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Executive Summary

I.  The proposals include demolishing the existing C3 residential dwelling (formerly a public house) to build
four 2-bedroom terraced homes. Additionally, five static homes will be added to the existing nine-pitch
caravan site. The proposal also involves converting and extending the former village hall into a retail

supermarket and restaurant, with a car park on the current B8 vehicle storage yard.

Il. According to the Environment Agency's information, the site resides in a defended region of Flood Zone

2 and 3. Defences reduce the actual risk of flooding from high to low/very low.

Ill. Although the site resides in Flood Zone 3, according to the Environment Agency’s ‘long term flood risk’
classification, the site has a low to very low risk of flooding due to the current standards of flood
defences. The Environment Agency Flood Zone Maps have been produced irrespective of existing flood
defences and standards of protection.

IV. The site is not located within a Functional Floodplain of any 'main river'.

V. The Environment Agency have confirmed that “This site is not at risk of flooding from any main river”.

VI. According to the Environment Agency's information, the site has never flooded and there is no history of

flooding.

Vi

. According to the Environment Agency's information, the site will not flood in all fluvial/tidal modelled
scenarios (up to and including the 1 in 1000 year return period plus an allowance for climate change)
should the defences remain in place. According to the Environment Agency’s flood model, there is no

possibility of overtopping.

VIIl.The Environment Agency has not carried out any Breach Analysis of the region - only the local authority
has provided Breach Analysis in their SFRA for both present and future scenarios up to the 1% fluvial
and 0.5% AEP tidal modelled flood events.

IX. There is a residual risk! of flooding should a breach in defences ever occur. The local authority have
therefore, undertaken further analysis to confirm the impact of overtopping/breach flood scenarios. This
modelling clearly shows that the site is not risk of flooding in either scenarios including any future

allowances for climate change.

X. As an additional form of flood protection, to mitigate any residual risk in the event of a breach in
defences, it is proposed to raise the proposed terraced homes, the proposed five static homes and

existing mobile homes a minimum of 600mm above the surrounding ground levels, ensuring site users

1 https://www.gov. idance/fl -risk-and- tal-change#para41
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remain fully protected in this eventuality. This is in accordance with the Environment Agency’s Standing

Advice.

U

Xl. Occupants of the site should be connected to the Environment Agency flood warning service and take
appropriate action as soon as possible in the event of a potential storm. The development will be able to
provide safe refuge for occupants, and evacuation is also possible should it be necessary for whatever

reason.

Xl

In accordance with NPPG, a comprehensive approach that combines avoidance, control, mitigation,
and residual risk management measures has been implemented; addressing any residual risk of flooding

resulting from a breach or overtopping in defences.
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Introduction

Flume Consulting Engineers have been appointed to undertake a Flood Risk Assessment (FRA) for the

proposed development at Blue Bell Inn and Caravan Site, Littleworth Drove, Hop Pole PE11 3HL.

This report has been carried out in accordance with the National Planning Policy Framework (NPPF) and the
Planning Practice Guidance ‘Flood Risk and Coastal Change’ (PPG). This report also incorporates advice
and guidance from the Environment Agency (EA), the Strategic Flood Risk Assessment (SFRA) produced by
South Holland District Council and CIRIA documents.

The EA's indicative floodplain map shows that the site is located in Flood Zone 3 and Flood Zone 2, in an

area which benefits from flood defences. This assessment will therefore focus on the flood risk to the site

from watercourses from a breach in defences or from overtopping.
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Site Description and Location

The application site is a mixed-use area comprising both commercial and residential elements, located to
the southwest of Deeping St Nicholas, south of Main Road. It includes the Blue Bell Inn, a former public
house now converted into a residential dwelling, which is currently in poor condition. The rear of the site
features a nine-pitch touring caravan site, long used for leisure and tourism, but in need of modernisation.
Additionally, Jubilee Hall, once a village hall and now used for B8 storage, and a B8 car storage yard at the

front, which was formerly the car park for the Blue Bell Inn, are also part of the site.

The surrounding area includes a mix of commercial and residential properties, typically forming small
clusters along Main Road. Opposite the site are community amenities such as a play park, bus stop, and
sports pitch. Although the site is outside the defined settlement limits and considered to be in the
countryside, its previously developed land (PDL) status supports redevelopment under local policies aimed

at enhancing economic prosperity and employment opportunities in South East Lincolnshire.

The site postcode is PE11 3HL and the OS grid reference is TF 18914 13976.
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FIGURE 1. SITE LOCATION
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Development Proposal

The site redevelopment plan involves demolishing the current C3 residential dwelling, formerly a public
house, and constructing four new 2-bedroom terraced homes. Additionally, five residential static homes will
be added alongside the existing nine-pitch caravan site, which will be retained. The proposal also includes
the conversion and extension of a former village hall into a retail supermarket and restaurant, complete with
an associated car parking area on the current B8 vehicle storage yard. To enhance the amenities for visitors,

a toilet and shower block will be provided to serve the existing caravan site.
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FIGURE 2. EXISTING AND PROPOSED PLANS
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Flood Risk Assessment

Flood Risk from Watercourses

The Environment Agency'’s (EA) indicative floodplain map shows that the site is located in Flood Zone 3,
indicating a high flood risk. Land in this zone is assessed as having an annual probability of river flooding
greater than 1%. However, the EA’'s Flood Zone classification does not take existing flood defences and
standards of protection into account. According to the EA’s fluvial/tidal flood risk maps, the site benefits

from flood defences and is not located within a Functional Floodplain of any main river (Appendix A).

These Flood Zones are defined in the Government's NPPG. The map shown in Figure 3 indicates the area
at risk of flooding, assuming no flood defences exist, for a flood with a 0.5% chance of occurring in any
year for flooding from the sea, or a 1% chance of occurring for fluvial (river) flooding. It also shows the
extent of the Extreme Flood Outline which represents the extent of a flood with a 0.1% chance of occurring

in any year, or the highest recorded historic extent if greater.
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FIGURE 3. ENVIRONMENT AGENCY FLOOD MAP FOR PLANNING (GOV.UK, 2024)

According to the Environment Agency’s long-term flood risk maps (Figure 4), the site benefits from flood

defences, reducing the risk of flooding from rivers or the sea to very low to low.

