of agricultural fertilizers to help achieve this. This
along with Drinking Water Safeguarded Zones is shown on the plans that follow.

Figure 2 Chemical and quantitative status of groundwater Thames River Basin District
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Figure 3 Objectives for groundwater chemical status within Thames River Basin District

Figure 4 Environment Agency Nitrate Vulnerable Zones (NVZ) and Drinking Water Safeguarded Zones
in the Gravesham Area

6.1.12. In terms of the quantitative aspect of groundwater, it has already been noted above that
Gravesham lies within a part of South East England that is ‘water stressed’ and where
significant demands are already placed on water resources primarily drawn from chalk
aquifers.

6.1.13. In order to manage water resources sustainably, the Environment Agency adopted a Medway
Abstraction Licensing Strategy (Feb 2013) that also covers the Gravesham area. This is
available on-line at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/289875/LIT_1995_61b7f5.pdf

6.1.14. The Darent and Cray Abstraction Licencing Strategy (March 2103) covers the area
immediately to the west. This is also available on-line at:
https://www.gov.uk/government/publications/darent-and-cray-catchment-abstraction-licensingstrategy

18

6.1.15. The issue of water supply and the long-term plans of the water companies to meet needs
arising from development are dealt with separately in section 8 below.

6.1.16. For the sake of completeness, for the purposes of the Thames River Basin District RBMP,
Gravesham lies partly within the Tidal Thames Catchment whereby local WFD initiatives are
co-ordinated under the Your Tidal Thames umbrella – see
https://www.thamesestuarypartnership.org/your-tidal-thames . WFD objectives for this area
differ in that it is in general treated as a Heavily Modified Water Body (HMWB) where the aim
is to achieve Good Chemical Status (GCS) and 'Good Ecological Potential' (GEP) rather than
'Good Ecological Status' (GES). This is because the nature of human interventions in the past
make the achievement of the latter extremely difficult given the constraints that apply.

7.

EXISTING AND EMERGING LOCAL PLAN POLICY IN
RELATION TO WATER AND FLOOD RISK

7.1.1.

Existing Local Plan policy in relation to water and flood risk is contained in adopted
Gravesham Local Plan Core Strategy (2014) policy CS18 on Climate Change. Those parts
relevant to this area state:

Policy CS18: Climate Change
Flood Risk
5.14.36 With the exception of the previously developed sites along the Thames Riverside
(see Policies CS03, CS04 and CS05) and those other regeneration sites which have
already been evaluated in accordance with the sequential and exception tests at the
application stage, development will be directed sequentially to those areas at least risk of
flooding.
5.14.37 Proposals in areas at risk of flooding must be accompanied by a Flood
Risk Assessment (in accordance with national policy and Environment Agency
standing guidance as appropriate) and a Flood Risk Management Plan (if required) to
demonstrate that they are adequately defended and safe over their lifetime. Planning
permission will be refused for schemes which do not pass the sequential and exception
tests.
5.14.38 The Council will prioritise the maintenance, improvement or replacement of flood
defence infrastructure over other land uses where relevant. In addition to meeting their

own flood defence and management needs, the Council will expect new development to
take advantage of opportunities to reduce the causes and impacts of flooding from all
sources where it is technically and financially feasible.
Water Quality
5.14.39 As part of its approach to climate change and environmental improvement, the
Council will have regard to the delivery of the Water Framework Directive and associated
Thames River Basin Management Plan objectives to support water bodies being
progressively improved to “good” status over the plan period.

Sustainable Drainage and Surface Water Run-Off
5.14.40 The Council will seek to minimise the impact of drainage from new development
on waste water systems. In particular, the Council will:



Require that surface water run-off from all new development has, as a minimum, no
greater adverse impact than the existing use; and
Require the use of Sustainable Drainage Systems on all developments where
technically and financially feasible.

Water Demand Management
5.14.41 The Council will seek to manage the supply of water in the Borough and reduce
the impact of new development on the supply of potable water as much as possible. In
particular, the Council will:








7.1.2.

Require all new homes to be built to at least level 3/4 of the Code for Sustainable
Homes in terms of water use (105 litres per person per day consumption). Where it
can be demonstrated that a development is unable to meet these standards, or the
additional standards set out below, permission will only be granted if provision is
made for compensatory water savings elsewhere in the Borough;
Seek 5% of homes on Key Sites to act as exemplars by meeting level 5/6 of the Code
for Sustainable Homes in terms of water use (80 litres per person per day
consumption);
Require all non-residential developments of 1,000 sq m and above to meet the
BREEAM ”excellent” standards of water efficiency and include provision for the
collection of rainwater; and
Support proposals to retrofit existing residential properties in ways which reduce
water consumption.
Whilst the above policy remains broadly consistent with national policy in many respects, the
Council considers that it is necessary to revisit and elaborate on it for generic, strategic and
detailed reasons. The main reasons for so doing are set out below:
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Generic
There have been changes to Government policy since 2014; our understanding of the water
environment; and some aspects of strategic approach. Local policy therefore needs to be
updated to keep it entirely consistent with national policy and the refresh it in the current
context.
Strategic
The proposed end date of the Local Plan will now be rolled forward from 2028 into the mid
1930s. There is a need to fully comprehend and address the implications of this in relation to
water related issues and flood risk, particularly having regard to an even greater emphasis
being placed on climate change and the need to think very long term. This is also in the need to
think about such issues on a strategic cross-boundary basis and understand how the plans of
neighbouring authorities, water companies and the Environment Agency all interrelate.
Detailed
Whilst it is possible to identify and resolve key issues at the strategic level, actual delivery of
objectives often relies on getting it right at the site specific level. Policy CS18 as it currently
stands incorporates both strategic and detailed site specific elements. Responses received to
the Regulation 18 Stage 1 consultation suggested that the Local Plan needs to incorporate
Development Management policies in relation to water and flood risk that more clearly establish
what applicants need to provide at that stage. This would also respect more closely advice set
out in the Government’s Planning Practice Guidance (PPG).
7.1.3.

The sections that follow address the above by looking more closely at the different policy areas
relating to water and flood risk that the emerging Local Plan will cover and how it is intended
that the Council will deal with them. These sections are not intended to replicate in full what is
included in the Regulation 18 Stage 2 consultation documents, rather to provide background to
our approach and how outstanding issues and gaps in understanding will dealt with in moving
forward.

8.

FLOOD RISK

8.1.1.

The basis of national planning policy in relation to flood risk is set out in section 2 above and
the implications of climate change in section 4. Further detail on climate change allowances in
relation to flood risk based on the UKCP18 projections is provided below.

8.1.2.

In accordance with duties imposed under the Flood and Water Management Act 2010, the
Environment Agency has also recently updated the National Flood and Coastal Erosion Risk
Management Strategy for England (July 2020)12. The Council is required to exercise its

See
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/8994
98/National_FCERM_strategy_for_England.pdf
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functions consistent with the strategy, as a risk management authority under the Act. The
Government has also published a Flood and Coastal Erosion Risk Management: Policy
Statement (Defra, July 2020) alongside the strategy13.
8.1.3.

The strategy is based around 3 long-term ambitions by:
 Creating climate resilient places: working with partners to bolster resilience to flooding and
coastal change across the nation, both now and in the face of climate change;
 Ensuring today’s growth and infrastructure is resilient in tomorrow’s climate: making the
right investment and planning decisions to secure sustainable growth and environmental
improvements, as well as infrastructure resilient to flooding and coastal change; and
 Establishing a nation ready to respond and adapt to flooding and coastal change: ensuring
local people understand their risk to flooding and coastal change, and know their
responsibilities and how to take action

8.1.4.

From a land use planning perspective, this includes avoiding inappropriate development in
floodplains and using nature based solutions to slow the flow of or store flood waters. It also
involves ensuring that where properties are at risk, they are safe, flood resilient and that
residual risks are managed.

8.1.5.

Under the strategy, risk management authorities are required to work with partners to:
 deliver practical and innovative actions that help to bolster resilience to flood and coastal
change in local places;
 make greater use of nature-based solutions that take a catchment led approach to
managing the flow of water to improve resilience to both floods and droughts;
 maximise opportunities to work with farmers and land managers to help them adapt their
businesses and practices to be resilient to flooding and coastal change; and
 develop adaptive pathways in local places that equip practitioners and policy makers to
better plan for future flood and coastal change and adapt to future climate hazards.

8.1.6.

To a large extent, the Council already engages in a constructive and on-going way with other
risk management authorities in the area of flood risk and has due regard to it when making
planning decisions under both national and Local Plan policy. It also has a role to play in
terms of emergency planning and response under the Civil Contingencies Act 2004 and under
the County of Kent Act 1980, with specific reference to flood warnings.
Assessing potential areas of flood risk

8.1.7.

Potential sources of flood risk in Gravesham include tidal (from the River Thames); pluvial
(from rainfall, as surface water run-off); fluvial (also potentially from the River Thames and

See
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/9000
94/flood-coastal-erosion-policy-statement.pdf
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Ebbsfleet stream); and groundwater (predominantly as a result of the rebound of water levels
from the cessation of pumping associated with industrial activity and quarrying).
8.1.8.

Extensive work was undertaken to understand flood risk across Gravesham in the lead up to
the submission of the Gravesham Local Plan Core Strategy (2014). This included participation
in the preparation of the Kent Thameside Strategic Flood Risk Assessment (SFRA, 2005) and
Kent Thameside Water Cycle Strategy (2009) which updated work in relation to breach
modelling under extreme tidal flood conditions14.

8.1.9.

