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1

INTRODUCTION

1.1

1.2

1.3

1.4

15

1.6

1.7

This Flood Risk and Drainage Assessment has been prepared by RPS Planning & Development
Ltd for Bacton Storage Company Ltd (BSCL) (a joint venture company formed by Centrica
Storage and Perenco UK) and Eni Hewett Limited (Eni).

This Flood Risk and Drainage Assessment supports a full planning application that has been
submitted jointly by BSCL and Eni to North Norfolk District Council (the local planning authority)
for a temporary vehicle checking and construction laydown site (the development) on the western
half of the large arable field south of the main Bacton Terminal Complex (BTC), across the B1159
Paston Road and immediately to the east of the National Grid and Interconnector Terminals.
This area is required to support the construction of the onshore elements of the Baird project and
also a number of other projects that are being advanced at the BTC.

The onshore elements of the Baird project include the construction of new gas reception,
compression and conditioning facilities within an area of the Perenco UK Terminal (part of the
BTC), as well as a new landfall for the sub-sea pipeline that will connect these facilities with the
gas field, which is approximately 86 kilometres from the shore. The local planning authority
(LPA) granted planning permission (ref. no. PF/10/0141) for these works on 27 July 2010.

The Deborah gas storage project requires the redevelopment of areas of the existing Eni Hewett
onshore terminal (part of the BTC). New gas reception, treatment and transfer facilities will be
installed as well as the landfall for two new pipelines. Planning permission was granted for this
development on 24 November 2010 (ref. no. PF/10/0737).

The development will be used by BSCL for the Baird project and, as indicated above and also by
a number of the other projects being advanced at the gas terminals, including by Eni (Deborah
gas storage project) and National Grid (works at its Terminal south of Paston Road to link the
Baird and Eni projects with the National Transmission System). The site will also include an
expansion/contingency area in the event that further land is required to support the construction
of the projects at the terminals.

The need for the vehicle checking area has arisen due to the requirements of the security
services. The security services have confirmed that a secure vehicle checking area needs to be
provided close to the BTC, as the existing arrangements inside the Terminals will not be sufficient
to accommodate the number of construction vehicles associated with the Baird and Deborah
projects. The vehicle checking area will provide a secure area where deliveries and
consignments associated with the project can be security-cleared before entering the BTC.
BSCL, Eni and National Grid (NG) will also make use of the vehicle checking area during the
construction of their respective projects.

Furthermore, since planning permission was granted in July 2010 for Baird, additional work has
been undertaken on the construction programme for the project. This has identified a
requirement for additional land to support the construction phase of the project in addition to that
already identified within the Perenco Terminal and adjacent to Seagulls Field. Due to the limited
space available within the Perenco Terminal and the BTC generally, it has been necessary to
identify land that lies outside of the BTC boundary to provide laydown/construction compounds.
These will be used for both the Baird and the NG works.
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1.8

1.9

1.10

111

1.12

The large arable field south of Paston Road is an ideal location in which to provide the vehicle
checking and construction laydown area due to its proximity to the BTC. The field has previously
been the subject of development associated with the terminals, including the installation of the
Interconnector and BBL pipeline.

The aim of this Flood Risk and Drainage Assessment is to outline the potential for the site to be
impacted by flooding, the impacts of the proposed development on flooding in the vicinity of the
site, and the proposed measures which could be incorporated into the development to mitigate
the identified risk along with the impacts of the development on off site flooding. The report has
been produced in accordance with the guidance detailed in Planning Policy Statement 25
(PPS25). Reference has also been made to the CIRIA SUDs Manual (C697) and the Partnership
of North Norfolk Councils Strategic Flood Risk Assessment.

This report is not intended to provide formal details of the final drainage design for the
development. It provides information regarding the capabilities of the conceptual surface water
drainage strategy to meet the requirements of PPS25.

The desk study was undertaken by reference to information provided and published by the
following bodies:

Environment Agency

Centre for Ecology and Hydrology
British Geological Society
Ordnance Survey

Anglian Water

A site visit was conducted on 27 October 2010.
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SITE DESCRIPTION

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

a) Site Description

The application site is located to the south of the B1159 Paston Road and immediately to the
east of the National Grid (NG) Terminal. The site is centred at National Grid ref. TG 33322
34260.

