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The Central Site incorporates works to the defence at North Somercotes; this
defence also runs parallel to the coast (from Grid Reference 543759, 398406 to
544163, 396804). See Figure 1.3.

This report details the flood risk assessment (FRA) that has been undertaken for the
Environment Agency’s proposed flood defence scheme between Tetney and
1
Saltfleet. This FRA has been completed in accordance with PPS25 .

The proposed works at the North and Central Sites are very similar in nature. Works
involve adding material to the existing embankment to raise its crest level, together
with widening of the embankment footprint (on the landward side) to permit the
raising works and to reduce the slope of the bank to make maintenance operations
safer. Typical raising levels are shown in Table 1.0.

Section 1 provides an introduction to the flood defence scheme. The FRA process
is detailed in Section 2 of this report and the conclusions presented in Section 3.

Table 1.0 – Existing and Proposed Flood Embankment Crest Levels (North and
Central Sites)

1.2

Background to the Scheme

Site

The purpose of the Tetney to Saltfleet Tidal Flood Defence Scheme (referred to as
‘the scheme’ in this FRA) is to provide an improved standard of flood protection
(compared to the standard provided by existing tidal defences) at three sites between
Tetney and Saltfleet on the east Lincolnshire Coast.

North
North
Central

Defence
Tetney to Grainthorpe
Northcoates Point to
Horseshoe Point
North Somercotes

Indicative
Current
Crest Level
(m OD)
5.60

Proposed
Crest Level
(m OD)

Amount
Defence to be
Raised by (m)

6.00

0.40

5.60

6.00

0.40

5.40

6.00

0.60

The works are proposed as a result of findings in the Humber Flood Risk
Management Strategy2, which identifies the need for a number of coastal defence
improvements to be undertaken over the next 25 years and beyond. The proposed
defence improvement scheme between Tetney and Saltfleet Haven is part of 17.4km
of flood defences that protects a ‘flood cell’ with over 13,000 ha of land and 2,928
properties.

At both the North and Central sites, a soke dyke (a drainage ditch) runs parallel to
the embankment close to its landward toe. As part of the works, this soke dyke will
be replaced by a new, wider dyke slightly further inland. Construction material for the
raised embankment will be won from this new dyke. The new dyke will provide both
land drainage and wildlife habitat opportunity.

1.3

Figure 1.1 provides typical cross sections through the embankments and shows the
nature of the embankment raising works.

Scheme Description

South Site

The scheme comprises of works at three individual sites; referred to as North,
Central and South Sites. This FRA covers all three sites and the location of the
works is shown on Figure 1.0.

The South Site is located immediately south of Saltfleet village, where the Saltfleet
Haven (a fluvial watercourse) discharges to the Humber Estuary via a pumping
station and sluices.

The North Site comprises of works in two different locations but as these works are
very close together they are both referred to as the North Site for the purposes of the
scheme.

Flood defences at the South site are currently formed by earth flood embankments
along the northern and southern banks of Saltfleet Haven. These formal defences tie
into high ground formed by sand dunes at approximate Grid Reference 546353,
393500 (north bank) and 545896, 393216 (south bank). There are currently no
formal flood defences along Main Road (the A1031). Figure 1.2 shows the
schematic layout of the existing defences.

North Site and Central Site
The North Site incorporates two sections of defence improvements works;
Northcoates Point to Horseshoe Point and Horseshoe Point to Grainthorpe Haven.
The defences run parallel to the coast from Northcoates Point (Grid Reference:
536927, 403575) to Grainthorpe Haven (Grid Reference 539469, 400715). See
Figure 1.1 and Figure 1.2 for details.

Flood defence works at the South Site will comprise both raising works to the existing
formal flood embankment and the construction of new defences (embankments and
reinforced concrete flood walls). Figure 1.3 shows the proposed flood defence
works. Typical raising levels are shown in Table 1.1.

1
Planning Policy Statement 25: Development and Flood Risk. Communities and Local
Government, March 2010
2
Planning for the Rising Tides, The Humber Flood Risk Management Strategy. Environment
Agency, 2008
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Table 1.1 – Existing and Proposed Flood Embankment Crest Levels (South
Site)

Site
South
South
South

Defence
North Bank
Embankment
Concrete Flood Walls
South Bank
Embankment

Indicative
Current
Crest Level
(m OD)

Proposed
Crest Level
(m OD)

Amount
Defence to be
Raised by (m)

5.30

6.65

1.35

4.00

5.65

1.65

4.50

5.65

1.15

2

Flood Risk Assessment

2.1

Information on the Development

Description of the Development
The scheme comprises tidal flood defence works at three separate sites that will
improve the standard of protection provided by the defences. These works, which
include raising existing flood embankments and the construction of new, or realigned,
walls and embankments are described fully in Section 1.3 and shown on Figures
1.1 to 1.6.