Existing flood risk mapping is available for inspection on line in the Core Strategy evidence
base under Climate Change at:
https://www.gravesham.gov.uk/__data/assets/pdf_file/0003/96321/Updated-List-ofExamination-Documents.pdf . This is supplemented by additional mapping in Appendix 1 to
this background paper, including extracts from the Environment Agency’s on-line flood risk
mapping available at https://flood-map-for-planning.service.gov.uk/

8.1.10. The greatest risk to life and property from flooding arises due to tidal flood risk. This risk will
increase over time due to climate change induced sea level rise. It is important therefore to
consider whether work done to date in this area remains fit-for-purpose, as part of the Local
Plan evidence base or whether it needs to be revisited.
8.1.11. In this respect, it is important to understand that the science underpinning climate change
projections relating to sea level rise and tidal conditions (including the return period of extreme
tides and their still water level) deal with complex natural systems where even relatively minor
changes in variables can influence outcomes.
8.1.12. Modelling of future extreme tide levels should therefore not be treated with undue precision
rather as indicative of scale and long-term trend. It should also be remembered that extreme
tidal flood conditions could occur that exceed those levels anyway – i.e. where they have a
predicted return period exceeding 1,000 years.
8.1.13. The 2009 SFRA update pre-dated UKCP09. However, this should not in itself invalidate the
modelling outputs provided the water levels used are sufficiently close to those that would now
be used.
8.1.14. In this respect, it should be noted that the 2009 SFRA update used the then 0.01% (1 in 1,000
year return period) still water levels but only looked at a 100 year period up to 2115 rather than
2136/7 as might now be expected in relation to the emerging Local Plan.
8.1.15. Table 3 below provides a comparison between the still water levels used in the 2009 SFRA
update for Gravesend with those provided by the Environment Agency (EA) for a Flood Risk
Assessment for the Clifton Slipways site (application reference 2019/1122). The basic
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Add link to studies

modelled flood levels used by the EA are taken from work undertaken by HR Wallingford in
2008 for the Thames Estuary 2100 (TE2100) project (node 3.25).
8.1.16. Based on this, it would appear that the water levels used in the 2009 SFRA update are
consistent with those being used by the EA in their flood report for Clifton Slipways dated 4
June 2019 when advising the developer on what levels to use in site specific Flood Risk
Assessments.
8.1.17. For example, assuming that levels rise on an equal year by year basis between 2120 and
2170, the level for a 0.1% or 1 in 1,000 year return period flood event in 2036/7 for node 3.25
would be 6.85m AOD compared to the 6.857m AOD used in the 2009 SFRA update.

Table 3 Comparison between water levels used in SFRA 2009 update with those provided by
the Environment Agency for the Clifton Slipways site
Water level in Metres AOD
used in each case
SFRA update 0.05% or 1 in
200 year return period for
2115
SFRA update 0.01% or 1 in
1000 year return period for
2115
EA provided levels for
Clifton Slipway for 0.01%
or 1 in 1,000 year return
period for 2120
EA provided levels for
Clifton Slipway for 0.01%
or 1 in 1,000 year return
period for 2170

Node 3.25
Imperial Estate
6.717m AOD

Node 3.26
New Tavern Fort
6.687m AOD

6.857m AOD

6.837m AOD

6.670m AOD

6.650m AOD

7.190m AOD

7.190m AOD

8.1.18. However, even if the above is the case, it is still necessary to consider how the levels used in
the 2009 SFRA update compare to the latest published guidance on sea level rise set out in
Planning Practice Guidance last updated in relation to flood risk and climate change
assessment on 22 July 2020.15 The figures produced below have been calculated by the
Council for the purposes of this paper only and have not been subject to formal verification by
the Environment Agency.
8.1.19. The guidance advises that the 70th (Higher Central) and 95th (Upper End) percentile scenarios
for sea level rise should be used in Strategic Flood Risk Assessments. These are calculated

15

See https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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below for TE2100 node 3.25 using 5.81 metres AOD as the year 2000 0.1% AEP (1 in 1,000
year) return period flood level. Comparisons can also be drawn (as required by guidance) with
the H++ climate change scenario allowance for sea level rise of 1.9 metres for total sea level
rise through to 2100. There is no H++ value beyond 2100.16

To understand the basis of the above see UKCP18 Science Overview Report at
https://www.metoffice.gov.uk/pub/data/weather/uk/ukcp18/science-reports/UKCP18-Overviewreport.pdf and the UKCP18 Marine Report at
https://www.metoffice.gov.uk/pub/data/weather/uk/ukcp18/science-reports/UKCP18-Marine-report.pdf .
Whilst the sea level projections UKCP18 are based on sophisticated computer modelling of the impact
of greenhouse gas emissions, there remains a 10% chance that the real world response lies outside
the 5th to 95th percentile estimates and the likelihood of this cannot be accurately quantified. In
particular, the implications of an accelerated dynamic ice discharge from the West Antarctic Ice Shelf
has not been factored in and this would result in a significant additional sea level rise. Currently, the
impact of ice melt from this area is treated conservatively within the UKCP18 modelling. As a result, it
is recommended that the H++ scenario should be considered as a high-end plausible future sea level
rise alongside the other projections.
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Table 4 Impact of sea level rise under the 70th (Higher Central) and 95th (Upper End) percentile
scenarios for Gravesend (node 3.25) on 0.1% (1 in 1,000 year) flood level.
Time period

70th Percentile Higher
Central Allowance
Scenario
MM per
Total
year
increase in
Metres

95th Percentile Upper
End Scenario
MM per
year

Total
increase in
Metres

0.1% AEP (1 in
1,000 year)
flood level in
2000
2000 - 2035

5.7

0.20

6.9

0.24

2036 - 2065

8.7

0.25

11.3

0.33

2066 - 2095

11.6

0.34

15.8

0.46

2096 - 2125

13.1

0.38

18.2

0.53

2126 – 2137*

13.1

0.14

18.2

0.20

Estimated level
of 0.1% AEP (1
in 1,000 year)
flood level in
2137

5.81m AOD

7.12 m AOD

H++
Scenario

5.81m AOD

7.57m AOD

5.81m AOD

+ 1.9 metres
to 2100

7.71m AOD
at 2100

*Period 2126 – 2137 based on previous period rolled forward as no figure given in guidance.

8.1.20. Looking at the above figures, the 7.12m AOD 70th percentile Higher Central Allowance
scenario is not significantly dissimilar to the 6.857m AOD used in the 2009 SFRA update. The
difference is only 0.26 metres and even if there was a minor variation in still water levels, the
topography of the sites along the waterfront effectively mean that the extent and depth of any
tidal flooding is unlikely to differ significantly from that shown in the existing modelling.
8.1.21. Clearly, the difference between the 95th percentile Upper End scenario figure of 7.57m AOD
and the 2009 SFRA update 6.857m AOD is greater (i.e. 0.7m). Whilst this implies a greater
depth of flooding that would need to be taken into consideration as adding to risk, the actual
extent of flooding is unlikely to be much greater than shown on existing modelling due to
topography. In terms of residual risk, rapidity of inundation would be greater should a breach
occur given the greater head of water and loadings on structures would also be
commensurately higher. This would also have implications for habitable flood levels within
developments in areas susceptible to flood risk (including an appropriate ‘freeboard’ for wave
action) and ensuring that developments remain safe as per the second part of the ‘exception’
test.
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8.1.22. However, having taken this into consideration, it is difficult to see how at a strategic planning
level a re-run of the SFRA is going indicate additional areas at significant risk of tidal flooding
other than can be deduced from existing flood risk mapping.
8.1.23. In addition to the above, updating the SFRA at the current time is likely to be hindered by
uncertainty in a number of key areas. For example:
 In the absence of a clear understanding of what the TE2100 project will deliver by way of
upgraded flood defences in terms of a new barrier and/or a new north-south defence east of
the Gravesend urban area, it would be extremely difficult to model what a long-term flood
event in that particular cell would look like;
 In addition, in a world where the 95th percentile level of 7.57m AOD applied, it is likely that
the TE2100 flood defence levels and associated strategy would have to be revisited given
this is close to the assumed crest level of around 8.0m AOD for the new defence to the east
of Gravesend with little allowance for freeboard;17;
 Linked to the above, whilst the Lower Thames Crossing (if built) is unlikely to be susceptible
to tidal flooding on the southern shore because of the position of the portal south of the
A226, at present it is not known how the Lower Thames Crossing will be drained; it’s impact
on the hydrology of the area; or what it’s implications will be for the position and design of
the future Thames tidal flood defences; and
 The implications of proposals to the western side of the borough (Ebbsfleet
Valley/Swanscombe Peninsula) are far from clear given the impending submission of a
Development Consent Order application for London Resort. Whilst much of this is within the
Dartford Borough Council area, it is likely to involve changes to the topography and
drainage of the area which would need to be taken into consideration in any modelling
exercise.
8.1.24. Notwithstanding the above, sea level rise not only affects extreme water levels but also those
of normal tides and those surge tides with a shorter return period. Assuming that climate
change and sea level rise do not have an impact of tidal range on the Thames, it should be
possible to estimate these using the same sea level rise factor set out above. These
estimates are set out in Table 5 below.

