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ONSHORE SUBSTATION ZONE REPORT – BLUE ZONE
1.

Introduction
1.1.

Background
Triton Knoll Offshore Wind Farm (TKOWF) is a Crown Estate Round 2 project being developed by RWE npower renewables (RWE NRL). The
TKOWF site is located approximately 33 km off the coast of Lincolnshire and the planned capacity of the wind farm, if consented, is up to 1,200 MW.
An application was submitted to the Planning Inspectorate1 for the Triton Knoll Offshore Wind Farm (TKOWF) on 31st January 2012. This application
comprised the offshore wind farm array including offshore wind turbines, offshore substations and inter-array cables. The offshore and onshore
electrical system required to transport the generated power to shore was not included in this application and will be subject to separate planning
applications.
National Grid has offered RWE NRL a Connection Point (CP) to the grid at their Bicker Fen substation located 13km south west of Boston. The
TKOWF would be connected to the national grid via a series of offshore and onshore cables and associated infrastructure, including a step-up
substation to be located in the Bicker Fen area of Lincolnshire.
In order to connect the TKOWF to the national grid a step-up substation is required to house transformers to change the voltage up to 400kV. This
voltage is then compatible with the national grid high voltage network allowing electricity generated by the TKOWF to satisfy demand anywhere in the
UK via the network.

1.2.

Purpose of Report
Through an assessment of alternatives four potential step up substation locations within close proximity to the connection point at Bicker Fen have
been selected; the four sites are shown in Figure 1.1. This report sets out the details of one of the potential substation locations named the ‘Blue
Zone’, including describing the site attributes, environmental characteristics and access to the site, with the purpose of informing interested parties
and facilitating their input in the selection process of the preferred step up substation location. This report has been prepared using desk based data
from a number of information sources, as follows:
• Digital environmental constraint data from MAGIC, English Heritage and Natural England
• Digital mapping data from Ordnance Survey
• Flooding data from the Environment Agency
• Publicly available data from Boston Borough Council
• PBA Assessment of Alternatives Report
• Atkins Flood Risk Assessment Technical Note
• EDP Remote Habitat Mapping Report
The report includes an initial landscape and visual appraisal with consideration of likely key views for the zone and photomontages of the substation,
using a 3D model based on the technical information currently available to the project team. The appraisal is included as Appendix A. A Flood Risk
Assessment (FRA) is also included in the report as Appendix B.

1

Planning Inspectorate (PINS) formally the Infrastructure Planning Commission (IPC) are responsible for operating the planning process for nationally significant infrastructure projects
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1.3.

Development Description
The Triton Knoll offshore wind farm will export its electricity via an Alternate Current (AC) electrical system. This system will comprise of buried
offshore cables, underground onshore cables, an electrical substation in the Bicker Fen area, and an intermediate compound located in East Lindsey.
The following section describes the electrical substation.
For the required peak capacity of 1200MW for TKOWF an area of up to 20ha, comprising of up to three adjacent compounds, would be required.
Access tracks to the substation compound(s) would be provided.
Electricity transmission from the offshore wind farm to the substation will be via underground cables. The cables will be buried in up to 8 trenches or
drilled under obstacles. Agricultural operations can resume over the cables following reinstatement.
The Triton Knoll substation and the National Grid substation located at Bicker Fen will be connected by up to six 400kV underground cables.
Electrical equipment at the Triton Knoll substation is required to manage the flow of electrical current before connecting to the national grid and to
transform the voltage from the cables coming from the wind farm to the national grid transmission voltage of 400kV. The substation site will contain
elements such as switchgear, busbars, transformers, capacitors, reactors, filters, cooling equipment, control and welfare buildings, lightning protection
towers and road access around the site.
Indicatively, the majority of equipment on the site will be not more than 12m in height, although due to potential flood risk in the area of Bicker Fen,
equipment may need to be raised. There are two types of electrical switchgear that may be used in the final substation design: air-insulated or gasinsulated. If gas-insulated switchgear (GIS) is used, the switchgear would be enclosed in a building (indicatively 12 to 15m in height) occupying an
area less than 10% of each compound’s footprint. Only the lightning towers to protect the electrical equipment from lightning strikes may be higher,
with an indicative height of approximately 18 to 25m.
The heaviest and largest pieces of equipment are the transformers that are required to step up the wind farm voltage to the National Grid 400kV
system voltage. These are significant items of equipment typically weighing around 300 tonnes or more. These are usually transported to site stripped
down and empty of oil, to bring size and weight to a minimum. Indicatively, up to two transformers would reside in each of the three substation
compounds.
The final layout and design of the substation have not been decided yet. The layout used for the photomontages and noise assessment is
representative of the substation and although indicative, it is sufficient for zone comparison purposes.
The zones proposed for consultation have different shapes and areas depending on local constraints, existing field boundaries and drains but all have
the space to accommodate the 20ha required for the electrical equipment, plus some landscaping. Some area within a zone may not be used. The
exact design, layout and orientation of the substation within the zone will be determined through further design and environmental studies during the
development process, once a zone has been selected. The final zone boundary will also take account of landscaping, drainage system, construction
compound and environmental mitigation. As a result of this process, the zone boundaries may be slightly amended after this consultation.
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Figure 1.1 Proposed Onshore Substation Zones for consultation
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2.