1487 / Flood Risk Assessment Page 8 of 31 Version 1



Blue Bell Inn éflume

74

. High risk
More than 3.3% chance each

7 year

I Medium risk
Between 1% and 3.3% chance
each year
Low risk
° Between 0.1% and 1% chance
each year
Very low risk

Less than 0.1% chance each
year

FIGURE 4. ENVIRONMENT AGENCY LONG-TERM FLOOD RISK MAP (GOV.UK, 2024)

Recorded flood events

The Environment Agency’s ‘recorded flood outlines’ dataset has been reviewed (Figure 5). The site has
never flooded in the past. The EA indicative outlines show only two records of flooding in the region, during
the Spring of 1947 and during the Winter of 2013 — 2014. This also aligns with the flood modelling carried

out by the EA in Figure 6 - both showing no inundation from flooding. No further records exist.

FIGURE 5. HISTORIC FLOOD EXTENTS HATCHED IN CYAN (EA, 2024)
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Latest Flood Modelling in 2017

The local authority has conducted more precise and up-to-date flood modelling for the area (Figure 6),
surpassing the Environment Agency’s previous assessments (Figure 3). According to this latest modelling,
the site is located outside the current year’s 1% Fluvial Event Probability and the 0.5% Tidal Event
Probability. This refined analysis offers a clearer understanding of the flood risks, ensuring that the site

benefits from the most recent data and modelling techniques available.
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FIGURE 6. FLUVIAL AND TIDAL SOURCE MAPPING DISTRICT - (CURRENT YEAR) 1% FLUVIAL / 0.5% TIDAL EVENT PROBABILITY

This was undertaken for the ‘present’ day (2006 baseline) and 2115 (the year to which the final Defra sea
level allowances related and allows for a lifetime of development). These modelled scenarios are shown in

Figures 6 and 7, respectively.
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Residual Flood Risk

The possible overtopping and breaching of the River Welland flood defences which may affect the site
under extreme conditions is considered to be very low. The present standard of defence of 1 in 1000 year
return period supports the site for this modelled flood level. If a breach, however, did occur, floodwaters
would not affect the development site as shown in Figures 6 and 7. However, a precautionary approach

accounting for the residual risk should be adopted to mitigate this remaining flood risk.

Residual flood risk refers to the remaining risk of flooding after considering flood defences and other flood
risk management measures. This risk primarily involves the potential for flooding from the sea and main
rivers, taking into account current flood risk management strategies such as flood defences. The most
recent updates have included new flood risk information from the River Welland (Fluvial), River Glen (Fluvial),

and tidal hazard mapping for the River Welland, River Nene, and the Wash sea defences.

Residual risks arise mainly from two factors: direct overtopping of defences and breach failures.
Overtopping can occur during extreme flood events, leading to rapid inundation behind the defences.
Breach failures, which can occur at any point along the flood defence system, pose a significant risk as they
can cause large volumes of water to flood protected areas quickly. Additionally, shallow flooding in low-lying
rural areas, while not always severe, can still impact the environment and local infrastructure.

Understanding and planning for these residual risks are crucial for comprehensive flood risk management

and ensuring long-term safety and resilience.

FIGURE 7. FLUVIAL AND TIDAL SOURCE MAPPING DISTRICT WIDE - (CLIMATE CHANGE ALLOWANCE - YEAR 2115) 1% FLUVIAL / 0.5% TIDAL
EVENT PROBABILITY
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FIGURE 8. FLUVIAL AND TIDAL SOURCE MAPPING DISTRICT WIDE - (CLIMATE CHANGE ALLOWANCE - YEAR 2115) 1% FLUVIAL / 0.5% TIDAL
EVENT PROBABILITY - HAZARD MAPPING

The consequences designated as being a Residual Risk arise from direct overtopping of defences, where
this would occur, together with breach failure which is assumed could occur at any point along the
defences. Figure 8 clearly shows that the site and the surrounding area including its access roads remain

flood-free in the 1% Fluvial / 0.5% Tidal flood events when climate change is considered (2115 epoch).
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EA Flood Model and Flood Levels

Flume Consulting Engineers requested the latest ‘Product 4’ Flood Information from the Environment
Agency (EA) to accurately assess the flood risk in relation to the development. The results from the Welland
Catchment Strategic Modelling Study have been reviewed. The flood modelling confirms that the site is
protected by defences up to and including the 1 in 1000-year return period plus an allowance for climate

change. This ensures that site users remain safe throughout the lifetime of the development.
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FIGURE 9. MAXIMUM MODELLED IN-CHANNEL FLOOD LEVELS IN

According to Figure 9, the two highest flood levels, reflecting the inclusion of climate change allowances,
are provided for the 1% Annual Exceedance Probability (AEP) event and the 0.1% AEP event, both
incorporating a 20% increase to account for future climate scenarios. Notably, these levels are almost
identical across the various nodes along the Welland River, indicating no significant difference in in-channel
flood levels between these two scenarios. For example, at node WELLAND 27273, the maximum water
level for both the 1% AEP with climate change and the 0.1% AEP with climate change is 4.90 mAQOD.
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This consistency in flood levels suggests that the channel’s capacity to convey water remains largely
unchanged between these two extreme scenarios, highlighting a similar risk profile for both events in terms
of in-channel water levels and the associated inundation to the surrounding area. Consequently, the flood
extents and hazards depicted in Figures 7 and 8 are likely to correlate closely with the maximum water
levels for the 0.1% AEP event, including a 20% climate change allowance. This implies that the spatial
extent of flooding and the associated risks, such as water depth and flow velocities, will be comparable
under both scenarios, providing a robust basis for flood risk management and emergency planning. The
close alignment of these water levels under extreme conditions underscores that even during the extreme
return periods, including an allowance for climate change, the site is not expected to flood during a breach

or overtopping scenario.