7.57m AOD is actually marginally above the modelled 1 in 10,000 year peak water flood level for
Tilbury in 2170 with a new barrier with locks at Long Reach. EA Thames Estuary 2100 Phase 3
Studies, Topic 1.5 Phase 3 Set 2 Estuary Wide Options Hydraulic Modelling (2008) Table 4.10l
17

Table 5 Impact of sea level rise under the 70th (Higher Central) and 95th (Upper End) percentile
scenarios for Gravesend (node 3.25) on normal tides and 5.0% AEP (1 in 20 year) period surge
tides.
2020

70th
Percentile
Higher
Central
Allowance
Scenario
sea level
rise for
period 2020
- 2137

70th
Percentile
Higher
Central
Allowance
Scenario
tide level
2137

95th
Percentile
Upper End
Scenario
sea level
rise for
period 2020
- 2137

95th
Percentile
Upper End
Scenario
tide level
2137

Mean High
Water Spring
(MHWS)

3.48m AOD

1.21m

4.69m AOD

1.62m

5.1m AOD

Highest
Astronomical
Tide

3.88m AOD

1.21m

5.09m AOD

1.62m

5.5m AOD

4.95m AOD

1.21m

6.16m AOD

1.62m

(HAT)
5.0 AEP/ 1 in 20
year return
period

(4.97m AOD)

(6.59m AOD)

(95th percentile
baseline in
brackets)
NB. 2020 figures for MHWS + HAT taken from Port of London Authority Tide Tables and Port Information
2020, converted from Chart Datum to Ordnance Datum by subtracting 3.12m. 5.0% AEP tide level is
derived from information provided by the Environment Agency in 2009. This stated that the 2002 level
was 4.85m AOD and this has been adjusted to a 2020 level using the factors set out in Table 4 above.
The 70th and 95th percentile sea level rise figures have been adjusted from those set out in Table 4 to
reflect a base date of 2020 using the same method. All of the above should be taken as indicative and
the Environment Agency should be consulted to obtain the latest and most accurate figures.

8.1.25. The levels shown in Table 5 are unlikely to represent a significant issue in areas benefiting
from flood defence, which would require upgrading anyway in line with the TE2100 Plan. The
exception to this would be any residual risk arising from factors such as flood gates being left
open due to human error, which should be capable of management.
8.1.26. It is more of an issue however in areas which are undefended (EA Flood Zone 3B) where
flooding could occur more frequently and to a greater depth. This would need to be addressed
as part of any upgrading of the flood defences, particularly as they would be subject to the
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effects of more extreme events also. Some of these areas are also of heritage value which
would be an additional consideration.
8.1.27. To the east of the Gravesend urban area and beyond the new north-south flood defence
proposed as part of the Environment Agency TE2100 works, it is currently not proposed to
upgrade the soft defences protecting the North Kent Marshes. An implication in terms of any
increase in sea level rise beyond those taken into account in developing the TE2100 Plan is
that the marshes would be subject to more frequent flooding from the river over time.
8.1.28. These marshes are of nature conservation importance, with large areas being designated
SPA/Ramsar/SSSI as they host winter migratory bird species etc. Flooding from the river
would introduce saline water and the minimum recovery period after saline flooding would be
around 10 years. The original TE2100 design adopted a precautionary principle whereby such
flooding would only be allowed to occur every 20 years. Should the return period reduce due
to sea level rise, the design approach in this area would need to be revisited.
8.1.29. However, this would largely be a matter for the Environment Agency and Natural England to
resolve and it does not in itself have a major impact on the planning of the rest of the area –
although issues relating to the protection of strategic infrastructure n that area would also need
to be addressed.
Pluvial and fluvial Flooding and main surface water drainage responsibilities
8.1.30. In terms of pluvial and fluvial flooding, the greatest risk arises as a result of increased rainfall
due to climate change – both in terms of winter rainfall and the frequency of extreme events.
Apart from the River Thames itself, the Ebbsfleet stream forming the boundary between
Gravesham and Dartford is the only natural watercourse in the borough where fluvial flooding
might be anticipated.
8.1.31. There are also numerous other drainage ditches and watercourses, along with dry valleys
where capacity could be exceeded, or water begin to flow during extreme rainfall events.
There is also potential for sewers and drains to become surcharged during such events and for
flows to occur over land or down roads and lanes etc. Such occurrences are likely to become
more frequent over time due to climate change.
8.1.32. The most recent UKCP based climate change allowances based issued by Government in
relation to peak rainfall intensity and peak river flows are complex and are reproduced here
mainly for information. As noted above, the primary issue in relation to Gravesham is surface
water flooding due to rainfall (pluvial flooding).

8.1.33. The climate change allowances for peak rainfall intensity for small catchments (less than 5km 2
or urban drainage catchments) are set out in table 6 below. For large rural catchments,
guidance recommends that the allowances for peak river flows be used (see table 7 below).
When undertaking Flood Risk Assessment and Strategic Flood Risk Assessments, guidance
recommends that both the central and upper end allowances be used to understand the
potential range of impacts.

Table 6 Peak rainfall intensity allowance in small catchments (less than 5km2) or urban
drainage catchments (based on a 1961 to 1990 baseline).
Applies
across all of
England

Percentile

Total potential
change
anticipated for the
2020s (2015 –
2039)

Total potential
change
anticipated for the
2050s (2040 2069)

Total potential
change
anticipated for the
2080s (2070 2115)

Upper end

90th

10%

20%

40%

Central

50th

5%

10%

20%

8.1.34. The guidance states that drainage systems should be designed so that there is no increase in
the rate of run-off discharged from a site having regard to the upper end climate change
allowance in table 6. Where on-site flooding for the upper end allowance presents a significant
flood hazard (for example, where depths and velocities of surface water runoff cause a
significant danger to people), measures will be required to protect people and property. This
could include, for example, raising floor levels. As a minimum, there should be no significant
flood hazard to people from on-site flooding for the central allowance.
8.1.35. Climate change allowances for peak river flows are based on river basin districts (Gravesham
lies within the Thames River Basin District) and have regard to the flood vulnerability of the
type development proposed and its lifetime (normally 50 years for commercial or 100 years for
residential). Table 7 below sets out the Environment Agency flood vulnerability classification
(see https://www.gov.uk/guidance/flood-risk-and-coastal-change#Table-2-Flood-RiskVulnerability-Classification )

Table 7 Flood risk vulnerability classification
Essential
infrastructure

Highly vulnerable

Essential transport infrastructure (including mass evacuation
routes) which has to cross the area at risk.
Essential utility infrastructure which has to be located in a flood
risk area for operational reasons, including electricity generating
power stations and grid and primary substations; and water
treatment works that need to remain operational in times of flood.
Wind turbines.
Police and ambulance stations; fire stations and command
centres; telecommunications installations required to be
operational during flooding.
Emergency dispersal points.
Basement dwellings.
Caravans, mobile homes and park homes intended for permanent
residential use.
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More vulnerable

Less vulnerable

Water-compatible
development

Installations requiring hazardous substances consent. (Where
there is a demonstrable need to locate such installations for bulk
storage of materials with port or other similar facilities, or such
installations with energy infrastructure or carbon capture and
storage installations, that require coastal or water-side locations,
or need to be located in other high flood risk areas, in these
instances the facilities should be classified as ‘Essential
Infrastructure’).
Hospitals
Residential institutions such as residential care homes, children’s
homes, social services homes, prisons and hostels.
Buildings used for dwelling houses, student halls of residence,
drinking establishments, nightclubs and hotels.
Non–residential uses for health services, nurseries and
educational establishments.
Landfill* and sites used for waste management facilities for
hazardous waste.
Sites used for holiday or short-let caravans and camping, subject
to a specific warning and evacuation plan.
Police, ambulance and fire stations which are not required to be
operational during flooding.
Buildings used for shops; financial, professional and other
services; restaurants, cafes and hot food takeaways; offices;
general industry, storage and distribution; non-residential
institutions not included in the ‘more vulnerable’ class; and
assembly and leisure.
Land and buildings used for agriculture and forestry.
Waste treatment (except landfill and hazardous waste facilities).
Minerals working and processing (except for sand and gravel
working).
Water treatment works which do not need to remain operational
during times of flood.
Sewage treatment works, if adequate measures to control pollution
and manage sewage during flooding events are in place.
Flood control infrastructure.
Water transmission infrastructure and pumping stations.
Sewage transmission infrastructure and pumping stations.
Sand and gravel working.
Docks, marinas and wharves.
Navigation facilities.
Ministry of Defence defence installations.
Ship building, repairing and dismantling, dockside fish processing
and refrigeration and compatible activities requiring a waterside
location.
Water-based recreation (excluding sleeping accommodation).
Lifeguard and coastguard stations.
Amenity open space, nature conservation and biodiversity, outdoor
sports and recreation and essential facilities such as changing
rooms.

Essential ancillary sleeping or residential accommodation for staff
required by uses in this category, subject to a specific warning and
evacuation plan.

8.1.36. In terms of assessing flood risk arising from peak river flows in Environment Agency flood
zones 2 (land having between a 1 in 100 and 1 in 1,000 annual probability of river flooding) or
3a (land having a 1 in 100 or greater annual probability of river flooding guidance states that
the following climate change allowances should be used in relation to the above classification
of vulnerability;
 Essential infrastructure – use the upper end allowance
 Highly vulnerable – use higher central and upper end allowances to assess a range of
allowances (development should not be permitted in flood zone 3a)
 More vulnerable – use the higher central and upper end allowances to assess a range of
allowances
 Less vulnerable – use the central and higher central allowances to assess a range of
allowances
 Water compatible – use the central allowance
For less vulnerable development, the higher central allowance should be used as the basis for
designing safe access, escape routes and places of refuge.
8.1.37. In Environment Agency flood zone 3b (functional flood plain where water has to flow or be
stored in times of flood) the following climate change allowances should be used:






Essential infrastructure – use the upper end allowance
Highly vulnerable – development should not be permitted
More vulnerable – development should not be permitted
Less vulnerable – development should not be permitted
Water compatible – use the central allowance

Apart from some small areas immediately adjacent to the Ebbsfleet stream and the undefended
areas on the Thames riverfront (which may fall within flood zone 3b over time due to sea level
rise) there is very little land in Gravesham that could be categorised as functional floodplain.
8.1.38. The climate change allowances for peak river flows in the Thames River Basin District based
on the above are set out in table 8 below.
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Table 8 Peak river flow climate change allowances for the Thames river basin district (based on a 1961
to 1990 baseline)
Allowance
category

Percentile

Total potential
change
anticipated for
the 2020s
(2015 – 2039)

Total potential
change
anticipated for
the 2050s
(2040 – 2069)

Total potential
change
anticipated for
the 2080s
(2070 – 2115)

-

25%

40%

80%

Upper end

90%

25%

35%

70%

Higher central

70%

15%

25%

35%

Central

50%

10%

15%

25%

H++

NB: The upper end scenario for both rainfall and peak river flows is represented by the 90th percentile modelled scenario whilst for
sea level rise it is the 95th percentile.