Blue Zone – Location and Description
The Blue Zone is situated 1km north of the CP at Bicker Fen and comprises of flat arable agricultural land crossed by minor drainage ditches and
farm access tracks. To the west the zone is bounded by the South Forty Foot Drain and the associated flood defence embankment.
The zone is flat grade 2 arable agricultural land comprised of 9 fields approximately between 5 and 15ha in size with limited boundaries in place.
There are no hedgerows, and some fencing and drainage ditches bounding fields. There are no statutory or non-statutory environmental
designations within the zone or within 4km from the zone.
The remainder of the zone is surrounded by flat arable agricultural land with a few isolated buildings associated with farming practices in the area;
also within close proximity to the south of the zone is the Bicker Fen wind farm. Figure 2.1 shows the Blue Zone and surrounding area in the context
of Ordnance Survey 1:10,000 mapping and aerial photography and Figure 2.2 shows the proximity of dwellings to the zone.
A list of descriptors about the Blue Zone is outlined in Table 2.1 below providing key information for the site.

Table 2.1: Blue Zone Descriptors
National Grid Reference
Location
District

519384, 340355
3.9km west of Swineshead in Bicker Fen
Boston Borough

Parish
Distance to CP
N-S dimensions

Bicker Fen Parish Council
0.6km
1.5km

E-W dimensions
Shape
Area (ha)

0.9km
Irregular rectangle
100

Topography and Gradient
Elevation

Flat, gentle gradient rising to the east
2 – 3mAOD

What is the shortest distance between the zone
and the nearest dwelling?

550m

How many dwellings are within 200m of the zone? 0
How many dwellings are within 500m of the zone? 0
Zone land use

Arable fields bound by drainage ditches
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Adjacent land use

Arable fields and large drainage channel (South Forty Drain)

Screening

The South Forty Drain embankment partially screens the site along the western extent all
other sections are exposed
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Figure 2.1 Blue Zone Location
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Figure 2.2 Amenity, Rights of Way and Economy Map
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3.

Zone Characteristics

3.1.

Access
Figure 3.1 shows two (A and B) potential access routes from the closest A road; in this case the A 52. Tables 3.1a and 3.1b outlines information on
both routes.

Table 3.1a: Route A Access

nearest ‘A’ class road to the zone

Route A (Figure 3.2): From the A52 the route turns into Monument Road. The route then continues west
along Monument Road for approximately 0.4km until its junction with Church Road. The route then
continues northwest along Church Road for approximately 0.7km until its junction with Rookery Road. The
route then continues west along Rookery Road for approximately 0.3km until its junction with Ing Drove.
The route then continues west along Ing Drove for approximately 0.6km until its junction with Cow Bridge.
The route then continues northwest for approximately 1.3km until its junction with unnamed road. The route
then continues northwest for approximately 1.0km before entering the blue zone. The route is 4.2km in
length from the nearest A road.