Refer to the Flood Mitigation Measures chapter for further information on specific strategies implemented to

address these findings.
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Flood Risk from Groundwater
Flooding from groundwater typically occurs following prolonged periods of wet weather within low laying
areas underlain by permeable aquifers. When aquifers are fully saturated, flooding at surface level can occur

from the sub-surface strata.

The susceptibility or vulnerability of the particular area, is highlighted on the groundwater vulnerability map

(Figure 10), which indicates a Unproductive groundwater vulnerability in the area.

Groundwater Vulnerability Map
(England)
% Local Information
X Soluble Rock Risk
High
Medium - High
Medium
Medium - Low

Low

Unproductive

FIGURE 10. GROUNDWATER VULNERABILITY MAP (DEFRA, 2024)

Areas which are categorised as Unproductive are typically geological regions comprising of rocks that have
low significance for water supply or baseflow to rivers, lakes and wetlands. They consist of bedrock or
superficial deposits with a low permeability that naturally offer protection to any aquifers that may be

present beneath; indicating a low risk of elevated groundwater in the area.

Properties subject to groundwater flooding are usually constructed below the ground level or include a
basement. The flood risk from groundwater is considered low for the proposed buildings and homes, as it

will be raised above the existing ground levels.

The development has not experienced any history of flooding related to Groundwater. Furthermore,
groundwater flooding is an important consideration for subterranean basements, but the development does
not proposed any subterranean basements. Therefore, the likelihood of groundwater flooding is considered

to be low risk.
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Flood Risk from Surface Water and Overland Flows

Surface water flooding occurs when intense rainfall is unable to infiltrate into the ground or overwhelms the
drainage system. This surface water runs across the surface of the ground causing flooding. The
Environment Agency’s Surface Water Flood Risk Map can also reflect surface water flooding along the line
of small ordinary watercourses. Overland flows can also be generated by burst water mains, failed dams

and any failure in a system storing or transferring water.

The EA’s indicative Surface Water Flooding Map, Figure 11, shows that the site is at Very low risk of surface

water flooding, occurring as a result of rainfall exceeding the 1 in 1000 (0.1%) chance in any given year.
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FIGURE 11. ENVIRONMENT AGENCY FLOOD RISK FROM SURFACE WATER MAP (GOV.UK, 2024)

External ground levels immediately outside of the building should fall away from the building thresholds,
ensuring the minimisation of storm water ingress. This can be achieved by either reducing the external
ground levels below internal floor levels, and/or incorporating channel drainage system along the entrance

into the building to positively drain overland flows.

Therefore, the likelihood of surface water flooding is considered to be low risk.
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Flood Risk from Reservoir Failure
The EA’s information states that reservoir flooding is extremely unlikely to happen and there has been no
loss of life in the UK from reservoir flooding since 1925. The Reservoir Act of 1975 ensures that reservoirs

are inspected regularly and essential safety work is carried out.

. When river levels are
normal

When there is also flooding
from rivers

FIGURE 12. ENVIRONMENT AGENCY FLOOD RISK FROM RESERVOIRS MAP (GOV.UK, 2024)
The Environment Agency dataset ‘Risk of Flooding from Reservoirs’ identifies areas that could be flooded if
a large reservoir was to fail and release the water it holds. The site is identified as having the potential to be

inundated should a reservoir fail (Figure 12).

Reservoirs in the UK have an extremely good safety record. The Environment Agency is the enforcement
authority for the Reservoirs Act 1975 in England and Wales. All large reservoirs must be inspected and
supervised by reservoir panel engineers. It is assumed that these reservoirs are regularly inspected and

essential safety work is carried out. These reservoirs therefore present a minimal risk.
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Flood Mitigation Measures

According to the Planning Policy Guidance: Flood Risk and Coastal Change (PPG), the preference should
be to avoid flood risk. However, where avoidance is not possible, buildings and their surroundings may be

constructed to mitigate flood risk by raising them above the design flood level.

The development resides in a defended region of Flood Zone 3, protected from the River Welland by the
Deeping High Bank. The latest ‘Product 4’ Flood Information from the EA, including results from the Welland
Catchment Strategic Modelling Study and the South Holland Strategic Flood Risk Assessment (SFRA), was
reviewed to accurately assess flood risk. The flood levels from this model confirm that the site is protected
by defences up to and including the 1 in 1000-year return period plus an allowance for climate change. This
ensures site users remain safe for the development’s lifetime. Furthermore, there is no history of flooding

due to breaches or overtopping of defences, leaving only a residual risk of flooding.

The South Holland Strategic Flood Risk Assessment has conducted breach analysis for the combined effect
of the 1 in 100-year fluvial and 1 in 200-year tidal events, including climate change up to 2115. The site is

not identified as liable to flooding if a breach occurs.
The EA’s Standing Advice was followed:
“Finished floor levels should be a minimum of 600mm above the highest of the following:

e The average ground level of the site

e The adjacent road level to the building

e The estimated river or sea flood level (This flood level is based on the depth anticipated during a river flood
with a 1 in 100 annual probability plus an allowance for climate change, or a tidal flood with a 1 in 200

annual probability plus an allowance for climate change).

Where there is high certainty about the estimated flood level, this can be reduced to 300mm. Conversely, if

there is significant uncertainty, the elevation may need to be increased.”

Given that the site is not expected to flood under all scenarios, the proposed buildings and mobile homes
will be elevated by 600mm above surrounding ground levels, in line with these recommendations. This
represents a worst-case scenario. Although the area has been more recently modelled by the local authority
than the EA’s published maps, suggesting the possibility of reducing the elevation to 300mm, a

conservative approach was adopted in this case.
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Specific Measures to Address Residual Flood Risk

1. Raised Floor Levels:

» The proposals include elevating finished floor and ground levels in conjunction with flood-resistant
building methods.