The site itself is roughly rectangular in shape and comprises of the western half of a large arable
field, which has recently been cleared of barley. The site slopes gradually from north to south
before the land starts to rise again.

The site is bound to the north by Paston Road. The boundary with the road is formed by a wide
verge and a ditch with some tree planting to the western end. To the north of Paston Road are
the gas terminals and Seagulls Field. To the east of the site is the remainder of the arable field,
which adjoins the rear gardens of a number of residential properties that front on to Coast Road.
The eastern boundary of the site will be at least 185m from these properties. These dwellings
are screened to some extent from the field by an existing hedgerow of approximately 2m in
height. Beyond the residential properties is Castaways Holiday Park. The southern boundary of
the site is currently open and is defined by a rough agricultural track and land ditch beyond which
are further fields. To the west, the site borders a shelter belt of trees that separates it from the
National Grid and Interconnector UK sites. There is an existing entrance to the arable field in its
north east corner from Paston Road.

The application site also includes a section of the B1159 Paston Road that will form the crossing
point between the development and the BTC and parts of the terminals access road and the
entrances to the Perenco Terminal, which will be subject to some minor modifications to
accommodate construction vehicles.

The entire application site extends to approximately 8.09 hectares.

b) Surrounding Land Uses

The site is surrounded by mixed land uses. Residential properties are located adjacent to the
east, arable fields adjacent to the south, and the BTC to the west and northwest and further

arable fields to the northeast.
c) Topography

The topographic survey for the site has been produced by EDI Surveys Ltd, reference
12069/T/01-07 (dated September 2010) and is included as Appendix A. The survey identifies
that the highest point of the site is located at the northwestern corner and is approximately
17.80m AOD (Above Ordnance Datum). The western end of the site generally dips towards the
east and to the south, whilst the eastern end of the site primarily slopes to the south.

The lowest point of the south is located at the southern corner, where the level of the site is

identified as approximately 10.5m AOD. The general slope of the site is approximately 1 in 50.
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HYDROLOGICAL SETTING

3.1

3.2

3.3

3.4

3.5

a) Nearest Watercourses

The Environment Agency'’s indicative floodplain map indicates that the site is located within flood
zone 1 (less than 1 in 1000 annual probability), which is considered to have a low risk of fluvial
flooding. The Environment Agency indicative floodplain map is included as Figure 2.

No surface watercourses have been identified within 2km of the site.

A small land drain is identified along the southern boundary of the site. The North Sea is
identified as being located approximately 250m northeast of the site.

The site is elevated approximately 10m above the North Sea. Therefore, it is considered to
represent a low flood risk to the site.

No other water features such as canals/ponds etc have been identified within close proximity to
the site.
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4

HYDROGEOLOGICAL SETTING

4.1

4.2

4.3

4.4

British Geological Survey online maps, 1:50,000 Series (Solid and Drift Edition) indicates the site
is underlain by superficial deposits comprising the Happisburgh Glacigenic Formation that
consists of a range of diamictons, sands and gravels, sands and laminated silts and clays and is
described as being Sand and Gravel beneath the application site. The bedrock underlying the
superficial deposits is identified as the Crag Group, which is described as comprising of shallow-
water marine and estuarine sands, gravels, silts and clays deposited on the southwest flank of
the North Sea Basin.

The Environment Agency online Groundwater Vulnerability Map indicates that the site is
underlain by a Secondary ‘A’ Aquifer (Minor Aquifer) relating to the superficial Happisburgh
Glacigenic Formation deposits. This in turn is underlain by a Principal Aquifer (Major Aquifer)
relating to the Crag Group.

No intrusive information relating to the depth to groundwater is currently available for this site.

The site is not identified as being located within a groundwater source protection zone.
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5

EXISTING DRAINAGE/WATER MAINS

51

5.2

5.3

5.4

The application site currently comprises undeveloped agricultural land, whereby no on-site
drainage infrastructure is present. A small land drainage ditch is located along the southern
boundary of the site. RPS has been informed that a ground penetrating radar survey has shown
that there are no sub-surface drains that cross the field.

Reference to Anglian Water Sewer Plans (provided by Geodesys) identifies that there are no
surface water sewers located in Paston Road along the northern boundary of the site.