Villages on route

Yes - Bicker

Dwellings on route

Yes - +40

Sensitive Receptors2 on route

Yes - JDM Food Processing (Food), St. Swithuns Church (Place of worship) and Bicker Preparatory School
and Early Years (School)

Alternative Route

Yes - B

Construction traffic from the

Table 3.1b: Route B Access

2

Sensitive Receptors: In terms of Air Quality (hospitals/clinics, retirement homes, hi-tech industries, painting and furnishing and food processing, schools, food retailers, greenhouses and
nurseries, horticultural land, and offices) taken from IAQM (January 2012) on the Assessment of the Impacts of Construction on Air Quality and the determination of their Significance. In
terms of Noise (internationally or nationally designated nature conservation sites, schools, hospitals, quiet recreation areas, and places of worship) taken from IOA and IEMA (April 2002) on
Guidance and Guidelines for Noise Impact assessment.
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Construction traffic from the nearest ‘A’ class
road to the zone

Route B (Figure 3.2): From A52 the route turns onto a made access route previously utilised
for delivery of wind turbines. The route then continues north for approximately 1.2km until its
junction with Ing Drove. The route then continues west along Ing Drove for approximately
0.6km until its junction with Cow Bridge. The route then continues northwest for
approximately 1.3km until its junction with unnamed road. The route then continues northwest
for approximately 1.0km before entering the blue zone. The route is 4km in length from the
nearest A road.

Villages on route

No

Dwellings on route

Yes - 6

Sensitive Receptors on route

No
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Figure 2.3 Potential Access routes
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3.2.

Landscape and Visual
A detailed landscape and visual appraisal of the zone, including images showing current and proposed views from key viewpoints, is provided as
Appendix A. A summary is provided in Table 3.2 below.
There are no local or national landscape designations on in close proximity to the zone. The local landscape is low lying and flat and dominated by
farmland, with a network of linear drainage channels defining field boundaries and forming a geometric pattern. Views across the landscape are
generally open and expansive; tree cover is sparse and confined to shelterbelts around properties. Existing built features in the local landscape
comprise overhead transmission lines, the Bicker Fen substation and wind farm and the South Forty Foot Drain, which is enclosed by embankments
immediately to the west of the zone. The settlement pattern consists of a widely dispersed spread of farmhouses and individual houses. There is
one Public Right of Way (PRoW) within 1km of the zone, routed along the course of the South Forty Foot Drain. A small number of additional PRoW
are routed within 2km of the zone.

Table 3.2: Landscape and Visual
If the zone was to be developed could it
Yes – but the effect could be mitigated
significantly alter a characteristic element of a non
designated landscape
What would be the effects of the development on Development at this location would not result in any adverse effects to any designated
designated landscapes?
landscapes.
Without mitigation, the proposed substation at this location would have some limited and
What would be the effects of the development on localised adverse effects to local landscape character by the change arising from the
the landscape character?
introduction of additional energy infrastructure to a rural green field site. There would be
some minor changes to the existing pattern of drainage ditches within the zone.

What are the visual effects on properties and
settlements?

Without mitigation, development at this location would have some limited and localised
adverse visual effects, primarily to road users on Bicker Drove and North Drove. Distant
views may be gained from a small number of properties surrounding the zone, though the
aspect of such properties combined with intervening garden vegetation may restrict views.
The substation would be visible in the context of the existing industrial infrastructure (Bicker
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Fen Wind Farm, substation and associated overhead transmission lines and towers).

What are the visual effects on public rights of
way?

Without mitigation, development at this location would have a limited and localised adverse
effect to users of the PRoW network, with users of the PRoW routed along the South Forty
Foot Drain particularly susceptible to change where they pass in very close proximity to the
zone at an elevated location.
Locating the substation site within the zone in close proximity to existing energy
infrastructure, and effectively clustering similar built development together, would respect the
pattern of existing built development and local landscape character and would limit impacts to
the character of the wider landscape. Such an approach would be in line with the
recommendations of the Boston Borough Landscape Character Assessment.