2. Flood Resistance Measures:

« Flood-resistant construction techniques and materials will be used. Mobile homes will feature elevated
floor levels on a raised plinth 600mm above the surrounding ground level. These plinths will be securely
anchored and fortified with flood-resistant elements. Additional measures include elevated foundations,
flood barriers, waterproofing, and elevated utilities.

3. Comprehensive Flood Warning System:

- A robust flood warning system will provide timely alerts to site residents in case of potential flooding,
including multiple communication channels and clearly defined evacuation procedures.

4. Emergency Response Plan:

« An effective emergency response plan will detail roles, responsibilities, and actions to be taken in the
event of a breach. This plan will include evacuation routes, assembly points, and coordination with local
authorities. Although the latest modelling indicates the site is not expected to flood under these

scenarios, it was deemed prudent to include this plan as a precautionary measure.

By adhering to the principles of avoidance, control, mitigation, and residual risk management outlined in

NPPG?, the site can significantly enhance the overall safety and preparedness of its residents.

If not already listed, it is recommended that the development is registered with the EA’s Flood Warning
Service. For those unsure or wishing to register for this free service, contact the Floodline Warning Service.
Floodline provides direct flood warnings to occupants via telephone and mobile. The EA monitors flood
events and issues warnings to properties and businesses at risk of flooding. A Flood Warning and

Evacuation procedure with safe access and egress will also be implemented.

As part of the works, permeable paving and other Sustainable Drainage Systems (SuDS) features should be
promoted within the design. External ground levels immediately outside the building will fall away from the
building thresholds, minimising stormwater ingress. This can be achieved by lowering external ground levels
below internal floor levels or incorporating a channel drainage system along building entrances to positively
drain overland flows. Finally, all drainage systems should be routinely maintained to reduce the risk of

blockage and surface water flood risk.

2 https://www.gov. idance/fl -risk-and- tal-change#parad
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Specific Flood Mitigation Measures for Static Caravans

1. Bolt-down Anchors

This method involves drilling steel bolts into a concrete or gravel base and securing the caravan to these
bolts using washers and nuts. Although this approach requires more effort and resources to install, it offers
a more permanent and robust solution compared to deadman anchors.

2. Raised Elevation

Elevating caravans approximately 0.6m above ground level using axle stands and tiered plinths, along with
suitable packing materials, not only secures the caravan but also prevents water damage by keeping it
above potential flood levels.

3. Skirting

For added stability, it is recommended to use skirting around the base of the caravan. This measure helps
conceal anchoring chains and pipes, reduces wind flow beneath the caravan, and provides an additional

layer of protection against flooding.

Residual Flood Risk and Appropriate Response

Understanding the balance between flood risk and national and local policies is crucial. Planning policy is
discretionary and interpreted by various permitting authorities, regulators, and duty holders. In defended
regions within Flood Zone 3, this balance involves weighing the potential for flooding due to a breach in
defences (residual risk) against the long-term risk when protective measures are considered. Stakeholders,
including government authorities, the Environment Agency, and local communities, must accept that all
risks cannot be entirely eliminated. The development aims to support significant societal benefits, including

improved health and welfare from reduced flood risk compared to the current situation.

An overly cautious approach by approving authorities in defended regions of Flood Zone 3 could hinder the
region’s development and growth or its sustainable development goals. Accepting uncertainty is inherent in
developing any site, including flood risk areas. The Royal Society for the Prevention of Accidents (RoSPA)

also supports this approach: “We must try to make life as safe as necessary, not as safe as possible.”

Assessing residual risks in a defended region of Flood Zone 3 requires considering site-specific, local
conditions and expectations. This includes evaluating the effectiveness of flood defence infrastructure,
potential failure scenarios, the frequency and severity of extreme weather events, and site users’
preparedness and response capabilities. By adopting a nuanced approach to risk evaluation and mitigation,
decision-makers can ensure that the benefits of the defended region continue to outweigh the remaining

risks.

Investing in flood defence infrastructure demonstrates a societal willingness to accept some residual risks
to enhance the quality of life for residents. Similar to the risks we tolerate in other aspects of daily life, for
example in road networks, a well-designed flood defence system provides substantial local and regional

benefits.
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Flood Warning and Emergency Plan

It is recommended that a Flood Warning and Flood Emergency Plan is prepared for the prospective site
occupants so that they can take appropriate action in the event of a severe flood warning being issued by

the Environment Agency. The plan should be updated as required as conditions change in the future.

According to all recent flood risk modelling, the site does not inundate during the 1% Annual Exceedance
Probability (AEP) or 0.5% AEP events, even with future allowances for climate change up to the 2115
epoch. This Flood Emergency Plan has been created as part of a conservative approach to flood response.
No flood modelling has been undertaken for the 0.1% AEP event, but according to the EA’s flood level

information, it is extremely unlikely that this return period would impact the site.

Although the site does not inundate in all modelled scenarios, the proposed buildings and homes will be
constructed above the surrounding ground levels and modelled flood levels, further reinforcing the safe
haven within the site, and additionally within the new buildings if a breach in defences occur. This procedure
should be explained to residents/tenants and displayed in the proposed buildings and common areas, and
adjacent to entrances to the building (if applicable). A contact list should be established by the site owner

and regularly updated with changes in tenancy. A flood kit must be prepared and regularly checked.

It is recommended that further information is downloaded through the following link and distributed to

residents of the site to advise residents of arrangements before a flood occurs: Flooding - What to do

before, during, and after a flood3.