The raising works to the north bank defence will be similar in nature to the North and
Central site works; including infilling of the existing soke dyke and the construction of
a new dyke.

Drainage of the Existing Sites

Defences along the south bank of Saltfleet Haven will be realigned and set back from
the watercourse. This will reduce the length of the flood defence and improve
maintenance access. The new alignment (see Figure 1.3) will be along the access
track between from Gowts Farm and the east sluice. The existing defences will remain
in place, although maintenance activities are likely to be reduced.

At the North and Central sites, land drainage is provided by a network of field drains.
Soke dykes run parallel to the landward toe of the defences and form part of this
drainage network. These soke dykes will be replaced by new dykes under the
scheme, to ensure the continued operation of the land drainage network. The new
dykes will (due to their use as borrow pits) be much wider than the existing dyke (see
Figure 1.4).

North and Central Sites

Sections of new or replaced reinforced concrete flood walls will link the new and raised
flood embankments to provide continuity of flood defences along Main Road (see
Figure 1.3 for locations).

South Site
Figure 1.2 provides an overview of land drainage at the South Site. Three key fluvial
watercourses join together to form Saltfleet Haven, which discharges to the Humber
Estuary, as follows:

The field to the north east of Gowts farm (between Mar Dike and the Great Eau) is
protected from flooding by the existing defences. This land is owned by Lincolnshire
Wildlife Trust and is managed as a wetland area for wildlife habitat. Upon completion of
the scheme these defences will no longer be maintained by the Environment Agency.

x

Other Consents
Flood Defence Consent under Water Resources Act 1991 and associated legalisation is
required. This will be obtained from the Environment Agency.

x

x

South Dike (the left channel); discharges through a culvert under Main Road
(the A1031). Tidal doors prevent inundation of the watercourse at high tide
and no works are required to the tidal doors, bridge parapet or culvert.
Mar Dike (the central channel); discharges via a land drainage pumping
station owned and operated by Lindsay Marsh Drainage Board. The existing
reinforced concrete wall at the pumping station headwall will be replaced as
part of the flood defence works, but no works will be undertaken to the
station.
The Great Eau (the right channel); discharges through sluices under the farm
access track. The sluices prevent inundation at high tide and no works are
required to the sluices, bridge parapet or culvert.

The area of land between Mar Dike and the Great Eau is currently protected from
tidal flooding by defences. Surface water drainage of this site is via an outfall that
discharges, through the existing defences, to the Great Eau. This land is owned by
Lincolnshire Wildlife Trust and is managed as a wetland area for wildlife habitat.
Land drainage to the north of Saltfleet Haven is via field drains and dykes. A soke
dyke lies immediately to the north of the existing embankment and flows east to
discharge (via a flapped culvert through the embankment) to Saltfleet Haven. Under
the scheme, this existing soke dyke will be replaced by a new dyke, set slightly
further inland (due to widening of the embankment’s footprint). Improvements will
also be made to the culvert and headwalls, which are owned by Lindsey Marsh
Drainage Board.
June 2011
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2.2

The work at the South Site will also include the improvement of embankment crossings
and access tracks and the installation of flood gate access points.

Current and Future Flood Hazard and Probability

The following sections provide information on flooding mechanisms that could occur
following the scheme, probabilities of occurrence of flooding and the impact of
climate change. It also provides details on Flood Zones.

Compliance of the Development with other Studies and Local
Development Documents

Flood Hazard Mapping

The Tetney to Saltfleet scheme falls within Policy Unit N of the Humber Estuary
Coastal Authorities Group (HECAG) Shoreline Management Plan 2 (SMP2, 2010)
which stretches from Humberston Fitties to Theddlethorpe St Helen. The northern
end of the scheme also falls within Management Unit 8 of the Environment Agency’s
Humber Estuary Shoreline Management Plan (HESMP, 2000) which stretches from
Cleethorpes to Donna Nook. The HESMP and SMP2 policies are consistent with
one another and the SMP2 was endorsed by the East Lindsey District Council
(ELDC) in February 2011. The SMP2 policy for the scheme area is to hold the line
and maintain the standard of flood protection over the short, medium and long term.
However, to ensure sustainable flood defences and meet the requirements of
applicable legislation SMP2 recognises that limited managed realignment of
defences is required.