Incorporated mitigation measures, such as ensuring retention of the regular landscape
pattern and any dominant vegetation which may offer screening as well as keeping the
What mitigation could be appropriate to effectively
proposed step up substation within the existing pattern of regular drains, ditches and dykes
screen the zone, once developed, from views
would help to reduce the immediate landscape character effects.
looking towards it and what would be the result?
Additional mitigation measures such as linear tree and hedgerow planting, in keeping with the
surrounding landscape character, would also help to reduce the wider visual influence of the
Blue Zone.
The adjacent banks, such as along South Forty Foot Drain immediately to the west and
further to the north of the Blue Zone would mean the use of sensitively profiled earth mounds
for additional visual screening could also be considered, as they may not be perceived to be
an intrusive uncharacteristic feature.
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3.3.

Noise and Vibration
A review of the potential noise constraints relating to the substation zones is set out below. The findings of the review are based on research using
online mapping and indicative noise modelling for substation plant.
Unless otherwise stated the assumed criterion for significant noise impact from the operational substation is an exceedence of 35dB(A) at the
receptor façade. The normal method for assessing industrial noise sources is BS4142 (British Standard 4142: Rating Industrial Noise Affecting Mixed
Residential and Industrial Areas). However, this methodology does not give reliable results when industrial equipment emits ‘very low’ noise levels
and the existing noise environment is very quiet. If industrial equipment generates more than 35 dB(A) at a sensitive receptor this is considered to be
above ‘very low’ noise levels.
Therefore, when the existing noise environment is very quiet the noise limit at the receptors is set at 35 dB(A) to ensure that the industrial equipment
generates ‘very low’ noise levels. This limit is in compliance with the World Health Organisation guidelines to ensure that sleep is not disturbed, even
when residents sleep with their windows open. During the daytime, due to higher background levels (from traffic etc) and the fact that the general
population is not trying to sleep, it would most likely be possible to set a higher noise limit. However, as the equipment operates continuously and
generates similar noise levels in the day and night, setting a higher daytime limit would be irrelevant. Therefore the night time 35dB(A) criteria
would be suitable for providing sufficient protection to residents during the day.
The location of the 35dB(A) contour has been considered for the following scenarios:
•

No mitigation on the equipment: 35 dB(A) contour located approximately 1800m from the substation;

•

10dB(A) of mitigation on the equipment: 35 dB(A) contour located approximately 470 - 550m from the substation (This is referred to as
Level 1 mitigation, and would typically comprise noise shields around reactors and enclosures around most tanks)

•

15dB(A) of mitigation on the equipment: 35 dB(A) contour located approximately 250 - 370m from the substation (This is referred to as
Level 2 mitigation, and would typically comprise of silencers on some fans in addition to Level 1 mitigation)

•

For a greater noise level reduction at residences closer than 250 - 370 m, Level 3 mitigation could include further works such as more
silencers and enclosures providing larger sound reductions.

Table 3.4 outlines relevant information associated with noise and vibration impact.

Table 3.3: Noise and Vibration
What would be considered an acceptable plant
noise limit at local residences?

Existing noise levels are low in the local area and therefore a limit of 35 dB(A), including
penalties for plant tonality, is considered an acceptable noise limit at residences.

If the zone was developed could its operation

The nearest residence is on North Drove, 550 m to the east of the zone boundary. At this
distance, noise limits could be met with Level 1 mitigation, which would be installed during
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affect residences?

Are there any other industrial noise sources that
are currently affecting residences?

plant construction. The nearest residence remains the same for the preferred landscape
layout, but is 720 m to the east of the site boundary. At this distance, noise limits could be
met with Level 1 mitigation.
Wind turbine noise was identified at the nearest residence on North Drove. Consideration will
be given to reduce substation plant noise in order that the combined noise from all industrial
plant (including turbines) in the area does not exceed 35 dB(A) at local residences.
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3.4.

Hydrology and Flood Risk
Table 3.4 outlines relevant information associated with hydrology and flood risk. Further information can be found within the Flood Risk Assessment
note within Appendix B.