Residents/tenants responsible for the Flood Plan should be registered to EA flood alerts, as these are

important to enable the safe evacuation of the site.
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Flood Warning and Associated Actions

If not already listed, it is recommended that the property is registered with the EA’'s Flood Warning Service.
If you are unsure and/or you wish to register for this free service please contact Floodline Warning Service.
Floodline is a free service operated by the EA that provides flood warnings directly to occupants by
telephone, mobile phone, etc. The EA is responsible for monitoring flood events and for issuing warnings to
people in properties and businesses at risk of flooding. To fulfil their responsibilities, the EA operates a
coded warning system. This is a four-stage warning system and each stage will trigger a set of procedures

for the various emergency services. This warning system is outlined below.

Mechanisms for flood warnings, particularly those provided by the Environment Agency’s Floodline service,
have been incorporated into the plan. Contact details and procedures for accessing flood warnings for both

tidal and fluvial flooding are outlined. The site is located in a Flood Warning Area (Figure 13).
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FIGURE 13. AREA SERVED BY ENVIRONMENT AGENCY FLOOD WARNING SYSTEM (GOV.UK, 2024)

As a precautionary measure to ensure the well-being and readiness of all residents within the site,
registering with the Environment Agency Floodline Direct Warning Service is essential. This 24/7 service
provides Flood Warning Codes and uses direct communication methods to alert residents when there is a

possibility of flooding. Additionally, indirect alerts cover all flood risk areas, ensuring comprehensive

coverage.

Flood-related updates and guidance are disseminated through media broadcasts, including local radio and
television, to promptly inform and guide residents in case of potential flooding. Residents can easily register
for this service by contacting Floodline at 0345 988 1188. The site is specifically covered by the
Environment Agency Flood Warning Area for Tidal Flooding from the Wash and Tidal Estuaries.
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Flood Evacuation Plan

The site is not expected to flood, as it is shown to remain flood-free in all modelled flood scenarios
including overtopping and from breach in defences. However, in the interest of safety and preparedness,
the occupants of the site are to register with the Environment Agency Floodline Direct Warning Service. This
service ensures prompt reception of any impending flood warnings related to potential flood events that
may impact the area, particularly those arising from Tidal Flooding originating from the Wash and Tidal

Estuaries.

The site is not at risk from inundation as a result of overtopping or as a result of a breach in defences for the
design return period (1 in 100-year or 1 in 200-year return period plus climate change allowances). It is,
therefore, not envisaged that there would be any problem for access of emergency vehicles in an extreme
storm event to access the site or the surrounding area or roads. Furthermore, Emergency vehicles operate

in depths of 0.5m with velocity of 5 metres per second (with some operating at depths of 1m).

For a more localised understanding, it is advisable to refer to the South Holland District Council Emergency

Plan as well as the South Holland Internal Drainage Board Emergencies Information Sheet.

It is recommended that further information is downloaded through the following link and distributed to

residents of the site, and to advise residents of arrangements before a flood occurs: https://www.gov.uk/

government/publications/flooding-what-to-do-before-during-and-after-a-flood

In order to prioritise safety and preparedness for site users and residents, comprehensive measures have

been put in place to address flood risks and ensure secure access and egress arrangements:

1. Residual Flood Risk Management

The site's classification indicates a residual risk of flooding from watercourses. To address this, the
development design guarantees safe access and egress even during extreme storm events. Although the
site is expected to remain flood-free in all modelled scenarios, establishing the site as a default ‘safe
haven’, the proposed buildings will be elevated above the surrounding ground levels, reinforcing it as a safe

haven that ensures the continued safety of site users throughout the building's lifetime.

2. Flood Zone Considerations and Protection
Situated within Flood Zone 3, the proposed development faces potential fluvial flooding. However, the
presence of formal flood defences provides a protective shield, safeguarding site users up to and including

a 1in 1000 year return period.

1487 / Flood Risk Assessment Page 23 of 31 Version 1



Blue Bell Inn flume

U

3. Effective Flood Plan Implementation
Residents/tenants responsible for the Flood Plan are registered to Environment Agency flood alerts. These
alerts play a vital role in facilitating safe flood evacuations from the site. A Personal Flood Plan should be

completed prior to occupation (Appendix B).

4. Clear Flood Evacuation / Safe Refuge Strategy

The site will remain a safe haven/refuge at all times; however, residents are encouraged to remain indoors,
which provides additional protection and is elevated above the surrounding ground levels. This will remain
in effect until the EA’s Flood Warning System is downgraded to “Warning no longer in force”. This strategy
is displayed within the proposed dwelling, common areas, and adjacent to building entrances, ensuring

everyone is well-informed.

The Planning Authority are expected to consult with the emergency services as to the appropriate access
and safe routes for the site during an extreme storm event, in accordance with R&D Technical Report
FD2320/TR1 - Flood Risk Assessment Guidance for New Development. The Emergency Response Plans for
the local area should be made available on the council website. It is not envisaged that there will be any

additional burden on emergency services during any associated flood event.

5. Up-to-date Contact List
The site owner has established a comprehensive contact list, regularly updated to reflect changes in

tenancy. This ensures effective communication channels and swift action during flood events.

6. Preparedness with Flood Kit
A prepared flood kit is maintained and regularly checked, containing essential items that will prove

invaluable during flood situations.

7. Access to Information
Residents are encouraged to access further information through the provided link: https://www.gov.uk/

government/publications/flooding-what-to-do-before-during-and-after-a-flood. This valuable resource
offers guidance on actions to take before, during, and after a flood occurrence.

8. EA's Flood Warning Service

To enhance preparedness, it is recommended to register the property with the EA’s Flood Warning Service if
not already completed. This complimentary service, facilitated by Floodline, ensures that occupants receive
flood alerts through various communication channels, including telephone and mobile communications. The
EA monitors flood situations and issues alerts to individuals in vulnerable properties and businesses, using
data from rainfall measurements, river and tidal levels, and Met Office information. For assistance or to sign

up for this service, individuals should contact the Floodline Warning Service.
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ONLINE FLOOD Meaning
RISK FORECAST Be aware.

Keep an eye on the
weather situation.

General advice
¢ Check weather conditions.

¢ Check for updated flood forecasts
on the Environment Agency website.