8.1.39. Under the Water and Flood Management Act 2010, the Lead Local Flood Authority for
Gravesham is the Kent County Council (KCC). The KCC is also Highway Authority for the
area and responsible for drainage of roads maintainable at the public expense, other than
those forming part of the Strategic Road Network and the responsibility of Highways
England.18
8.1.40. KCC has adopted a Flood Risk Management Plan (FRMP, 2019) which sets out how it and
other agencies/local authorities would respond in the event of a flood event from different
sources. See
https://www.kent.gov.uk/__data/assets/pdf_file/0019/12097/Flood-response-plan.pdf
8.1.41. The Council worked with KCC and Dartford Borough Council on developing the Thameside
Surface Water Management Plan (TSWMP, 2013). This and a range of other outputs are
available at:
https://www.kent.gov.uk/about-the-council/strategies-and-policies/environment-waste-andplanning-policies/flooding-and-drainage-policies/surface-water-management-plans/thamesidesurface-water-management-plan
8.1.42. As part of it’s responsibilities under Section 19 of the 2010 Act, KCC also produces reports on
surface water flooding incidents etc. One was produced in relation to flooding in Culverstone
and Vigo on 10 June 2019, as a result of a 1 in 217 year rainfall event and this is available online at:

See link to KCC webpage on drainage and flooding at https://www.kent.gov.uk/waste-planning-andland/flooding-and-drainage
18

https://www.kent.gov.uk/__data/assets/pdf_file/0005/110768/Section-19-Vigo-and-Culverstoneflood-investigation-report.pdf
8.1.43. As Lead Local Flood Authority, KCC has responsibilities in terms of land drainage and the
management of ordinary watercourses outside the jurisdiction of Internal Drainage Boards and
has produced a Land Drainage Policy Statement (2019) see:
https://www.kent.gov.uk/__data/assets/pdf_file/0007/104929/Land-drainage-policy.pdf
8.1.44. An Internal Drainage Board (IDB) operates for the North Kent Marshes in Gravesham and
Medway. Its area of jurisdiction is shown in Fig 5 below and further details of its role and
responsibilities is available from it’s website at:
https://www.medway.gov.uk/info/200150/planning_guidance/663/north_kent_marshes_internal_
drainage_board

Figure 5 Area covered by the North Kent Marshes Internal Drainage Board (IDB shown Green)

8.1.45. Within the IDB, there are also a number of Environment Agency (EA) Main Rivers essential to
the drainage of the area. These are shown marked blue on Fig 6 below. A water level
management plan is also in operation on the North Kent Marshes to maintain water levels
within the SPA/Ramsar area to support biodiversity and the migratory bird population. The
Ebbsfleet Stream to the west side of Gravesham is also shown as a Main River and coloured
Blue on EA mapping.
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Figure 6 EA designated Main Rivers on the North Kent Marshes in Gravesham (shown Blue)

Long-term improvements to tidal flood defences
8.1.46. The impact of sea level rise on the effectiveness of tidal flood defences on the River Thames
has been long recognised. Whilst these defences have been raised and improved over time
since the 13th century, they have been subject to periodic failure – such as that which occurred
between the 31 January and 1 February 1953.
8.1.47. It was as a result of the 1953 floods that plans were put in place to upgrade the tidal defences
to their current form, with a new moveable flood barrier installed at Woolwich and with higher
defences downstream. These defences became fully operational in the early 1980s.
8.1.48. Whilst these defences afford a high standard of protection against tidal flooding to most
defended areas in Gravesham, a residual risk of flooding remains due to over-topping under
extreme events or failure of the defences themselves.
8.1.49. The latter could include potential structural failure under normal operating conditions or simple
human failure – i.e. by failing to close a flood gate during an extreme flood event. There are
also some small areas of the town that stand forward of the defences and where protection is
either absent or limited. All of these residual risks require management, irrespective of the
design standard of the main flood defences.
8.1.50. Flood defences also have a limited life in that their condition deteriorates over time – they
require repair or replacement otherwise they may not function properly when needed.

8.1.51. This is particularly the case with the Thames Barrier at Woolwich, which was not designed to
be opened and closed as often as it now is, to respond to increasingly frequent higher tide
levels associated with long-term sea level rise.
8.1.52. A decision was therefore made some time ago by Government to consider what long-term
improvements are required to the tidal flood defences to make them fit-for-purpose into the
next century under the Thames Estuary 2100 (TE2100) Plan. This was adopted by
Government in 2012, with initial stages of implementation under way and a review being made
on progress to date. See:
https://www.gov.uk/government/publications/thames-estuary-2100-te2100
8.1.53. Overall, TE2100 proposes a flexible response to climate change impacts and increased risk of
tidal flooding on the River Thames based on a suite of actions that can be undertaken on a
‘plan, monitor and manage’ basis, having regard to the rate of sea level rise.
8.1.54. This allows for flood defence infrastructure to be put in place in a timely fashion in a cost
effective way. Triggers to plan and implement interventions can then be adjusted in line with
the critical path associated with that particular intervention – i.e. by working back from the date
it is considered the infrastructure is required to be in place.
8.1.55. For the purposes of TE2100, the Gravesham waterfront falls within two main policy units:
Swanscombe/Northfleet and North Kent Marshes. The policy approach in each of these is
as follows:
 Swanscombe/Northfleet Policy Unit: includes the whole of Swanscombe Peninsula and
the Northfleet waterfront, extending into Gravesend town centre. The approach here is to
upgrade existing defences in line with sea level rise to ensure that the existing standard of
defence is maintained.
 North Kent Marshes: includes the Gravesend waterfront eastwards of the Riverside
Leisure Area towards the Metropolitan Police Training Centre at Mark Lane then onwards
out onto the marshes themselves. The approach here is to upgrade existing defences in
line with sea level rise to ensure that the existing standard of defence is maintained for the
developed area and then to construct a new north-south defence at this level back to higher
ground. Beyond this, the defences would not be raised.
8.1.56. The current height of defences along the waterfront varies, with some areas on Swanscombe
Peninsula being defended to a lesser standard. However, for the main urban area, the crest
height of the defences currently stands at around 6.7 – 6.8m AOD.

8.1.57. The height to which they will need to be raised in due course to maintain the same standard of
defence depends to some extent on where any new or upgraded Thames Barrier is
constructed. The basic options are:
 Construct a new or upgrade the existing barrier at Woolwich: an interim option could
be to over-rotate the existing barrier to provide additional height. This would still mean
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raising the crest height of flood defences downstream as part of an integrated system of
flood defence.
 Construct a new barrier at Long Reach, Dartford: under this scenario, there may be no
need to raise defences upstream but it would still be necessary to raise defences
downstream.
 Construct a new barrier between Gravesend and Tilbury: again, under this scenario,
there may be no need to raise defences upstream but it would still be necessary to raise
defences downstream.
8.1.58. Where a barrier on the Thames is located also has implications for tide levels downstream, in
that once it is closed there is a rebound effect which marginally raises water levels. In the
event of more extreme sea level rise, it is anticipated that there may be a need to install a
barrier with locks. This would clearly have implications for the passage of ships, including
those seeking to access Tilbury Docks – although the implications of sea level rise for the
defence of the docks themselves and those surrounding parts of Thurrock would also need to
be understood.
8.1.59. In terms of phasing of any improvements to the flood defences, the Council’s understanding is
that the majority of works to be undertaken in the short term are likely to involve repair and
replacement. However, it is likely that they will need to be raised by around 0.3m by about
2040, associated with the new north-south defence to be built to the east of Gravesend. A
further increase in height of 0.5m would be required by 2070, associated with the new Thames
Barrier construction/upgrade set out above. A further increase in defence height is anticipated
by 2120. This process is illustrated in Fig 7 below.

Figure 7 Phasing of Thames tidal flood defence works as currently understood.

Implications of flood defence issues for the emerging Local Plan
8.1.60. The process of upgrading the Thames tidal flood defences has a number of implications for the
emerging Local Plan:
 Local Plan policy needs to continue to prioritise the repair, upgrade and replacement of
flood defences in line with the TE2100 Plan as per existing policy CS18.
 Developments on the waterfront need to address long-term flood defence issues by either
providing upgraded defences in the area under their control or come to some form of
accommodation with the Environment Agency on how such an upgrade can be achieved in
a timely fashion through partnership working.
 There needs to be clarity provided by the Environment Agency on how flood defence
infrastructure will be delivered where it is not being provided by development or the existing
riparian landowner;
 There needs to be clarity provided by the Environment Agency on the location and landtake requirements of any proposed new Gravesend-Tilbury barrier and north-south defence
east of Gravesend – what is shown on the plan above is not sufficient and could sterilise
important areas for decades to come. The Environment Agency also needs to address the
issue of blight;
 Any proposals for building a new north-south defence to the east of Gravesend (with or
without a new barrier at Gravesend) raise significant issues as to how low-lying areas in the
vicinity will be drained in future. The Environment Agency will need to take this on board as
the scheme progresses and advise the Council on any Local Plan policy implications that
might arise; and
 Similarly, the implications of not improving defences to the North Kent Marshes to the east
will need to be fully understood from a social, economic and environmental perspective.
Given it is proposed that the new defence will be in place by 2040, this implies that planning
and construction is likely to commence toward the end of the emerging plan period.
 Upgrading the Thames tidal flood defences needs to be design-led, having regard to the
character of the area and local amenity. Many parts of Gravesham’s riverfront are of
heritage interest or of amenity value, where improved but safe access to the river would be
of benefit. Working with the MMO and the PLA, there may also be opportunities to improve
recreational use of the river in appropriate locations. Ensuring that the use of the Thames
as a working river whilst securing environmental/biodiversity enhancements will also be
important. Upgrading the defences should not simply be seen as an engineering operation
but an opportunity.