Table 3.4: Hydrology and Flood Risk
If the zone was to be developed would it necessitate the diversion of any
watercourses or major drainage ditches?

No

If the zone was to be developed would it necessitate the diversion of any minor
drainage ditches?

Yes – Dependant on the final orientation of the sub
station

Is the zone located in an area of low probability for flooding (EA Flood Zone 1)?

Yes – 30%

Is the zone located in an area of medium probability for flooding (EA Flood Zone 2)? No
Is the zone located in an area of high probability for flooding (EA Flood Zone 3)?

Yes – 70%

What mitigation can be applied to minimise the risk of flooding at the development?

Effective mitigation can be used to raise critical
equipment within the substation to reduce flood risk
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3.5.

Historic Environment
Table 3.5 outlines relevant information associated with the historic environment.

Table 3.5: Historic Environment
If the zone was to be developed would it result in a direct effect on
any Scheduled Ancient Monument (SAM) or have an effect on its

Not present within the zone. The nearest Scheduled Ancient Monument is
2km south west of the zone – Roman Saltern (an area used for salt

setting?

making in Roman times)

If the zone was to be developed would it result in a direct effect on
any listed building or have an effect on its setting?

Not present within the zone. The nearest Listed Building 2.5km south east
of the zone – Fore Lane Farmhouse and Stable, Grade II

If the zone was to be developed would it result in a direct effect on
any Conservation Area or have an effect on its setting?

No not present within the zone.

If the zone was to be developed would it result in a direct effect on
any other feature or site designated at the national level, e.g
registered park and garden or have an effect on its setting?

The nearest feature is a registered park and garden 13.5km north east of
the zone – Boston Cemetery

Is the zone located within an archaeological priority area or similar
designation?

Yes

If the zone was to be developed what is the likelihood that it could
result in a significant direct effect to any non-designated buried
archaeological remains?

Unknown, but confirmatory study required
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3.6.

Ecology and Nature Conservation
Table 3.6 outlines relevant information associated with ecology and nature conservation.

Table 3.6: Ecology and Nature Conservation
If the zone was to be developed is it likely to result in a direct effect
on any statutory (international or national) designated site of nature
conservation importance?
If the zone was to be developed could it result in any potential indirect
effects on any statutory (international or national) designated site of nature
conservation importance?

No as there are no designations within 4km of the zone.

Unlikely as there are no designations within 4km of the zone.
Breeding and wintering bird surveys are being undertaken to
assess whether any species associated with designated sites
e.g. Wash (SPA) Special Protection Area could be indirectly
affected by the development

If the zone was to be developed would it result in a direct effect on any nonstatutory (local) designated site of nature conservation importance?

No as there are no designations within 4km of the zone

If the zone was to be developed could it result in any potential indirect

Unlikely as there are no designations within 4km of the zone

effects on any non statutory (local) designated site of nature conservation
importance?

Have any habitat or protected species surveys been undertaken of the zone
and its environs?

What UK Biodiversity Action Plan habitats are present?

Yes a Phase 1 habitat survey and protected species surveys
have been undertaken on the zone. These included surveys
looking for badgers, bats, great crested newts (GCNs), birds,
water voles, otters, reptiles and amphibians.
No breeding populations of GCNs were found. Fieldfare, a
Schedule 1 protected species (Wildlife and Conservation Act
1981) was observed during the wintering birds survey but it is
very unlikely to breed in this area
Arable Field Margins
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If the zone was to be developed could it result in a potential effect on any
protected or otherwise notable species of fauna / flora?

There would be no direct impact on ancient woodland as
there are none within 4km of the zone.
There may be some habitat loss as a result of the
development, primarily arable fields.
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3.7.

Geology, Ground and Soil Conditions
None of the zones are located within a Groundwater Source Protection Zone.
Table 3.7 outlines relevant information associated with geology and ground conditions.

Table 3.7: Geology, Ground and Soil Conditions
Is the geology of this zone and the area for the entering/exiting cable route
designated or particularly high in value?

No

Is there are reason to believe there may be contaminated soils present?