Meaning

Flooding is possible

General advice

¢ Be prepared to act on your flood plan.

Be prepared. * Prepare a flood kit of essential items.
* Monitor local water levels and the
FLOOD ALERT flood forecast on our website.
Meaning General advice

Flooding is expected.

Immediate action required.

FLOOD WARNING

* Move family, pets and valuables
to a safe place.

¢ Turn off gas, electricity and water
supplies if safe to do so.

e Put flood protection equipment
in place.

Meaning
Severe flooding.

Danger to life.

SEVERE FLOOD
WARNING

General advice

* Stay in a safe place with a means
of escape.

* Be ready should you need to evacuate.

¢ Co-operate with the emergency
services.

e (all 999 if you are in immediate danger.

WARNING Meaning
NO I.ONG ER No further flooding

is currently expected

IN FORCE in your area.

General advice

* Be careful. Flood water may still
be around for several days.

* |fyou've been flooded, ring your
insurance company as soon
as possible.

FIGURE 14. EA’S FOUR-STAGE CODED ALERT SYSTEM
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The Environment Agency, vested with the responsibility of monitoring flood events and issuing timely
warnings, employs a four-stage coded alert system (Figure 14). Each stage activates specific emergency
protocols for different services. The significance of these measures cannot be overstated, as they
collectively ensure the safety, well-being, and preparedness of all site users and residents when confronted

with potential flood-related adversities.

A notification of imminent flooding will be conveyed via telephone to the registered telephone numbers of
occupants or property owners. The primary objective of the Flood Warning Service is to offer a minimum of
two hours' advance notice of impending flooding, day or night, allowing occupants to take essential
measures to safeguard themselves and their property. In cases of severe warnings, the Environment Agency
augments telephone alerts with the use of sirens and vehicles equipped with loud hailers to reiterate the

flood warnings.

Considering the site's characteristics, the designated individual(s) will initially alert all occupants and
neighbours by knocking on doors. Additional communication methods such as texting and social media
platforms will also be employed. The designated individual(s) will be informed about vulnerable occupants
who may have impaired hearing or vision. Advanced technology will be harnessed, given the instantaneous

and comprehensive media coverage available through TV, radio, and social networking.
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Conclusions

Although the site is in Flood Zone 3, the actual risk of site flooding from watercourses is very low due to the

presence of formalised flood defences.

According to the South Holland District Council, and Environment Agency's flood information, the site does
not flood up to the design return period i.e. 1 in 100-year, or 1 in 200 year return period including an
allowance for climate change in the future (2115 epoch). The local authority has not provided any breach
analysis for the extreme 1000-year return period, including climate change. However, based on modelled
information from the EA, the in-channel flood levels remain the same. The consistency in flood levels for the
1% AEP with climate change and the 0.1% AEP with climate change at various nodes along the Welland
River indicates that the channel’s capacity to convey water is unchanged between these scenarios. Thus,
the risk profile in terms of in-channel water levels and inundation is similar, supporting effective flood risk
management and emergency planning. Additionally, the site has no history of flooding, reinforcing its

security under extreme conditions.

The residential buildings will be constructed 600mm above adjacent ground levels and mobile homes will
feature elevated floor levels, situated on a raised plinth positioned 600mm above the surrounding ground
level. This plinth will be securely anchored to the ground, fortified with flood-resistant and resilient elements

integrated into the design and construction of the development.

Occupants of the site should be connected to the Environment Agency flood warning serve and take
appropriate action as soon as possible in the event of a potential storm. The development will be able to
provide safe refuge for occupants, or evacuation should be possible in the initial stages of the storm event,
before the water depth creates a hazard. A Flood Warning and Evacuation procedure with safe access and

egress will be implemented. Refer to separate document: “Flood Response / Emergency Plan”.
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Note:

This report has been prepared for the purposes of submitting for planning to the local planning authority for review in relation to the
associated Flood Risk for the proposed development, and uses the most up-to-date information available to us at the time. It should
not be relied upon by anyone else or used for any other purpose. This report is confidential to our Client; it should only be shown to

others with their permission. We retain copyright of this report which should only be reproduced with our permission.

Prepared By Checked By Approved for issue
Name Tom Quigg BSc MSc CEng MICE | Magaly Sedefio BA Tom Quigg BSc MSc CEng MICE
Signature 1Q MST 1Q
Date 1 July 2024 1 July 2024 1 July 2024
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Appendix A - EA Flood Level Information
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Environment

Tom Quigg Our ref: CCN-2024-361083
tom@flumeconsultants.com
Date: 01/07/2024

Dear Tom,

Provision of Flood Risk Information for Littleworth Drove, Hop Pole.

Thank you for your request for our flood risk information for the above site. The information is
set out below and attached. It is important you read any contextual notes on the maps
provided.

If you are preparing a Flood Risk Assessment (FRA) for this site, please note this information
may not be sufficient by itself to produce an adequate FRA to demonstrate the development
is safe over its lifetime. Additional information may be required to carry out an appropriate
assessment of all risk, such as consequence of a breach in defences.

We aim to review our information on a regular basis, so if you are using this data more than
twelve months from the date of this letter, please contact us again to check it is still valid.

Please read the letter in full as the information covered has been updated in June 2023.

1. Flood Map for Planning

The attached map includes the current Flood Map for Planning for your area. The map
indicates the area at risk of flooding, assuming no flood defences exist, for a flood with a
0.5% chance of occurring in any year for flooding from the sea, or a 1% chance of occurring
for fluvial (river) flooding. It also shows the extent of the Extreme Flood Outline which
represents the extent of a flood with a 0.1% chance of occurring in any year, or the highest
recorded historic extent if greater.

In some locations, such as around the fens and the large coastal floodplains, showing the area
at risk of flooding assuming no defences may give a slightly misleading picture in that if there
were no flood defences, water would spread out across these large floodplains. This flooding
could cover large areas of land but to relatively shallow depths and could leave pockets of
locally slightly higher land as isolated dry islands. It is important to understand the actual risk
of the flooding to these dry islands, particularly in the event of defence failure.