Anglian Water Sewer Plans have identified a 150mm foul sewer located in Coast Road to the
northeast of the site. This is identified as flowing to the southeast.

Anglian Water Sewer Plans identify that a 150mm (6 inch) water main is located within Paston
Road along the northern boundary of the site.
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6

PROPOSED DEVELOPMENT

6.1

6.2

6.3

6.4

6.5

The proposed development encompasses the temporary change of use of the western section of
the arable field south of Paston Road to provide a vehicle checking and construction laydown
area to support the construction of the Baird and Deborah projects and also other projects at the
BTC. The site will include a contingency area for potential expansion if more land is required to
support these projects. The proposed site layout plan is included at Appendix C.

The secure vehicle checking area will occupy the northern part of the site adjacent to Paston
Road. This area will be based on a one-way system with construction vehicles entering the site
from the east, passing through security gates and then entering the vehicle checking bays. Once
vehicles have been checked, they will exit the site from its north-western corner and cross over
Paston Road into the secure terminals area. The vehicle crossing of Paston Road will be
signalled and some minor modifications will be made to the terminals access road and at the
entrances to the Perenco Terminal to accommodate larger construction vehicles. It is also
envisaged that a temporary speed restriction will be imposed on this stretch of Paston Road to
maximise safety at the crossing, subject to agreement with Norfolk County Council Highways.
The vehicle checking area will include a security office and welfare facilities (e.g. toilets etc). Itis
envisaged that the surface of this area will be tarmaced. The vehicle checking area will be used
by BSCL, Eni and NG.

The remainder of the site will consist of the construction compounds for the Baird and NG
projects and also the contingency/potential expansion area. The approximate extent of these
areas is set out below:

" BSCL compound - 1.6 hectares
" NG compound - 0.6 hectares
" Contingency/Expansion area - 1.7 hectares

It is expected that the construction compounds will accommodate site offices, a warehouse
building and staff welfare facilities. The largest building will be the warehouse with a height to
ridge level of 7m. The other buildings will not exceed 3m in height. The warehouse building will
be located on the north-west corner of the site where it can be screened most effectively by the
existing vegetation along Paston Road and the shelter belt along the eastern boundary of the NG
Terminal. The construction compounds would provide areas for the laydown and storage of pipe,
cable and plant required for the construction of the projects. The compounds will also provide
space for the storage of construction machinery. The area will not be used for the open storage
of materials such as aggregates and soils.

Prior to site establishment works commencing, all top soil will be removed from the areas to be
used for the vehicle checking area and construction compounds. This will be stored in bunds of
approximately 2m in height with a 1 in 2 slope and will form the east, south and west boundaries
to the construction compounds, thereby assisting in screening these areas from the surrounding
area and, in particular, the residential properties to the east. The top soil bunds will be stabilised
by seeding them with a durable grass seed mix. Further screening from the B1159 Paston Road
is proposed by introducing new trees along the boundary with the road to reinforce the existing
vegetation.

S:\Job Nos\JLL (10)\JLLO403 - Various sites in Bacton\Key Documents\7. Planning Applications\1. Construction Laydown Area\FRA - fina\FRA.doc 7



6.6

6.7

6.8

6.9

6.10

6.11

6.12

Following the scraping of the top soil, a permeable membrane will be placed across the site and
finished with crushed stone. Temporary road surface will be placed across the more highly
trafficked areas of the site although the exact location of this is yet to be determined. Where
refuelling activities may take place, drip trays will be placed to reduce the risk of localised
contamination of the subsurface strata.

For the purposes of this assessment, the site has been split into the proposed development area
and the potential expansion area. A single temporary road running through each section has
been assumed at this stage. Based on this, the following areas have been identified:

= Proposed development — hardstanding at 1.02 hectares and permeable area at 2.03
hectares.
=  Expansion area — hardstanding at 0.09 hectares and Permeable area at 1.7 hectares.

It is anticipated that site establishment works will commence in early 2011, with the vehicle
checking area being the first part of the site to come into use in April 2011. The construction
compounds will come into use at a later date, currently expected to be autumn 2011. The
expansion/contingency area will only be brought forward if required. It is envisaged that the site
will be used for a period of nearly 5 years from early 2011 until the final quarter of 2015.