9.

WATER SUPPLY

9.1.1.

Most of the potable (i.e. drinking) water provided to homes and businesses in Gravesham is
supplied by Southern Water. Two small areas of the borough adjacent to Dartford at New
Barn and Longfield Hill are supplied by South East Water. The main part of Dartford Borough
Council urban area to the west is supplied by Thames Water.
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9.1.2.

Planning for the supply of potable water is complex and involves a consideration of likely levels
of demand against sustainable levels of supply under different operating conditions. Because
there are areas where water supplies are deficient whilst others are in surplus, transfers of
water can take place between different zones within each company area and between
companies themselves.

9.1.3.

The supply of water is undertaken by private companies, following privatisation under the
Water Act 1989. There have been a number of changes to legislation since that time and the
industry is also subject to the requirements of a number of EU Directives that have been
transposed into UK law. These include the EU Water Framework Directive, the EU Urban
Wastewater Treatment Directive, and the EU Drinking Water Directive.

9.1.4.

Gravesham lies within Southern Water’s Kent Medway West Water Resource Zone (KMEW
WRZ), which forms part of its wider Eastern Supply Area. This effectively covers the area lying
to the east of the River Medway as far west as the boundary with Dartford Borough and (in
Gravesham) southwards to the North Downs. The east side of the River Medway, as far east
as Sittingbourne, lies within the Kent Medway East WRZ (KME WRZ).

Figure 8 Extent of the Southern Water Eastern Supply Area and approximate areas of Water
Resource Zones (Kent Medway West shown dark purple)
Source:

9.1.5.

Southern Water – Water Resource Management Plan 2019 Technical Overview.

Current domestic per capita consumption of potable water in the Southern Water Eastern Area
is 123 litres per person per day for metered properties and 169 litres per person per day for
unmetered. 100% of water supplied in the Kent Medway West WRZ comes from groundwater

(primarily abstracted from chalk aquifers, although there are also aquifers associated with the
upper greensand), whereas within the Kent Medway East WRZ 56% comes from
rivers/reservoirs and only 44% from groundwater.
9.1.6.

As noted above, Gravesham lies within a part of South East England that is acknowledged to
be water stressed and where the management of water resources needs to be sustainably
controlled within environmental limits, having regard to the potential impact of climate change.

9.1.7.

As a result of this, the Environment Agency adopted a Medway Abstraction Licensing Strategy
(Feb 2013) that also covers in part the Gravesham area. See:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/289875/LIT_1995_61b7f5.pdf

9.1.8.

Similarly, an Environment Agency Darent and Cray Abstraction Licencing Strategy (March
2103) covers the area immediately to the west. See::
https://www.gov.uk/government/publications/darent-and-cray-catchment-abstraction-licensingstrategy

9.1.9.

As part of the system established under the Water Acts, the supplying companies are required
to put in place Water Resource Management Plans (WRMP) setting out how they intend to
meet demand moving forward. An overarching umbrella organisation known as Water
Resource South East (WRSE) has also been formed to consider the wider picture.19

9.1.10. WRMPs are approved by OFWAT following a process of public and stakeholder consultation.
They set out how the water company intends to meet future needs in a sustainable but cost
effective way and are subject to Strategic Environmental Assessment (SEA) and Habitats
Regulation Assessment (HRA, as appropriate), having regard to EU Water Framework
Directive (WFD) objectives and a range of other criteria.
9.1.11. For the sake of robustness, the WRMP considers the following scenarios:
 Normal Year Annual Average (NYAA): Where the demand for water is as expected under
normal conditions;
 Dry Year Annual Average (DYAA): With the annual average demand in a year with low
rainfall, but without any demand restrictions in place;
 Dry Year Critical Period (DYCP): With peak demand over a 7-day rolling period; and
 Dry Year Minimum Deployable Output (DYMDO) : With a need to meet demand during
the autumn period in a dry year, when groundwater levels and river flows are generally at
their lowest and sources are operating at their minimum deployable outputs.

For Water Resource South East (WRSE) see https://www.wrse.org.uk/ . The Environment Agency
has also been consulting on a strategic approach to meeting future water needs across England – see
https://www.gov.uk/government/publications/meeting-our-future-water-needs-a-national-framework-forwater-resources
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9.1.12. Drought Management Plans (DMPs) designed to deal with particular periods of shortage and
maintain an acceptable standard of service also feed into the WMRP. Within the Southern
Water Eastern Supply Area (i.e. including Gravesham) it is only anticipated long-term that a
drought order restricting water use would need to be used on a 5% annual probability (on
average, 1 in 20 years). More extreme events would have a longer return period.20
9.1.13. Under legislation, WMRPs are required to look forward 25 years from their date of adoption
and be reviewed on a 5 year basis. These in turn feed into the water companies 5 year Asset
Management Plans (AMPs) plans to ensure that the necessary investment occurs in strategic
water supply infrastructure in a timely fashion.
9.1.14. The most recent Southern Water WRMP covers the period 2020 – 45 in line with legislation
but also looks forward to 2070 for long-term strategic planning purposes. The WMRP
documents are available on line at: https://www.southernwater.co.uk/our-story/waterresources-planning/water-resources-management-plan-2020-70
9.1.15. For the sake of robustness, the WRMP for the adjoining Thames Water area to the west is
available on-line at: https://www.thameswater.co.uk/about-us/regulation/waterresources#curren
9.1.16. As part of the evidence base underpinning the adopted Gravesham Local Plan Core Strategy
(2014), a Water Cycle Study was commissioned in conjunction with other stakeholders to
better understand the implications of development within Kent Thameside area. This was
based primarily on development requirements set out in the then South East Plan (2009) for
the period 2006 – 26.21
9.1.17. The Kent Thameside Water Cycle Study (2009) is available on-line under the Climate Change
heading at https://www.gravesham.gov.uk/__data/assets/pdf_file/0003/96321/Updated-List-ofExamination-Documents.pdf .22
9.1.18. Based on the South East Plan (2009) requirements that around 17,340 dwellings should be
delivered over the 2006-26 period in Dartford and 9,300 in Gravesham, alongside other

See Table 3 at https://www.southernwater.co.uk/media/2985/wrmp19-annex1-pre-consultation-andproblem-characterisation.pdf
21
For archived version of the South East Plan see
https://webarchive.nationalarchives.gov.uk/20100528160926/http://www.gos.gov.uk/gose/planning/regi
onalPlanning/815640/ .
22
Subsequent to the Kent Thameside Water Cycle Study (2009), a similar exercise was undertaken to
underpin the Kent GIF (Growth and Infrastructure Framework). The Kent Water for Sustainable Growth
Study (2017) is available at
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiWnPb1jd7qAh
VvTxUIHWBrAgMQFjAAegQIBBAB&url=https%3A%2F%2Fwww.medway.gov.uk%2Fdownload%2Fdo
wnloads%2Fid%2F2374%2Fkent_water_for_sustainable_growth_2017.pdf&usg=AOvVaw3tVIMapOq4
AYS9s-7zyxZH . However, this only covers the period to 2031 and in terms of water supply has been
superseded by the Southern Water WRMP (2019).
20

commercial development, it was considered that sufficient water resources could be made
available subject to water efficiency savings and other infrastructure upgrades.
9.1.19. However, things have moved on since the above study was undertaken. In particular:
 There was a major economic recession in 2008, which resulted in a prolonged downturn in
house-building;
 Changes were made to the planning system whereby regional planning was effectively
abolished, in favour of a more localised planning system where Local Plans became the
fundamental building block – subject to co-ordination between plan-making authorities
under the duty to co-operate;
 Those plans in both Dartford and Gravesham are now subject to review, with a need to roll
them forward to the mid-2030s to provide a strategy for development over the 15 years from
adoption. The plan for Medway has yet to be put in place but will run over a similar period;
and
 Government has introduced national policy requiring a significant increase in house-building
and the rate at which it is delivered, along with a Standard Method for calculating the
minimum figure for objectively assessed housing need unless otherwise justified at
examination. This will need to feed into the Local Plan updates as they are progressed
toward adoption.
9.1.20. To facilitate the delivery of housing and other development ‘at pace’ within the Dartford and
Gravesham area, Government has also created the Ebbsfleet Development Corporation
(EDC).23. Part of the role of the EDC is to ensure that utilities infrastructure is delivered in a
timely fashion to support development at pace and that it is sufficiently future-proofed to meet
requirements.
9.1.21. Aside from the above, there are a number of Nationally Significant Infrastructure Projects
(NSIPs) likely to be submitted under the Planning Act 2008 regime which will impact on other
development in Gravesham and the surrounding area over the new Local Plan period and
beyond. These include plans for:
 The Lower Thames Crossing24; and
 London Resort25.
9.1.22. In terms of abstraction and groundwater resources,
Lower Thames Crossing is only
likely to have a negative effect during construction due to the need for water at this stage. This
is reflected in the Preliminary Environmental Information Report (PEIR, 2018) at Table 15.10

See https://ebbsfleetdc.org.uk/
See Lower Thames Crossing website at https://highwaysengland.co.uk/lower-thames-crossing-home/
25
See London Resort website at
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page 514.26 Whilst the nature and severity of such an impact will only be known at the
application stage, this is likely to be temporary during the period of construction (2022/2 –
2027/8). Groundwater is likely to recover following the construction phase, with the residual
risk of pollution from the highway and highway related incidents remaining. This is likely to be
mitigated through design and any pollution is likely to occur outside drinking water Source
Protection Zones (SPZ).
9.1.23. Aside from any impact during the construction phase, London Resort would represent a
potentially major consumer of potable water when operational. This is recognised within the
EIA Scoping Report (2020) but with no indication given of quantum27. However, the previous
Preliminary Environmental Assessment Report (PEIR, April 2015) suggested that this could
be in the order of 9 ML/day. This compared to totally calculated consumption for Dartford of
37ML/day and Gravesham 24 ML/day set out in the Kent Thameside Water Cycle Study
(2009).
9.1.24. Whilst the London Resort EIA Scoping Report states that the applicant is in discussion with
Thames Water over the potential re-use of existing boreholes close to the development site,
the implications of this are not understood as yet. In any case, the DCO application would
need to be accompanied by an Environmental Statement setting out the implications of such
additional abstraction on the overall ability to meet water supply needs in combination with
those arising from other development in the area.