The flood models used to generate the flood zones which impact your site were derived from
the Fenland 2008/2009 modelling. This modelling considers the flood extents if the internal
drainage boards (IDBs) stop pumping. We hold the outputs but not the original model.

The Flood Map for Planning also shows the location of formal raised flood defences and flood
storage reservoirs. It represents areas at risk of flooding for present day only and does not
take account of climate change.

The Flood Map for Planning only indicates the extent and likelihood of flooding from rivers or
the sea. It should also be remembered flooding may occur from other sources such as surface
water sewers, road drainage, etc.

Ceres House, Searby Road, Lincoln, LN2 4DW Calls to 03 numbers cost the same as calls to
Customer services line: 03708 506 506 standard geographic (ie numbers beginning with
Email: enquiries@environment-agency.gov.uk 01 or 02)

www.gov.uk/environment-agency



http://www.gov.uk/environment-agency

2. Recorded Flood Outlines

With regards to the history of flooding | can advise we do not have any records of flooding in
this area. It is possible recent flooding may have occurred which we are currently investigating,
therefore this information may be subject to change. It is possible other flooding may have
occurred which other risk management authorities, such as the Lead Local Flood Authority (ie
top tier council) or Internal Drainage Board (where they exist) have responsibility.

Please note, our Recorded Flood Outlines do not reflect the latest (October 2023-present)
flood incidents. Due to the scale of the events, it will take time to gather the information and
verify the extent of the flooding before we are able to provide this information.

3. Schemes in the area

There are no ongoing capital projects to reduce or sustain the current flood risk to this site.

4, Fluvial Flood Risk Information

This site is not at risk of flooding from any main river. The site may be at risk from local ordinary
watercourses for which other risk management authorities, such as the Lead Local Flood
Authority (ie top tier council) or Internal Drainage Board (where they exist) have responsibility.
4.1 Fluvial Modelled Flood Extents

Our modelled flood extents, which take into account flood defences, do not impact this site.
There may still be a residual risk of fluvial flooding to your site due to the failure of flood

management infrastructure such as a breach of a raised flood defence. You may need to
undertake further assessment of this residual risk using the data provided.

4.2 Fluvial Hazard Mapping

For certain locations we have carried out modelling to map the maximum values of flood depth,
velocity and hazard rating (danger to people) resulting from overtopping and / or breaching of
defences at specific locations for a number of scenarios.

At present this information is available for fluvial flood risk in Northampton, Lincoln, Wainfleet
and some isolated rural locations.

The number of locations we have this information for is expected to increase in time.
At present this site is not covered by any Environment Agency hazard mapping.
Detailed Hazard Mapping is available within the 2017 Update of South Holland Strategic Flood

Risk Assessment. This can be downloaded via the following link:
http://www.southeastlincslocalplan.org/water/

5. Tidal Flood Risk Information

This site is not considered to be at risk from tidal flooding.

Ceres House, Searby Road, Lincoln, LN2 4DW Calls to 03 numbers cost the same as calls to
Customer services line: 03708 506 506 standard geographic (ie numbers beginning with 01
Email: enquiries@environment-agency.gov.uk or 02)

www.gov.uk/environment-agency
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6. Development Planning

If you would like local guidance on preparing a flood risk assessment for a planning
application, please contact our Sustainable Places team at LNplanning@environment-
agency.gov.uk. It will help if you mention this data request and attach your site location plan.

We provide free preliminary advice; additional/detailed advice, review of draft FRAs and
meetings are chargeable at a rate set to cover our costs, currently £100 (plus VAT) per hour
of staff time. Further details are available on our website at
https://www.gov.uk/guidance/developers-get-environmental-advice-on-your-planning-

proposals.

General advice on flood risk assessment for planning applications can be found on GOV.UK
at https://www.gov.uk/guidance/flood-risk-assessment-for-planning-applications

Climate change will increase flood risk due to overtopping of defences. Please note, unless
specified otherwise, the climate change data included has an allowance for 20% increase in
flow. Updated guidance on how climate change could affect flood risk to new development -
‘Flood risk assessments: climate change allowances’ was published on GOV.UK in July 2021.
The appropriate updated climate change allowance should be applied in a Flood Risk
Assessment.

You should also consult the Strategic Flood Risk Assessment produced by your local
planning authority.

7. Data Licence and Other Supporting Information

We respond to requests for recorded information we hold under the Freedom of Information
Act 2000 (FOIA) and the associated Environmental Information Regulations 2004 (EIR).

This information is provided in accordance with the Open Government Licence which can be
found here: http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/

Further information on flood risk can be found on the GOV.UK website at:
https://www.gov.uk/browse/environment-countryside/flooding-extreme-weather

8. Other Flood Risk Management Authorities

The information provided with this letter relates to flood risk from main river or the sea. The
Flood Map for Surface Water can be viewed at https://www.gov.uk/check-long-term-flood-risk

Additional information may be available from other risk management authorities, such as the
Lead Local Flood Authority (ie top tier council) or Internal Drainage Board (where they exist).

| hope we have correctly interpreted your request. If you have any queries or would like to
discuss the content of this letter further please contact Christopher using the email address
below and quoting our CCN reference number above.

Yours sincerely,

Ceres House, Searby Road, Lincoln, LN2 4DW Calls to 03 numbers cost the same as calls to
Customer services line: 03708 506 506 standard geographic (ie numbers beginning with 01
Email: enquiries@environment-agency.gov.uk or 02)

www.gov.uk/environment-agency
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+44 7385226602

for John O’Neill
Welland and Nene Partnerships and Strategic Overview Team Leader
e-mail PSOWN@environment-agency.gov.uk

Enc.
Flood Map for Planning

Ceres House, Searby Road, Lincoln, LN2 4DW Calls to 03 numbers cost the same as calls to
Customer services line: 03708 506 506 standard geographic (ie numbers beginning with 01
Email: enquiries@environment-agency.gov.uk or 02)

www.gov.uk/environment-agency
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Flood Map centred on TF 18937 13958 - created July 2024 [Ref: CCN-2024-361083]
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—— Raised Defences

Flood Storage Areas
[ Areas at Risk of Flooding from Rivers or the Sea
Extreme Flood Outline

Dark blue shows the area that could be affected by flooding,
either from rivers or the sea, if there were no flood defences.
This area could be flooded:

- from the sea by a flood that has a 0.5% (1 in 200) or greater
chance of happening each year.