No
Yes – The whole zone (100ha) is grade 2

Is it likely that the zone comprises of the “best and most versatile”
agricultural land in MAFF ALC grade 1, 2 and 3a?

The ALC classification gives an indication of the physical
quality of the land, with Grade 1 being excellent and
Grade 5 very poor. The best and most versatile

agricultural land falls within Grades 1 to 3a.
Is the zone located on, or in close proximity to, a known landfill site?

No – the closest known landfill is 4.7km from the zone

RWE npower renewables | Page 20

3.8.

Tourism and Recreation
Table 3.8 outlines relevant information associated with tourism and recreation. Figure 2.2 shows the proximity of public rights of way.

Table 3.8: Tourism and Recreation
Are there nearby public recreational facilities, pathways or bridleways which may be Yes – there is a public right of way adjacent to the zone
that may be temporarily impacted during construction (for
impacted temporarily during the construction phase of the substation and/or
entering/exiting cable route?
example closure to due safety reasons)
Are there nearby public recreational facilities, pathways or bridleways which may be
No
permanently impacted by the presence of this development?

If the zone was to be developed would it necessitate the diversion of
a public right of way (BOAT, byway, bridleway, footpath)?

No

If the zone was to be developed would it necessitate the diversion of

Yes – an agricultural track crosses the zone connecting

an agricultural track?

Double Twelves Drove to North Drove

If the zone were to be developed would it result in the loss on any open
access land?

No
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4.

Blue Zone Summary
The Blue Zone is a 100ha area situated 1km north of the connection point at Bicker Fen and comprises of flat arable agricultural land crossed by
minor drainage ditches and farm access tracks. To the west the zone is bounded by the South Forty Foot Drain and the associated flood defence
embankment. The zone is flat grade 2 arable agricultural land comprised of 9 fields approximately between 5 and 15ha in size with limited boundaries
in place. There are no hedgerows, and some fencing and drainage ditches bounding fields. 70% of the site is located within Flood Zone 3 and the
remainder is in Flood Zone 1.Therefore the risk of flooding would need to be mitigated within the design of scheme and a surface water management
strategy defined.
Views of the zone from Swineshead to the east, Bicker to the south-east and Donington to the south will be limited, at least partially by the vegetation
lining the settlement fringes as well as the intervening busy A17 road corridor. Although vegetation on the settlement fringes as well as within the
gardens of the properties will limit views, exposed views will be possible. There are no statutory or non-statutory environmental or historic
designations within the zone; the closest environmental designation is over 4km away and the closest historic designation is over 2km away. The
nearest residence is on North Drove is 550 m to the east of the zone boundary. At this distance, noise limits could be met with appropriate design and
where necessary mitigation, which would be installed during plant construction. There are two different access route options to the zone for
construction and operational purposes; both are from the A52 and are 4.2 and 4km in length. A public right of way adjacent to the zone may be
temporarily impacted during construction.
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APPENDIX A : LANDSCAPE AND VISUAL ASSESSMENT

Triton Knoll Offshore Wind Farm, Onshore electrical
Infrastructure.
Bicker Fen AIS Substation - Assessment of Alternatives
Blue Zone Preliminary Landscape and Visual Appraisal
Landscape Context
Designated/protected elements
1.1

The zone extents are not covered by any local or national landscape
designations and there are none in close proximity.
Published character studies

1.2

The landscape character context has been established using information
published at national and county levels, supported by field observations.
Information from the following sources has been reviewed and rationalised:
•
•

Natural England – National Landscape Character Areas (NCA),
undated
Landscape Character Assessment of Boston Borough - ECUS for
Boston Borough Council (July 2009).

1.3

The Landscape Character Assessment of Boston Borough provides part of the
evidence base to be used by Boston Borough Council to inform the preparation
of the new Local Development Framework.

1.4

A total of four landscape character types have been identified within Boston
Borough and these have been split further into nine landscape character areas.