Following the completion of construction works at the terminals, the site will be closed, restored
and returned to its former agricultural use. This will involve removing all temporary buildings,
fencing and surfacing material and replacing the stockpiled topsoil. The applicants are prepared
to accept a condition on any temporary planning permission requiring the approval of a detailed
scheme of reinstatement/restoration.

The proposed development is classified as ‘Less Vulnerable’ within Planning Policy Statement 25
— Development and Flood Risk.

At this stage, an indicative drainage layout has not been produced for the site. It is anticipated
that for the permeably surfaced areas of the site, a significant proportion of rainfall will drain
naturally to the underlying soil and subsequently drainage ditch along the southern boundary of
the site will be allowed. It is likely that French drains will be incorporated to drain the
hardsurfaced area located towards the northern end of the site via an oil/petrol interceptor
adjacent to the western end of the hardsurfaced area.

As part of the preliminary design process, drainage and associated attenuation has been
considered including a range of SUDS techniques.
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FLOOD RISK AND MITIGATION

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

The key sources of flooding that could potentially impact the application site are discussed below:

a) Fluvial/Tidal Flooding

The site is located within Flood Zone 1, whereby the likelihood of flooding is classified as less
than 1 in 1000 in any given year. Taking account of climate change, given the distance of the
site from the nearest surface watercourse (greater than 2.0 km) and the elevation of the site
above the North Sea (in excess of 10 m), the fluvial and tidal flood risk to the development

throughout its operational lifetime is considered to be low.

i. Proposed Mitigation

No mitigation measures are required.

b) Elooding from sewers

Sewer flooding can occur during periods of heavy rainfall when a sewer becomes blocked or is of
inadequate capacity. Anglian Water sewer plans have not identified any surface water sewers
within the vicinity of the site. A foul sewer is identified in Coast Road at the eastern end of the
site.

Based on the slope of Coast Road, towards the southeast, any flooding that may arise due to the
surcharging of the foul sewer is likely to flow towards the southeast and hence away from the

site.

i. Proposed Mitigation

No mitigation measures are considered necessary.

¢) Surface water flooding (overland flow from off site sources)

This can occur during intense rainfall events, when water cannot soak into the ground or enter
drainage systems. At present, during such an event, water may flow on to the site from Paston
Road at the northern end of the site. Surface water flooding from on site sources is considered

within Section 8 of this report.

i. Proposed Mitigation

The incorporation of traffic calming measures or gentle grading of the site entrances towards
Paston Road will reduce the potential for surface water run-off from Paston Road flowing onto the

site through the vehicular entrances.

S:\Job Nos\JLL (10)\JLLO403 - Various sites in Bacton\Key Documents\7. Planning Applications\1. Construction Laydown Area\FRA - fina\FRA.doc 9



7.9

7.10

7.11

7.12

7.13

7.14

d) Groundwater Flooding

This can occur in low-lying areas when groundwater levels rise above surface levels. BGS
mapping indicates that the site is underlain by superficial deposits comprising the Happisburgh
Glacigenic Formation, which is made up of a range of diamictons, sands, and gravels, which is
underlain by bedrock comprising the Crag Group. This is described as comprising of shallow-
water marine and estuarine sands, gravels, silts and clays. At this stage, no intrusive information
relating to the depth to groundwater beneath the site is available.

Based on the likely absence of any significant groundwater deposits beneath the site, the risk of
groundwater flooding is considered to be low.

i. Proposed Mitigation
No mitigation measures are considered necessary.

e) Other sources

The risk of flooding associated with reservoirs and other artificial structures is considered to be
low given the absence of any such water bodies in the vicinity of the site.

i. Proposed Mitigation
No mitigation measures are required.

f) Residual risk / event exceedence

Following the implementation of mitigation measures, potential residual risks may be associated
with an intense rainfall event, whereby the piped drainage system on or off-site cannot cope. In
order to protect the proposed buildings, mitigation measures have already been identified to be
incorporated within the proposed development. These measures are also considered suitable to

mitigate event exceedence scenarios.
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8 SURFACE WATER RUN-OFF ASSESSMENT

8.1 An assessment of surface water run-off has been conducted at this stage. Based on the
proposed temporary use of the site over approximately five years, it is considered that climate
change allowance does not need to be considered within this assessment. Notwithstanding this,
the calculations demonstrate that even allowing for a 20% allowance for climate change, there is
still sufficient on-site attenuation available. No detailed modelling work has been undertaken as
part of this assessment, therefore, the results provide a conceptual drainage strategy only.
Detailed modelling work will be required to establish the final design.