- or from a river by a flood that has a 1% (1 in 100) or greater
chance of happening each year.

Light blue shows the extent of the Extreme Flood Outline,
which represents the extent of a flood event with a 0.1%
chance of occurring in any year, or the highest recorded
historic extent if greater.

These two colours show the extent of the natural floodplain
if there were no flood defences or certain other manmade
structures and channel improvements. Sites outside the two
extents, but behind raised defences, may be affected by
flooding if the defences are overtopped or fail.

Created by the Partnerships and Strategic Overview Team,
Kettering
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Flood Map centred on TF 18907 13968 - created April 2024 [Ref: CCN-2024-354517]
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Datasheet [Ref: CCN-2024-354517] Model Name: Welland Catchment Strategic Model Date: 2016

Fluvial Flood Levels (mMODN)

The fluvial flood levels for the model nodes shown on the attached map are set out in the table below. They are measured in metres above Ordnance Datum
Newlyn (mODN).

Annual Exceedance Probability - Maximum Water Levels (mODN)
- 0.1%
50% 10% 5% 2% 1% . . 05% | 0.1% | (1in1000)
Node Label Easting | Northing | (1in (12?:45) (1in (1in (:1”5?;/3) (1in (11';3;/;) (1in (210!,7 23:21 ;’t‘: (1in (1in inc 20%
2) 10) 20) 50) 100) ° 200) | 1000) Climate
Change

Change
WELLAND 25506.5 | 523469 | 313020 | 3.80 | 4.13 4.36 4.62 4.71 4.75 478 4.79 4.82 4.80 4.80 4.82
WELLAND 26264 | 523198 | 312316 | 3.81 415 4.38 4.64 473 4.79 4.82 4.83 4.85 4.84 4.84 4.86
WELLAND 27273 | 523001 | 311339 | 3.83 | 4.17 4.40 4.67 477 4.83 4.88 4.89 4.90 4.89 4.89 4.90

Fluvial Flood Flows (m?/s)

The fluvial flood flows for the model nodes shown on the attached map are set out in the table below. They are measured in metres cubed per second (m3/s).

Annual Exceedance Probability - Maximum Flows (m®/s)
1% 0.1%
50% 10% 5% 1% (1in 100) 0.5% 0.1% (1in 1000)
Node Label Easting | Northing | (1in (12?';%5) (1in (1in (3523;/3) It izl;%SO) (:';3;/;) (1in inc 20% (1in (1in inc 20%
2) 10) 20) 100) Climate 200) 1000) Climate
Change Change
WELLAND 25380.3 | 523515 | 313137 | 49.61 65.73 75.56 94.13 108.11 119.52 124.48 127.78 127.66 127.96 | 127.39 129.49
WELLAND 26137.8 | 523239 | 312435 | 49.04 65.16 75.02 94.20 108.30 120.08 125.19 128.83 128.52 128.83 | 128.24 130.92
WELLAND 26895 | 523023 | 311713 | 48.46 64.60 75.01 94.28 108.49 121.10 127.62 130.27 131.66 131.80 | 131.48 132.36

April 2024
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Appendix B - Personal Flood Plan for Site Users/Residents

Personal flood plan [JZES

Environment

Are you signed up to receive flood warnings?
If not call Floodline on 0345 988 1188 to see
if your area receives free flood warnings.

General contact list Company name

Floodline Environment Agency

W Agency

Let us know when you’ve completed your flood plan by calling Floodline on 0345 988 1188.

This will help us learn more about how people are preparing for flooding.

Contact name Telephone

03459881188

Electricity provider

Gas provider

Water company

Telephone provider

Insurance company and
policy number

Local council

Local radio station

Travel/weather info

Key locations

Service cut-off Description of location

Electricity

Gas

Water

Who can help/who can you help?

Relationship Name

Relative

Contact details How can they/you help?

Friend or neighbour

Be prepared for flooding. Act now

Version 1
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MASNEIRIIRJEM What can | do NOW?

Put important documents out of Look at the best way of stopping

flood risk and protect in floodwater entering your property
olythene

- Make a flood plan and prepare a

Check your insurance covers you flood kit

for flooding

What can you do if a flood is expected in your area?

Actions

Home
Move furniture and electrical items to safety

Find out where you can get
sandbags

Identify who can help you/
who you can help

Location

Environment
W Agency

Identify what you would need to take
with you if you had to leave your home

Understand the flood warning codes

Put flood boards, polythene and sandbags in place

Make a list now of what you can move away from the risk

Turn off electricity, water and gas supplies

Roll up carpets and rugs

Unless you have time to remove them hang curtains over rods

Move sentimental items to safety

Put important documents in polythene bags and move to safety

Garden and outside
e Move your car out of the flood risk area

e Move any large or loose items or weigh them down

Business
e Move important documents, computers and stock

e Alert staff and request their help

e Farmers move animals and livestock to safety

Evacuation - Prepare a flood kit in advance
e Inform your family or friends that you may need to leave your home

e Getyour flood kit together and include a torch, warm and waterproof clothing,
water, food, medication, toys for children and pets, rubber gloves and wellingtons

There are a range of flood protection products on the market to help you protect
your property from flood damage. A directory of these is available from the
National Flood Forum at www.bluepages.org.uk

GEHO0709BQPU-E-E

Be prepared for flooding. Act now

Version 1
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