In 2009, the Environment Agency undertook detailed modelling of flood risk along the
coast from both the overtopping and breaching of tidal defences3. The study
considered flood risk under present day conditions (with defences at 2006 levels) and
in the year 2115 (with defences still at 2006 levels, but with increased water levels
due to climate change). Selected maps from this study are included in Appendix A
and indicate the following:
x
x

The Humber Estuary Coastal Habitat Management Plan (CHaMP) was published by
the Environment Agency in 2005 and informed the development of a detailed
strategy to manage the risk of flooding around the Humber Estuary. Consequently,
the Humber Flood Risk Management Strategy (FRMS) was published by the
Environment Agency in 2005 and finalised in March 2008. The Humber FRMS
comprises detailed technical, environmental and economic studies and was informed
by the HESMP and CHaMP.

x

The North Site and South Sites currently have a SoP against overtopping of
less than 0.5% (1 in 200 years). The area at risk of flooding in year 2115
increases substantially for the 0.5% event.
The Central Site is currently defended against overtopping during a 0.5% (1
in 200 year) event. However, the area at risk of flooding in year 2115 is
significant for the 0.5% event.
The North, Central and South Sites are all currently at risk from significant
flooding in the event of a breach in the existing defences during the 0.5%
event.

Tidal Flood Risk (overtopping of defences)

The Tetney to Saltfleet scheme lies within Flood Area 27 of the Humber FRMS,
which stretches from Tetney to Saltfleet Haven. The overall strategy of the Humber
FRMS is to hold the line of the existing defences where there is no justification for
moving them; to identify sites where moving the defences will provide flood defence
benefits, taking account of social, economic and environmental issues; and establish
a programme for the flood defence work. The scheme is identified within the Humber
FRMS as having a remaining life of 20 years with improvement works programmed
after 2016. The defences are assessed as being in good to fair condition with the
exception of Saltfleet Haven embankment which is poor. However, surveys have
identified a number of low spots in the defences where there is a risk of the sea
overtopping the banks that could lead to flooding and possible failure of banks.

The Tetney to Saltfleet Scheme will, thorough the construction of new flood defences
and raising of existing defences, reduce the risk of tidal flooding from overtopping.
The proposed defences have been designed to provide a SoP in excess of 0.5% (1
in 200 years)4.
At the South Site there will be no improvement to the SoP provided to the land
between Mar Dike and the Great Eau, as the new defences will be realigned to the
south of this land. Upon completion of the works it is likely that routine maintenance
works to the existing (redundant) defences will be reduced and, over time, this may
lead to the more frequent inundation of this land. However, this land is managed as
a wetland area for wildlife habitat. Therefore, it represents a water compatible landuse that may potentially benefit from increased tidal inundation.

The Tetney to Saltfleet scheme area lies within East Lindsey; the District Council was
a member of the Steering Groups for the both the SMPs and FRMS. The statutory
development plan comprises the East Lindsey Local Plan 1999 (Saved Policies
2007) and the Regional Plan for the East Midlands 2009. However, it is the coalition
Government’s intention, through the Localism Bill, to abolish Regional Plans which in
turn has impacted on the preparation of Local Development Frameworks. As a result
the ELDC does not anticipate the production of its Core Strategy as planned and the
Saved Policies 2007 remain the latest adopted version of the East Lindsey Local
Plan. The Tetney to Saltfleet scheme takes due consideration of all of the relevant
Saved Policies 2007.

Impact of Climate Change on Tidal Flood Risk
The SoP provided by the new defences will reduce over time from sea level rise due
to climate change. Climate change will similarly reduce the SoP provided by the tidal
flood defences elsewhere in this Flood Cell.
The proposed defences (at all sites) have been designed to take climate change into
account. Our calculations conclude that, allowing for predicted sea level rise, the
3

Northern Area Tidal Hazard Mapping, Environment Agency, 2009.
An overtopping rate of 10l/s per metre run of defence was used in standard of protection
(SoP) calculations
4
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SoP of the proposed defences will remain in excess of 0.5% (1 in 200 years) in 50
years time.

Flood Zones
Environment Agency flood maps5 have been reviewed for all three sites. The sites
are currently in areas defended from flooding by tidal defences. Ignoring the
presence of these defences places all three sites in Flood Zone 3 (see PPS25; Table
D.1). As the existing defences protect adequately against the routine inundation of
the site, it is not appropriate to classify the site as Functional Floodplain (Flood Zone
3b). Therefore, the sites are currently classified as Flood Zone 3a (High Risk).