Implications of water supply issues for emerging Local Plan
9.1.25. There are a number of implications relating to water supply issues that need to be addressed
in relation to the emerging Local Plan.
9.1.26. The Southern Water WRMP (2019) provides confidence that there is a strategy for meeting
need for potable water in a sustainable way that will support development in the long-term.
However, the projections used in terms of levels of demand within the WRMP do not
necessarily represent what will be required to meet higher levels of housing delivery required
by Government under the new Standard Method.28
9.1.27. For example, for Gravesham a 2019/20 baseline figure for number of households is given as
42,338, increasing to 47,547 by 2034/5 (+5,209). For Medway, the figure is 111,523 in
2019/20, increasing to 140,316 by 2034/5 (+28,793).

See
https://highwaysengland.citizenspace.com/ltc/consultation/supporting_documents/LTC%201%20PEIR
%20Volume%20One.pdf
27
See EIA Scoping Report (2020) at https://infrastructure.planninginspectorate.gov.uk/projects/southeast/the-london-resort/?ipcsection=docs
28
See Table 7 to Annex 2 to the WRMP on Demand Forecast at
https://www.southernwater.co.uk/media/2988/wrmp19-annex2-demand-forecast.pdf
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9.1.28. Using the 2014 based household projections required by Government to calculate housing
need this is likely to significantly under-represent the Gravesham figure. This could mean that
water infrastructure requirements set out in the WRMP might need to be brought forward to
match demand should higher levels of development be met.
9.1.29. It is also unclear from the WRMP how household growth has been distributed in the Medway
area and therefore how much therefore falls within the Kent Medway West WRZ or will need to
be supplied from it. This may not be critical however given there is potential for bulk supplies
to take place between the Kent Medway West and Kent Medway East WRZs.
9.1.30. Because the WRMPs roll forward well beyond the end of the Local Plan period, water supply is
not considered to be an absolute constraint on development at this stage.29 The issue is
therefore likely to be more one of the phasing of infrastructure delivery and deployable supply
rather than quantum.
9.1.31. As part of duty to co-operate discussions between the Regulation 18 Stage 2 and Regulation
19 consultations, the Council will therefore seek to engage with neighbouring authorities, the
water companies and Environment Agency to understand implications relating to water supply
and the phasing of development/supporting infrastructure.
9.1.32. However, water supply is not only an issue of what resources are deployable at a particular
time but how they are delivered to the consumer and how best use is made of the resource.
9.1.33. In a water stressed area, achieving reasonable levels of water efficiency are important as a
first step. The current level of water consumption in metered areas in the Southern Water area
is on average 123 litres/person/day. This is similar to the current Building Regulations
mandatory requirement that new dwellings should be designed on the basis of a water
consumption of 125 litres/person/day.
9.1.34. Where evidence exists to justify it and it is viable to do so, a more stringent standard of 110
litres/person/day can be introduced.30
9.1.35. The Council already has a water efficiency standard in place under policy CS18 based on the
now withdrawn Code for Sustainable Homes. This was that all new dwellings should meet a
standard of efficiency equivalent to105 litres/person/day (see section 6 above).

This is particularly the case given that the WRMP includes provision for Medway WwTW indirect reuse (18ML/d) and it is not now anticipated that 50% of output would go to South East Water as an
additional bulk transfer. An allowance is also made (1.3ML/d) for bringing back into use the Meopham
Greensand Groundwater Source by around 2030. In addition, sustainable deployable outputs are likely
to increase through nitrate catchment management and improvements in water quality (Gravesend 2.7
ML/d and Strood 2.3 ML/d)
30
See Planning Practice Guidance at https://www.gov.uk/guidance/housing-optional-technicalstandards
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9.1.36. This is equivalent to 110 litres/person/per day which adds 5 litres for garden use etc. In
accordance with the Ministerial Statement dated 25 March 2015, the Council can therefore
apply the national standard in decision making and this will be rolled forward in emerging Local
Plan policy as previously justified.31
9.1.37. However, it should be noted that as part of its WRMP, Southern Water has introduced a
‘Target 100’ initiative whereby it will seek over time to reduce per capita water consumption
to100 litres/person/day.
9.1.38. This is actually quite challenging because the Government’s optional standard in relation to
water saving for new dwellings is higher (as noted above). It would therefore be down to
Southern Water, working in partnership, to establish how this target would be achieved. This
would be against a backdrop of an anticipated fall in water consumption to around 113/114
litres/person/day by 2040 as smart metering is rolled-out and there is greater awareness of the
need to become more sustainable in terms of water use.
9.1.39. In terms of water use within new commercial properties, policy CS18 already has a
requirement that all non-residential developments of 1,000 sq m and above meet the BREEAM
”excellent” standards of water efficiency and include provision for the collection of rainwater.
At the current time, it is anticipated that this provision will be rolled forward in Local Plan policy.
9.1.40. However, the policy requirement under CS18 that the Council will seek 5% of homes on Key
Sites to act as exemplars by meeting level 5/6 of the Code for Sustainable Homes in terms of
water use (80 litres per person per day consumption) is contrary to Government policy. Any
requirement more stringent than the 110 litres/person/day is no longer allowed.
9.1.41. In terms of supply infrastructure, it is not possible at this stage to identify what new water main
or reinforcement is required. This will be looked at in discussions with Southern Water and
other stakeholders as and when the Council develops its strategy in relation to what new
development is likely to be located where. Such discussions will also consider what water
supply infrastructure is required in relation to individual developments or in combination; how
delivery should be phased and who will be responsible for its delivery. This will feed into site
allocation policies and the Infrastructure Delivery Plan supporting the emerging Local Plan, in
due course.
9.1.42. In addition, a new Development Management policy will be brought forward to deal with water
supply issues and what will be considered at the application stage. It will also set out what the
applicant will be required to demonstrate as part of the application process. Details of this will
be provided separately in the Regulation 18 Stage 2 Development Management Policies
consultation document.

For Ministerial Statement dated 25 March 2015 see
https://www.gov.uk/government/speeches/planning-update-march-2015
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10. FOUL WATER DRAINAGE
10.1.1. As with the supply of potable water, the treatment of waste water is largely undertaken by
private companies, following privatisation under the Water Act 1989. National policy requires
new development to be connected to a piped drainage system discharging to a treatment
works as a default position, with alternatives only allowed under exceptional circumstances –
such as where it is not feasible or viable to do so and there is no unacceptable adverse impact
on the water environment.
10.1.2. Most waste water in Gravesham is treated at Waste Water Treatment Works (WWTW)
controlled by Southern Water. The main WWTWs are located at Northfleet, and at Gravesend,
in Dering Way. Both of these discharge treated effluent in the River Thames. Waste water
from an area to the east of the borough around Higham is treated at the Whitewall Creek
WWTW, which discharges into the River Medway.
10.1.3. Southern Water is in the process of developing its Drainage and Wastewater Management
Plan (DWMP) with the aim of published a consultation draft by Summer 202232. This will sit
alongside the next WRMP to provide a more comprehensive approach to water resource
management on a catchment basis.
10.1.4. The DWMP is intended to facilitate collaborative partnership working across risk management
authorities to ensure that robust plans are in place to address issues in relation to sustainable
drainage, flooding and pollution management having regard to delivery of development,
climate change and environmental limits.
10.1.5. It is intended that the DWMP will be developed at three levels, using a ‘bottom up’ approach.
These are:
 Level 1 – Company Level. Overarching company level DWMP providing the corporate
strategy for drainage and wastewater management and long term investment planning that
will secure the outcomes and resilience for customers and the environment.
 Level 2 – Strategic Planning Areas. Plans aligned to individual River Basin Districts (RBD)
catchments, describing strategic drivers for change and providing strategic context for
detailed system assessments taking place at Level 3
 Level 3 – Wastewater catchment / system level. Detailed plans for wastewater treatment
works and the sewerage network system, including Drainage Area Plans (DAPs) and
Drainage Strategy Frameworks (DSFs).
Each of the WWTW serving Gravesham will therefore be subject to a level 3 assessment in due
course and this should integrate with Surface Water Management Plans (SWMPs) and Flood

For Southern Water Drainage and Wastewater Management Plans (DWMPs) Delivery Plan (August
2019) see https://www.southernwater.co.uk/media/2747/dwmp-delivery-programme-august-2019-finalpublication.pdf
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Risk Management Plans (FRMPs) developed by Kent County Council as Lead Local Flood
Authority under the Flood and Water Management Act 2010.
10.1.6. At the Strategic Planning Area level (Level 2), it is intended that Gravesham be included in the
Medway Catchment. It is intended that Medway will be started early in the process. The
extent of the Medway area is shown in Fig 9 below.