8.2 The greenfield run-off rate has been calculated for the site using the IOH 124 Method, which is
included as Appendix D. The greenfield run-off rate was calculated to be 1.4 I/s/lha. Based on
the area of the site to be developed, the total run-off for the site has been calculated as 4.2 I/s for
the proposed development area and 2.4 |/s for the expansion area. On this basis, in order to
maintain flows rates to allow self cleansing of the flow control structure (i.e. hydrobrake), the
calculations have restricted run-off to 5 I/s.

8.3 Using Micro-Drainage WinDes modelling to provide an analysis of a piped system, the maximum
required storage volumes have therefore been calculated in order to restrict run-off to 5 I/s for a
100 year event. Based on the proposed development area of for the site and the potential
expansion area, two sets of calculations have been conducted. A summary of the results is

provided in the table below and full Micro-Drainage WinDes calculations provided in Appendix E.

Table 1: Summary of Attenuation Requirements

Area of Site Event Run-off (I/s) Storage required
(m°)
Proposed 100 year plus 20% 5 159
Construction and climate change
Laydown Area allowance
30 year 5 59
Potential 100 year 5 52
Expansion Area =5 car pius 20% 5 28
climate change
allowance
8.4 The surface water runoff assessment has been undertaken using CEH FEH rainfall data for the

Bacton area. The assessment has assumed a run-off co-efficient of 0.75 for hard surfaced areas
and a permeability of 36 m/hr for the proposed permeable areas. This is based on likely

permeability for freely draining soil.

8.5 In order to restrict run-off from the proposed development areas to 5 I/s for the 1 in 100 year
event plus 20% climate change allowance, Micro-Drainage modelling has shown that a maximum

storage volume of 159 m? will be required. The storage requirement for a 30 year storm is
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8.6

8.7

8.8

8.9

approximately 59m?®. Therefore, this volume should be provided below ground where possible.
Should the expansion area be necessary, additional attenuation will be required as detailed in
Table 1.

These storage volumes are only conceptual and will be further defined at the detailed design

stage.

a) Consideration of Sustainable Urban Drainage Systems (SUDS)

i. Soakaways

The use of soakaways for incorporation within the proposed development for disposal of surface
water has been considered. Reference to BGS online maps indicates that the site is underlain by
superficial deposits comprising the Happisburgh Glacigenic Formation, which consists of a range
of diamictons, sand and gravels, sands and laminated silts and clays and is described as being
Sand and Gravel beneath the subject site. The bedrock underlying the superficial deposit is
identified as the Crag Group, which is described as comprising shallow-water marine and

estuarine sands, gravels, silts and clays.

Based on the underlying superficial and bedrock deposits having a likely high permeability, it is
considered likely that soakaways could be considered for incorporation at the detailed design

stage.

b) Swales, Retention Basins and Ponds

The development includes using the site as a construction laydown area, and as such, will be
used for storage and maintenance of equipment and plant. Within the planning application
boundary are areas that will remain undeveloped. However, gas pipelines pass beneath these,
whereby the use of these areas for storage ponds is not considered suitable. It is proposed to
incorporate French drains within the development to convey surface water from the vehicle
checking area. The use of swales/French drains along the bunded area may also be feasible
and provide a significant proportion of the required attenuation volume for the site. The invert
level for the ditch along the southern boundary of the site is approximately 8.5 — 9m AOD. Based
on the slope across the field in a north to south direction, flow restrictions would be required to
ensure the attenuation volume is provided. A swale 170 m long with an average of 1m width by
1m depth could provide 170m?® storage for the site’s proposed development area. If required, a
swale 190m long with an average of 1m and average depth of 0.5m could provide 95m> of
attenuation for the site if it is developed. Based on the slope of the site, these would need to be
stepped with the gradient. A swale/French drain will also be incorporated along the southern
boundary of the development area with outlets to the drain along the southern boundary of the

site.