1.5

The zone is located within A1: Holland Reclaimed Fen character area. The key
characteristics of relevance are identified as follows:
•

Flat and low-lying reclaimed fenland

•

Open and expansive views with big skies and dark night skies with
some views semi-enclosed at ground level by large embankments

•

More distant views to the Lincolnshire Wolds in East Lindsey District to
the north

•

A man-made intensive arable landscape laid out in a regular, geometric
pattern with narrow roads and trackways alongside drains, dykes and
ditches

•

The large North Forty Foot Drain and South Forty Foot Drain are key
dominating features of the area

•

Field boundaries are typically open with wet ditches, dykes and drains
and the occasional hedgerow

•

Sparsely populated with occasional small hamlets, scattered
farmsteads, and occasional rows of former workers’ cottages

•

Occasional derelict farm cottages and field buildings

•

Sparse tree cover confined to shelterbelts, with occasional hedgerows
and small blocks of mixed woodland with shrubby edges

RSK/M/P660347/03/06/Blue Zone LVIA REV01
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•
•

1.6

Bicker wind farm and large scale pylons on the south western tip are
modern landmark features
A semi-remote, tranquil and intact working agricultural landscape.

The Holland Reclaimed Fen character area character area has been assessed
within the Landscape Character Assessment of Boston Borough to have a
landscape character sensitivity of moderate to high:
•
•

•

This is a very distinctive, homogenous, intact and rural landscape with
few detractors
The aspect is largely open and flat and so the small number of tree
shelterbelts and occasional hedgerows and hedgerow trees provide
only a very limited degree of enclosure
Views towards any new developments would be difficult to restrict from
the small number of sensitive viewers within the landscape

•

The design and location of any new development should take into
account the homogenous nature, geometric pattern, scale and rural
characteristics of the area including the sense of remoteness, scarcity
of built elements, the linear format of the landscape and the importance
of the drainage network

•

Any new developments should be positioned carefully to use existing
and new screening without impacting upon the open character
Location of future developments should be limited and concentrated
around existing developments and settlements whilst still retaining the
existing dispersed pattern of farmsteads, dwellings, rows of workers’
cottages and hamlets.

•

Local landscape and visual character
1.7

The Blue Zone comprises small to medium sized open arable fields lined by
drainage ditches, and with a network of narrow drains and farm tracks creating
a geometric pattern across the zone. The zone is flat and low lying, at
approximately 3m AOD.

1.8

The local surrounding landscape is low lying and flat and dominated by arable
agriculture. An extensive network of straight drainage channels cross the
arable landscape and define field boundaries, forming a geometric pattern. The
South Forty Foot Drain, a large land-drainage channel, is located to the south
west of the zone.

1.9

Views across this landscape are generally open and expansive. Trees cover is
sparse and confined to mature tree shelterbelts around settlements, farmsteads
and dwellings.

1.10

Built features visible within the landscape include: overhead electricity
transmission lines converging at Bicker Fen substation; Bicker Fen Wind Farm
(13 turbines, 100m to blade tip) a prominent landmark; numerous lines of
telegraph poles and wires are also routed across the local landscape; to the
immediate west of the zone is the South Forty Foot Drain, a large land-drainage
channel enclosed by embankments.

1.11

The road pattern is heavily influenced by the drainage pattern within the area,
largely consisting of narrow, straight roads routed in an east to west direction.
The A17 is located 3km north of the zone. Views are available from the
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unenclosed minor roads surrounding the zone including Biker Drove and North
Drove.
1.12

The settlement pattern consists of a widely dispersed spread of farmsteads and
dwellings. Duckhall Farm, Poplartree Farm, Villa Farm, White House Farm,
Ferry Farm, and The Poppies are located within 1km of the zone.

1.13

There is one PRoW within 1km of the zone, routed to the west along the course
of the South Forty Foot Drain. There are also a small number of PRoW within
the wider landscape between 1km and 2km: one routed along the course of
Hammond Beck, 1.2km south east of the zone; and numerous short sections
routed west of the South Forty Foot Drain, routed along drainage channels and
farm tracks.
Representative viewpoints

1.14

An indicative illustration of the substation is included as Figure A1. A viewpoint
plan for the Bicker Fen substation options is included as Figure A2 and the
preferred layout of the substation within the zone is shown in the landscape
mitigation plans included as Figure A6. The substation layout and preferred
location within the zone has been used to generate the photomontages
illustrated in Figures A3a to A5c and which are described below.
Viewpoint 5 Timm's Drove: Existing View

1.15

Figure A3a presents a photograph of the existing view during winter.