Figure 9 Southern Water Strategic Planning Areas for River Basin District Catchments
Source: Southern Water Drainage and Wastewater Management Plans (DWMPs) Delivery Plan (August 2019)

10.1.7. From the above plan, it will be noted that any waste water arising in Gravesham and being
treated at Whitewall Creek WWTW will have implications for the Medway River Basin District
catchment. In contrast, Southern Water will need to co-ordinate its planning with those other
companies discharging into the River Thames within the Thames River Basin District to meet
Water Framework Directive (WFD) and other requirements.
10.1.8. Overall, Southern Water aspires to adopt a ‘natural capital’ approach to the management of
drainage activities in combination with other stakeholders, including Kent as Lead Local Flood
Authority. This has a good fit with the Environment Agency’s recently published National
Flood and Coastal Erosion Risk Management Strategy for England (July 2020).33

See
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/8994
98/National_FCERM_strategy_for_England.pdf
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10.1.9. A combination of sustainable drainage and other natural solutions that slow the flow of surface
water run-off can only help reduce the risks of water overloading drainage systems, surface
water flooding and the discharge of untreated waste water into receiving waters during storm
events.
10.1.10. Working on a catchment basis at the WWTW level also provides the opportunity longer-term to
look at discharges from plant as a resource rather than waste. Currently, sewage sludge from
both the Northfleet and Gravesend WWTW is recovered and processed for use in agriculture.
Subject to water quality and other consideration, thought might be given in future to the re-use
of water - perhaps as part of a wider blue-green infrastructure strategy addressing climate
change impacts.
Implications of foul water drainage issues for emerging Local Plan

10.1.11. In terms of the emerging Gravesham Local Plan, there are a number of key issues that need to
be addressed in relation to foul water drainage. These effectively involve:
 The overall capacity of WWTW to process waste water arising from existing and proposed
development within their catchments in an environmentally acceptable way;
 The capacity of the drainage network to deliver waste water to the WWTW;
 Who is likely to be responsible for delivery what waste water infrastructure and when and
how this affects phasing of development in different areas.
Because the catchments of the WWTW cross local authority boundaries, it is clear that strategic
duty to co-operate cross-boundary issues are involved. This is not necessarily only related to
capacity of infrastructure but also the discharge of processes waste water into receiving bodies
of water (Thames and Medway).
10.1.12. In the absence of a DWMP for area, the Kent Thameside Water Cycle Study (2009)34 sought
to make an assessment of the capacity of existing infrastructure to treat additional waste water
generated by new development; it’s environmental impact in terms of discharges; and what
upgrades were needed as a result. This was hampered to an extent by commercial
confidentiality and the fact that no decision had been made on where waste water from
Ebbsfleet/Eastern Quarry would be directed – i.e. Southern Water at Northfleet or Thames
Water at Long Reach, Dartford.
10.1.13. However, both had made contingency plans to receive it and based on South East Plan (2009)
based housing targets to 2026, it was concluded that sufficient capacity could be made
available whilst not compromising Water Framework Directive (WFD) objectives.

10.1.14. The Kent Water Cycle Study (2009) also considered an option for relocating the Northfleet
WWTW to release land at Ebbsfleet for development associated with the

See CLIM-05 under Climate Change at
https://www.gravesham.gov.uk/__data/assets/pdf_file/0003/96321/Updated-List-of-ExaminationDocuments.pdf
34
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International/Domestic station on HS1. No site was identified for such relocation and only a
‘ball park’ cost provided, alongside a likely timescale for this to be achieved should it be
considered feasible.
10.1.15. Whilst this is not considered further in this background paper, it remains an option that could
be followed. Alternatively, any upgrade in capacity in-situ might also have implications for
development in that area given requirements in terms of land take or associated impacts.
10.1.16. It should be noted that the 2009 study did not look at the Whitewall Creek WWTW because no
significant development was proposed within its Gravesham catchment.
10.1.17. The issue of waste water was revisited as part of the Kent Growth Infrastructure Framework
(GIF) work undertaken in 2017/1835. Whilst this only looked forward to 2031, it too did not
envisage any insurmountable problems in relation to delivering environmentally acceptable
capacity at the Northfleet and Gravesend WWTW.
10.1.18. However, even on the basis of the limited development inputs used for this study, it was clear
that issues might arise at the Whitewall Creek WWTW due to lack of capacity and impact on
receiving waters.
10.1.19. In this respect, it should be noted that the outfall from the plant discharges into waters forming
part of the Medway Marine Conservation Zone (MCZ) and it is only a few kilometres upstream
from the Medway Estuary and Marshes SSSI/Ramsar/SPA. Whilst any issues may be capable
of being addressed, it was considered likely that revised Environment Agency permitting could
be required.
10.1.20. As with water supply, a number of other factors have come into play since the completion of
the Kent Thameside Water Cycle Study (2009). These will also need to be taken into
consideration in bringing forward the emerging Local Plan:
 Increase in the quantum of development proposed and its spatial distribution both in
Gravesham and in neighbouring authorities;
 Which WWTW catchment such development will be located, given capacity issues and
impact on the water environment – including the sensitivity of receiving waters to increased
discharges;
 Whether there are any implications arising due to an increase in volume of sewage sludge
produced; and
 Any need for new waste water drainage infrastructure/upgrades or reinforcement to meet
additional loadings place on the existing system as a result of new development.

See The Kent Water for Sustainable Growth Study (2017) is available at
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiWnPb1jd7qAh
VvTxUIHWBrAgMQFjAAegQIBBAB&url=https%3A%2F%2Fwww.medway.gov.uk%2Fdownload%2Fdo
wnloads%2Fid%2F2374%2Fkent_water_for_sustainable_growth_2017.pdf&usg=AOvVaw3tVIMapOq4
AYS9s-7zyxZH
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10.1.21. In relation to the second bullet point, it should be noted that a separate waste water treatment
plant has been constructed in Eastern Quarry (Ebbsfleet) capable of meeting a need
equivalent to around 5,250 dwellings36. The latest Water Management Strategy under
Condition 12 to the planning permission appears to have been approved in 2019. However,
whilst this deals with total levels of discharge and where they would be directed, it is less clear
where foul water will be sent for treatment. It appears that some parts of the development will
now be dealt with at the Southern Water WWTW at Northfleet.37
10.1.22. For the sake of completeness, it is now understood that the intention is that the main discharge
of groundwater and effluent arising from the on-site WWTW will be directed into the River
Thames via a pipeline down Craylands Gorge to Swanscombe Marshes, with an outlet and
headwall immediately east of Black Duck Marsh38.
10.1.23. Whilst the Kent Thameside Water Cycle Study (2009) accepted that in theory either the
Northfleet or Long Reach WWTWs could be expanded to accommodate it and this was largely
a commercial decision, additional development in Gravesham into the emerging Local Plan
period may now also need to call on additional capacity at Northfleet unless alternative
solutions are found. Whether or not this is an issue therefore needs to be addressed.
10.1.24. The proposed London Resort NSIP project also raises issues in that the EIA Scoping Report
suggests a range of alternatives for dealing with waste water, one of which is to pump to the
Southern Water WWTW instead of having a dedicated plant on site with its own outfall.39
However, the Council would expect the in-combination impacts of London Resort on the foul
water drainage system and receiving waters to be dealt with through the Environmental
Statement submitted in support of the application.
10.1.25. As part of duty to co-operate discussions between the Regulation 18 Stage 2 and Regulation
19 consultations, the Council will seek to engage with neighbouring authorities; the Ebbsfleet
Development Corporation; the water companies; and Environment Agency to understand
implications relating to foul water drainage and treatment (alongside surface water drainage)
and the phasing of development/ supporting infrastructure.
10.1.26. It is not possible at this stage to identify what localised improvements to foul water capacity will
be required in the form of new or upgraded sewers. This will be looked at in discussions with
Southern Water and other stakeholders as and when the Council develops its strategy in
relation to what new development is likely to be located where.

See KCC application DA15/0887 at
https://www.kentplanningapplications.co.uk/Planning/Display/KCC/DA/0164/2015
37
See EDC application 19/0035 at http://applications.ebbsfleetdc.org.uk/onlineapplications/applicationDetails.do?activeTab=documents&keyVal=PNOE6NUAGR500
38
See EDC/19/0209 at http://applications.ebbsfleetdc.org.uk/onlineapplications/applicationDetails.do?keyVal=Q2ABJUUAI5I00&activeTab=summary
39
See
36
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10.1.27. Such discussions will also consider what additional drainage infrastructure is required in
relation to individual developments or in combination; how delivery should be phased and who
will be responsible for its delivery. This will feed into site allocation policies and the
Infrastructure Delivery Plan supporting the emerging Local Plan, in due course.
10.1.28. In addition, a new Development Management policy will be brought forward to deal with foul
water drainage issues and what will be considered at the application stage. It will also set out
what the applicant will be required to demonstrate as part of the application process. Details
of this will be provided separately in the Regulation 18 Stage 2 Development Management
Policies consultation document.

11. SURFACE WATER DRAINAGE
11.1.1. As noted above, surface water drainage is likely to become more of an issue over time due to
climate change and the potential for increased winter rainfall and a shortening of the return
period of extreme rainfall events. Surface water flooding may also result from groundwater
effects, particularly where reductions in abstraction for industrial/quarrying purposes has
occurred allowing the water table to rise. Again, this is likely to be more of a problem in winter
periods where increased rainfall would allow greater recharge of aquifers.
11.1.2. Section 9 above also notes that surface water drainage will be a consideration in the DWMP to
be developed by Southern Water in relation to its responsibilities and that various stakeholders
will be involved in its preparation – including Kent County Council as Highway Authority and
Lead Local Flood Authority under the Flood and Water Management Act 2010.40
11.1.3. Existing adopted policy CS18 prioritises sustainable drainage solutions as a default position
within developments where technically and financially feasible. In addition, it requires that
surface water run-off from all new development should, as a minimum, have no greater
adverse impact than the existing use. Where Flood Risk Assessment (FRA) is required on
sites, the national policy requirement that flood risk should not be increased elsewhere also
applies (NPPF 2019, paragraphs 155 and 160).
11.1.4. Sustainable drainage has been a material consideration in planning decisions since 15 April
2015. Kent County Council (KCC), as Lead Local Flood Authority, is a statutory consultee on
all major developments in terms of surface water drainage and provides technical advice and
guidance in this area 41 .