S:\Job Nos\JLL (10)\JLLO403 - Various sites in Bacton\Key Documents\7. Planning Applications\1. Construction Laydown Area\FRA - fina\FRA.doc 12



8.10

8.11

8.12

8.13

8.14

8.15

¢) Rainwater Harvesting

No significant building structures are proposed on the site, therefore, rainwater harvesting is not

considered to be a suitable technique within this development.
d) Porous Paving

A large proportion of the site, as part of the design, already comprises highly permeable crushed
stone coverage acting as informal storage media. The areas comprising hard standing will be
used to support heavy vehicles, therefore, porous paving is not considered to be suitable for use

within this development.

Based on the likely void space (25-30%) within the crushed stone across a large proportion of the
site (2.03 hectares) and based on a depth of 300mm, it is considered that there is likely to be in
excess of 1800m? of attenuation within the proposed development area. If the expansion area is

used there is likely to be up to a further 1530m° of attenuation based on an area of 1.7 hectares.

e) Green Roofs

At this stage, there are no aspirations to include green roofs within the proposed development.
Based on the temporary nature of the buildings on site, this is not considered to be a suitable

means of attenuation.

f) Conceptual Surface Water Attenuation Scheme

The storage requirements detailed above to achieve a restriction in run-off to 5 I/s is based on the
attenuation volume for the site being retained on site in either swales or dedicated attenuation
tanks. Based on the results of the Micro-Drainage modelling, the maximum total storage for a
100 year event plus 20% climate change allowance is 159m? (for the area to developed) with
59m° of this total required to be attenuated underground maximum requirement for a 30 year
storm. Additional storage will be required if the expansion area is to be developed at a later date.
These storage volumes are only conceptual and will be further defined at the detailed design

stage.

At this stage, it is proposed that the attenuation volume can be provided within the void space of
the proposed areas of crushed stone or within swales. A summary table of the attenuation
techniques is provided below (Table 2). The drainage design will be finalised at the detailed

design stage. A conceptual surface water attenuation drawing is included as Figure 3.
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Table 2: Summary of Attenuation Techniques

Rainfall Run-off Area Volume Attenuation Potential on site
Event (Ha) Required Technique Volume
(m°) (m’)
1in 100 plus Proposed 159 Crushed stone 1800
20% climate | development area void space
change (3.05)
allowance
1in 100 plus Expansion area 59 Crushed stone 1530
20% climate .7) void space
change
allowance
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9

PLANNING AND POLICY REQUIREMENTS

9.1

9.2

9.3

9.4

9.5

9.6

9.7

a) Sequential Test

Planning Policy Statement 25: Development and Flood Risk (PPS25) requires that the Sequential
Test be undertaken at all stages of the planning process. The aim of the Sequential Test is to
steer new development to areas of lowest probability of flooding, i.e. flood zone 1. The site is

located within flood zone 1 and therefore meets the requirements of the sequential test.

In line with the requirements identified within PPS25, all sites larger than 1 hectare in size require
surface water run-off to be reduced to less than the site’s current rate. Run-off from the site will
be reduced by the incorporation of SUDS techniques where possible or other attenuation

techniques as detailed in Section 8 of this report.

The Partnerships of Norfolk District Councils Strategic Flood Risk Assessment (SFRA)
Subsidiary Report A, produced by Millard Consulting Engineers (dated December 2007) does not
provide any specific information relating to this site. The report does, however, identify that
appropriate SUDs components for incorporation with developments include Filter Strips, Swales,
Infiltration Basins, Pervious Surfaces, Infiltration devices, Green Roofs, Water Bultts,

Ponds/Wetlands and Detention Basins.

The North Norfolk Core Strategy (adopted September 2008) has the following policy relating to
flood risk:

b) Policy EN 10 Development and Flood Risk

The sequential test will be applied rigorously across North Norfolk and most new development
should be located in Flood Risk Zone 1. New development in Flood Risk Zones 2 and 3a will be

restricted to the following categories:

water compatible uses

minor development

changes of use (to an equal or lower risk category in the flood risk vulnerability classification)
where there is no operational development; and

‘Less vulnerable’ uses where the sequential test has been passed.

New development in Flood Zone 3b will be restricted to water compatible uses only.