Tidal Flood Risk (breaching of defences)
Tidal flooding of the defended area would occur if the new flood defences, or
defences elsewhere in the Humber Estuary, were to be breached. When correctly
designed and constructed, the probability of a new defence breaching will be lower
than for an existing defence. Where existing embankments are raised, the increased
width of the bank (see Figure 1.1) will make the embankment more robust and
resilient to breaching.

The Environment Agency’s 2009 Hazard Mapping Study (see Appendix A) provides
information on flood risk in the study area. This study does not specifically identify
Flood Zones as it considers overtopping flood risk with defences in place (or partially
in place for the breach modelling). However, the breach maps are consistent with all
three sites lying in Flood Zone 3a.

Although the reduction in probability of breaching is difficult to quantify, the
construction of new defences and improvement work to existing defences undertaken
in this scheme will reduce flood risk from breaching.

The above assessment of flood zones is also consistent with the conclusions of the
East Lindsey Strategic Flood Risk Assessment (December 2005), which shows the
sites lie within PPG25 Zone 3. However, the Environment Agency confirm that the
2009 Hazard Mapping Study provides the most up to date information on flood risk in
the study area and has, therefore, been used in this flood risk assessment.

Fluvial and Surface Water Flood Risk
North and Central Sites
Works at the North and Central sites will involve digging a new soke dyke and the
infilling of the existing dyke. The scheme will have no detrimental impact on the
existing land drainage network and will lead to no increase in surface water run-off.

2.3

Applicability of the Sequential and Exception Tests

The applicability of the Sequential Test and Exception Test has been considered as
part of this FRA.

Embankment fill material will be won from the new dyke. The new dyke will be will be
significantly wider than the existing dyke and may provide an amount of flood storage
potential during rainfall events. This is not a primary objective of the works and has
not been quantified. However, it may lead to a small reduction in the risk of surface
water flooding.

Whilst the Sequential Test is applicable to all developments, its aim (i.e. to steer
development way from areas of high flood risk) is directly contradictory to the needs
of flood defences, which must be located in flood risk zones to function.

South Site

Acknowledging that all the sites lie in Flood Zone 3a, reference to Tables D.1 to D.3
of PPS25 shows that:

The embankment raising works on the north bank of Saltfleet Haven will be very
similar to those undertaken at the North and Central sites; hence, see above for
details on fluvial flood risk.

x
x

The proposed works will have no impact on the operating regime of the three main
fluvial outfalls at the South Site (South Dike, Mar Dike and the Great Eau; see
Section 2.1 for details). The scheme will have no impact on upstream fluvial water
levels and, therefore, no impact on fluvial flood risk.

x

2.4

The scheme will also have no impact on the land drainage network serving the land
managed by Lincolnshire Wildlife Trust.

water compatible development is appropriate in Flood Zone 3a;
flood defence infrastructure (i.e. the scheme) is classified as water
compatible development; and therefore
the exception test is not required for the Tetney to Saltfleet Flood Defence
Scheme.

Residual Flood Risk and Future Flood Risk Management

Residual Flood Risk

Flooding from other Sources
The new flood defences at the South Site will be realigned between Mar Dike and the
Great Eau. Upon completion of the works there will be no change to the SoP
provided to the area of land between the two dikes. However, it is likely that routine
maintenance of the existing (redundant) banks will be reduced, leading to an
increased probability of tidal flooding to this small area.

No other sources of flooding at the sites (such as groundwater flooding, or flooding
from reservoirs) have been identified. Flooding from other sources has not been
considered in this FRA.

5
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The land is managed by Lincolnshire Wildlife Trust as wetland wildlife habitat. An
appropriate maintenance regime, or withdrawal strategy, will be developed between
the Environment Agency and the Wildlife Trust to ensure that any reduced defence
maintenance poses no risk to flooding of other locations or safety.