For KCC webpage on its role in relation to water and flood risk see - https://www.kent.gov.uk/wasteplanning-and-land/flooding-and-drainage
41
For definition of Major Development in relation to the 2010 Act see
https://www.kent.gov.uk/__data/assets/pdf_file/0016/32227/Definition-of-major-development-inplanning.pdf
40

11.1.5. It has developed a Thameside Surface Water Management Plan (SWMP, 2013), working with
Gravesham and Dartford Councils.42 It has also produced (with other LLFAs) a guide to
designing sustainable drainage into developments entitled Water. People. Places - A guide for
master planning sustainable drainage into developments43 and has adopted a formal Drainage
and Planning Policy Statement (Dec 2019) to guide decision making.44
11.1.6. As set out elsewhere in this background paper, surface water flooding has not generally been
a significant issue in Gravesham in the past but there may be areas of vulnerability looking into
the future given potential impacts of climate change. The effects of an extreme 1 in 217 year
rainfall event in Culverstone and Vigo in June 2019 have already been noted above.45
Implications of surface water drainage issues for emerging Local Plan
11.1.7. In terms of the emerging Gravesham Local Plan, there are a number of key issues that need to
be addressed in relation to surface water drainage. These effectively involve considering:
 Whether or not there are areas which may be particularly susceptible to surface water
flooding during extreme rainfall events given climate change impacts. If there are, the
question which then arises is whether these areas should be avoided with preference to
areas at lower risk (i.e. applying the ‘sequential test’) or whether the sustainability benefits
outweigh risk and impacts can be managed (i.e. applying the ‘exception test’); and
 Whether or not new infrastructure is required to deal with surface water drainage issues
moving forward and/or a management train approach to surface water drainage involving
land use in particularly vulnerable areas to control rates of run-off through the use of natural
solutions.
The only areas in Gravesham where strategic cross-boundary surface water drainage issues
are likely to arise are Swanscombe Peninsula (particularly if London Resort comes forward) and
the Ebbsfleet Valley. The former would be dealt with through the NSIP process in the case of
London Resort or in discussion with Dartford Council if an alternative is promoted through its
emerging Local Plan. Any fresh planning application for Ebbsfleet Valley would require an FRA,
which would also assist in understanding the longer-term management of the water environment
in the area.
11.1.8. It is not possible at this stage to identify what localised improvements to surface water
drainage systems will be required in relation to the highway network or sewer system
controlled by Southern Water. This will be looked at in discussions with Southern Water, KCC

See https://www.kent.gov.uk/about-the-council/strategies-and-policies/environment-waste-andplanning-policies/flooding-and-drainage-policies/surface-water-management-plans/thameside-surfacewater-management-plane
43
See https://www.kent.gov.uk/__data/assets/pdf_file/0007/23578/Masterplanning-for-SuDS.pdf
44
See https://www.kent.gov.uk/__data/assets/pdf_file/0003/49665/Drainage-and-Planning-policystatement.pdf
45
See https://www.kent.gov.uk/__data/assets/pdf_file/0005/110768/Section-19-Vigo-and-Culverstoneflood-investigation-report.pdf
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and other stakeholders as and when the Council develops its strategy in relation to what new
development is likely to be located where.
11.1.9. Such discussions will also consider what additional drainage infrastructure is required in
relation to individual developments or in combination; how delivery should be phased and who
will be responsible for its delivery. This will feed into site allocation policies and the
Infrastructure Delivery Plan supporting the emerging Local Plan, in due course.
11.1.10. In addition, a new Development Management policy will be brought forward to deal with
surface water drainage issues and what will be considered at the application stage. It will also
set out what the applicant will be required to demonstrate as part of the application process.
Details of this will be provided separately in the Regulation 18 Stage 2 Development
Management Policies consultation document.

12. CONCLUSIONS AND NEXT STEPS
12.1.1. Water and flood risk issues are complex and will be considered in line with the approach set
out above in this background paper, having regard to development options set against the
implications of climate change.
12.1.2. A number of cross-boundary strategic issues are identified in particular that will need to be
discussed with the water companies, Environment Agency and neighbouring authorities.
These discussions will take place as part of the Regulation 18 Stage 2 consultation and prior
to the Regulation 19 consultation on the submission version of the Local Plan. Where further
work is required, this will be commissioned as necessary in discussion with key stakeholders.

Appendices
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Gravesham Water and Flood Risk Background Paper
Appendices
A.1
The Council has not commissioned new flood risk mapping for the Regulation 18
Stage 2 consultation and will discuss the need for this with the Environment Agency before
deciding next steps. As set out in the Background Paper, the most significant risk
associated with flooding in Gravesham arises as a result of extreme tidal flood events
caused by North Sea storm surges similar to that which occurred in February 1953.
A.2
One of the effects of climate change is an anticipated increase in sea levels over
time. The height of such tidal surges will increase and in planning for where development
should be located, the Council is obliged to have regard to climate projections set out in
Planning Practice Guidance. These are based on the latest scientific modelling of different
climate change scenarios contained in the United Kingdom Climate Projections (UKCP18)
reports.
A.3
In terms of the Local Plan, the focus of this exercise is quite limited in that the
information required only needs to be sufficient to identify areas at potential risk of flooding
from different sources for different return periods in order to apply national planning policy
when deciding where new development should go – in particular when applying the
Sequential and Exception Tests (NPPF 2019, Chapter 14). Such work also provides an
indication of existing development at potential risk of flooding to inform how they should be
defended in the future and residual risk managed.
A.4
The Council undertook a full Strategic Flood Risk Assessment (SFRA) when
preparing the now adopted Gravesham Local Plan Core Strategy (2014). Whilst the original
SFRA and update are now dated (last issue 2009) and do not reflect latest climate change
predictions on sea level rise, this does not mean they are no longer valid in providing a
sufficient assessment of which areas may be susceptible to tidal flooding during extreme
events.
A.5
As noted within the main text to the Background Paper at 8.1.23, there are also
reasons why it is difficult to run new flood risk modelling at the current time given
uncertainties about what is happening with the upgrading of defences under TE2100 and
development proposals for Ebbsfleet Valley and Swanscombe Peninsula.
A.6
The Council’s current view is that the topography of affected areas is such that any
increase in extreme tidal flood levels through to 2036 is likely only to have a marginal affect
on the extent and depth of flooding overall and that the existing modelling gives a pretty
clear indication where the national tests should be applied.
A.7
The plans that follow are provided to show what has informed the Council’s thinking
in this area. For the sake of simplicity, these plans concentrate on some of the key areas
potentially affected by tidal flood risk – in particular around the Canal Basin and North East
Gravesend. Other areas along the waterfront are also potentially affected but are either
already developed or allocated for development within the Local Plan. No representations
have been made to date that these should be avoided due to flood risk issues or a different
approach to their future use should be contemplated.

Fig A1: Environment Agency Flood Risk Map for Gravesham riverfront (October 2020) – assumes no defences

Fig A2: Topography of the riverfront area in Gravesham

Source: Kent Thameside
SFRA Stage 2 Flood Risk
Analysis (2005)

Fig A3: Kent Thameside SFRA Flood Zones (2005) based on PPG25 – note limited extent of Flood Zone 2 on edge of Flood Zone 3
indicative of topography and degree of containment of areas susceptible to tidal flooding. Areas susceptible to fluvial flooding also shown –
predominately dry valleys apart from Ebbsfleet Stream corridor.

Source: Kent Thameside SFRA
Stage 2 Flood Risk Analysis
(2005) – see SFRA report for
assumptions.

Fig A4: SFRA modelled extreme overtopping event with tide level at 7.14m AOD. Effectively the same as GBC estimate of 70th percentile
UKCP18 1 in 1,000 year return period flood event in 2037 at 7.12m AOD (see main Background Document at Table 4)

Source: Kent Thameside
SFRA Stage 2 Flood Risk
Analysis (2005) – see
SFRA report for
assumptions.

Fig A5: SFRA Update (2009) breach modelling outputs for breach location GR7 (Canal Basin)

2009 SFRA update level for 1 in 1,000 flood event = 6.895m AOD
Breach width 7.3m Invert level -1.8m AOD
Following main Background Report, 1 in 1,000 flood level here would be around 7.12m AOD in 2037 based
on UKCP18 70th percentile Higher Central Allowance scenario (+0.23m) or 7.57m AOD for the 95th
percentile Upper End scenario (+0.68m). Increase in extent of flooding therefore likely to be limited,
although depth in some areas would increase. Breach GR8 on marshes not shown here as would be
isolated by new TE2100 defence to east of Gravesend.

Fig A6: SFRA Update (2009) breach modelling outputs for breach location SW11
(Robins Creek)

2009 SFRA update level for 1 in 1,000 flood event = 7.011m
AOD - Breach width 20m Invert level 0.3m AOD
UKCP18 level not calculated for this location but margin likely to
be similar to Gravesend given down to sea level rise under
revised climate change scenarios. Critical area here is around
Robins Creek/Football Ground already identified as high risk
location. Both Ebbsfleet and Swanscombe Peninsula (including
Dartford) subject to development proposals that will need to
address flood risk. Swanscombe Peninsula development has
the potential to reduce flood risk overall if issue of potential
breach in vicinity of Black Duck Marsh is addressed (breach
location SW4 in Dartford – not shown here). This would also
serve to protect HS1 and Thames Tunnel portal.