The Strategic Flood Risk Assessment defines zones 2, 3a and 3b in parts of North Norfolk and
this will be used to inform the application of the sequential test. Where this information is not
available, the Environment Agency Flood Risk Zones and a site specific Flood Risk Assessment

will be used to apply the sequential test .

S:\Job Nos\JLL (10)\JLLO403 - Various sites in Bacton\Key Documents\7. Planning Applications\1. Construction Laydown Area\FRA - fina\FRA.doc 15



9.8 A site-specific Flood Risk Assessment which takes account of future climate change must be
submitted with appropriate planning applications in Flood Zones 2, 3a and 3b and for
development proposals of 1 hectare or greater in Flood Zone 1.

9.9 Land in Flood Zone 1 that is surrounded by areas of Flood Zones 2 or 3 will be treated as if it is in
the higher risk zone and a Flood Risk Assessment will be required to prove that safe access /
egress exists for the development or that the land will be sustainable for the duration of the flood
period.

9.10 Appropriate surface water drainage arrangements for dealing with surface water run off from new
development will be required. The use of Sustainable Drainage Systems will be the preference
unless, following an adequate assessment, soil conditions and/or engineering feasibility dictates
otherwise.

9.11 The proposed development is considered to accord with this planning policy requirement.
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10

SUMMARY AND CONCLUSIONS

10.1

10.2

10.3

10.4

The aim of the Flood Risk and Drainage Assessment is to outline the potential for the site to be
impacted by flooding and the proposed measures which can be incorporated into the
development to mitigate the identified risk along with the impacts of the development on off-site
flooding. The report has been produced in accordance with the guidance detailed in PPS25.
Reference has also been made to the CIRIA SUDS manual (C697).

The site is identified as being located within flood zone 1 and, as such, has a low risk of fluvial
flooding. In line with PPS25 and based on the site’s location within the flood zone 1, the site is

considered to meet the requirements of the Sequential Test.

The maximum required storage volume for the development has been calculated as 159m®
(although detailed modelling will be used to confirm the final storage requirement). This can be
met through the use of permeable crushed stone acting as informal storage media and/or the use

of swales within the development proposals.

This report provides an assessment of the capability of the site to meet the requirements of
PPS25. The report clearly demonstrates that suitable attenuation techniques can be
incorporated into the design to control surface water runoff in the event of a 1 in 100 year event

plus 20% climate change allowance.
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APPENDIX A

Topographic Survey
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APPENDIX B

Anglian Water Asset Plans
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RPS

APPENDIX C

Development Plans
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APPENDIX D

Greenfield Run-off Calculation
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APPENDIX E

Micro-Drainage Windes Calculations
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RPS

FIGURE 1

Site Location Plan
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FIGURE 2

Employment Agency Indicative Floodplain
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FIGURE 3

Conceptual Surface Water Attenuation
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APPENDIX A

TOPOGRAPHIC SURVEY
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APPENDIX B

ANGLIAN WATER ASSET PLANS



Origin Downstream Sewer
Manhole | Cover Level | Depthto | Upstream Length | Downstream | Downstream Manhole
Number (m AOD) |Invert (m)| Invert Level (m) Invert Level Number
(m AOD) (m AOD)
TG3334-7300 [13.02 2.145 10.87 51.33 10.47 8302
TG3334-7301 [13.27 2.17 11.10 27.91 10.87 7300
TG3334-7302 [13.73 2.2 11.53 45.83 11.10 7301
TG3334-8200 [9.098 1.56 7.53 57.31 7.00 8301
TG3334-8201 8.54 0.792 7.74 6.62 7.53 8200
TG3334-8300 [12.2 1.979 10.22 53.47 8.47 8301
TG3334-8301 [10.26 3.253 7.00 52.47 5.93 9200
TG3334-8302 [11.8 1.33 10.47 7.56 10.22 8300
TG3334-8303 [12.23 1.435 10.79 54.34 10.22 8300
TG3334-9200 8.63 2.693 5.93 88.56 4.89 0201
TG3434-0200 8.21 3.4 4.81 16.23 4.64
TG3434-0201 8.09 3.197 4.89 12.95 4.81 0200
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APPENDIX C

DEVELOPMENT PLANS