3

Conclusions

This Flood Risk Assessment has considered the risk of tidal flooding at the three
sites under the Tetney to Saltfleet Flood Defence Scheme and concludes the
following:

At the South Site, material for some of the embankment works will be won from the
right bank of the Great Eau and will result in the lowering of ground levels in this
area. This land lies on the seaward side of the existing defences and is within the
tidal floodplain (i.e. Flood Zone 3b). Ground re-profiling in this area will not impact
flood risk.

x
x

Defences at the South Site will feature a flood gate to permit vehicle and pedestrian
access across the defence line between Mar Dyke and Grayfleet Drain (see Figure
1.3). The Environment Agency will be responsible for the operation of this flood gate
and it will be closed when high water levels are forecast6,

x
x

The realignment of defences at the South Site means the location of the defences
relative to nearby properties will change. In particular, Gowts Farm will be located
slightly closer to the new defence embankment than it is to the existing embankment7
(see Figures 1.2 and 1.3). The reduced distance between the embankment and the
farm could, theoretically, lead to increased risk in the event of a breach or
overtopping of the embankment. However, as the new defence offers a higher SoP
and will be more formally engineered than the existing defence, the overall impact
will be a significant reduction of risk to the farm and surrounding properties.

x

The proposed new and raised tidal defences will provide an improved
standard of protection (SoP) against overtopping and breaching when
compared to the existing defences.
The Flood Hazard Maps show the North and South Sites are currently at risk
of overtopping in the 0.5% (1 in 200 year) event.
Taking climate change into account, the SoP of the proposed defences will
remain in excess of 0.5% (1 in 200 years) in 50 years time.
The scheme will have no detrimental impact on fluvial flood risk or surface
water run-off rates.
The construction of new flood defences and the raising of existing flood
defences comply with the Sequential Test and Exception Test in PPS25.

The Tetney to Saltfleet Flood Risk Assessment, therefore, concludes that the
proposed development will have a positive impact on the standard of flood protection
provided to the defended area.

Future Flood Risk Management
The risk of tidal flooding to the defended areas due to failure or overtopping of
coastal defences is currently managed by the Environment Agency who will continue
to be involved in managing flood risk once the scheme is completed.

6

Specific operational procedures relating to the closure of the flood gate will be developed in
due course. Specific trigger levels or conditions (linked to the Environment Agency’s flood
forecasting system) will be identified and the appropriate warning mechanisms and closing
procedures incorporated into Environment Agency procedures.
7
It should be noted that the closest defence to the farm is currently (and will still be) the
existing concrete flood wall, which is to be rebuilt.
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Appendix A
Northern Area Tidal Hazard Maps (Tetney to Saltfleet):
x 0.5% (1 in 200 year) event overtopping map (2006 defence levels; 2006
climatic conditions)
x 0.5% (1 in 200 year) overtopping map (2006 defence levels; 2115 climatic
conditions)
x 0.5% (1 in 200 year) event breach map E02 (breach width 200m; 2006
climatic conditions)
x 0.5% (1 in 200 year) event breach map E04 (breach width 100m; 2006
climatic conditions)
x 0.5% (1 in 200 year) event breach map H02 (breach width 200m; 2006
climatic conditions)
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Please contact the Environment Agency for further information on emergency planning associated with flood risk
in this area.

The map only considers the consequences of a breach, it does not make any assumption about the likelihood of a
breach occurring. The likelihood of a breach occurring will depend on a number of different factors, including the
construction and condition of the defences in the area. A breach is less likely where defences are of a good standard,
but a risk of breaching remains.

Please note that multiple breaches, other combinations of breaches, different sized tidal surges or flood flows may all
give different results.

This map shows the level of flood hazard to people (called a hazard rating) if our flood defences are breached at a
specific location. The hazard rating depends on the depth and velocity of floodwater, and maximum values of these are
also mapped.
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Please contact the Environment Agency for further information on emergency planning associated with flood risk
in this area.

The map only considers the consequences of a breach, it does not make any assumption about the likelihood of a
breach occurring. The likelihood of a breach occurring will depend on a number of different factors, including the
construction and condition of the defences in the area. A breach is less likely where defences are of a good standard,
but a risk of breaching remains.

Please note that multiple breaches, other combinations of breaches, different sized tidal surges or flood flows may all
give different results.

This map shows the level of flood hazard to people (called a hazard rating) if our flood defences are breached at a
specific location. The hazard rating depends on the depth and velocity of floodwater, and maximum values of these are
also mapped.
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Please contact the Environment Agency for further information on emergency planning associated with flood risk
in this area.

The map only considers the consequences of a breach, it does not make any assumption about the likelihood of a
breach occurring. The likelihood of a breach occurring will depend on a number of different factors, including the
construction and condition of the defences in the area. A breach is less likely where defences are of a good standard,
but a risk of breaching remains.

Please note that multiple breaches, other combinations of breaches, different sized tidal surges or flood flows may all
give different results.

This map shows the level of flood hazard to people (called a hazard rating) if our flood defences are breached at a
specific location. The hazard rating depends on the depth and velocity of floodwater, and maximum values of these are
also mapped.
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