1.16

Viewpoint 5 is located on Timm's Drove, approximately 1.2km to the north east
of the Blue Zone. It is representative of both road users and isolated residential
properties along Timm's Drove. Distant expansive views may be gained across
the flat, open arable landscape. Scattered farmsteads and associated farm
buildings from prominent features. Bicker Fen Wind Farm is located 2km to the
south west of the viewpoint and forms a prominent landmark. In addition, there
are other vertical elements within the view including three lines of overhead
lines and associated towers, converging at the existing Bicker Fen substation.
Viewpoint 5 Timm's Drove: Proposed View

1.17

Figures A3b and c present a photomontage view during winter.

1.18

Direct to oblique views of the proposed AIS substation within the Blue Zone may
be gained by both road users and residential properties along Timm's Drove.
The photomontage image indicates that partial views of the central and western
sections of the proposed AIS substation may be gained to the west of White
House Farm. The existing farm would screen the eastern sections of the AIS
substation.

1.19

The proposed AIS substation components would form a small component within
the view, appearing low lying and visible along the horizon to the west of the
farm buildings.

1.20

The proposed AIS substation would be viewed in the context of an open,
essentially rural agricultural landscape, whose character is modified by the
presence of existing prominent energy infrastructure including Bicker Fen Wind
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Farm, Bicker Fen substation and overhead electricity transmission lines and
associated towers.
1.21

The proposed AIS substation may not be considered as being totally
uncharacteristic, when set within this context. The proposed AIS substation
would be noticeable at this distance; however, it would form a small element of
the expansive views and would appear to reinforce the existing energy
infrastructure characteristics of the local landscape.
Viewpoint 9 North Drove: Existing View

1.22

Figure A4a presents a photograph of the existing view during winter.

1.23

Viewpoint 9 is located on North Drove, approximately 1.4km to the south east of
the Blue Zone. It is representative of both road users and residential properties
along North Drove. Distant expansive views may be gained across the flat,
open arable landscape, interrupted by occasional tree lines and hedgerows and
scattered farmsteads and associated farm buildings. Bicker Fen Wind Farm is
located ~1.3km to the south west of the zone and dominates views. In addition,
other vertical elements within the view include three lines of overhead lines and
associated towers, converging at the existing Bicker Fen substation, and
telegraph poles and wires.
Viewpoint 9 North Drove: Proposed View

1.24

Figures A4b and c present a photomontage view during winter.

1.25

Direct to oblique views of the proposed AIS substation within the Blue Zone may
be gained by both road users and residential properties along North Drove. The
photomontage image indicates that views may be gained of the proposed AIS
substation in its entirety.

1.26

The proposed AIS substation components would form a noticeable component
within the view, appearing low lying, but extending for some distance along and
just below the horizon to the northwest of the wind farm.

1.27

The proposed AIS substation would be viewed in the context of an open,
essentially rural agricultural landscape, whose character is modified by the
presence of existing prominent energy infrastructure including Bicker Fen Wind
Farm, Bicker Fen substation and overhead electricity transmission lines and
associated towers.

1.28

The proposed AIS substation may not be considered as being totally
uncharacteristic, when set within this context. The substation would be
noticeable at this distance and would appear to extend the presence of and
reinforce the existing energy infrastructure characteristics of the local
landscape.
Viewpoint 14 South Forty Foot Drain PRoW: Existing View

1.29

Figure A5a presents a photograph of the existing view during winter.

1.30

Viewpoint 14 is located on a PRoW routed in a north to south direction along the
eastern bank of the South Forty Foot Drain, ~2.4km south west of the Blue
Zone. It is representative of footpath users and outdoor recreational receptors.
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1.31

Distant expansive views may be gained across the flat, open arable landscape,
interrupted by occasional tree lines and hedgerows and scattered farmsteads
and associated farm buildings. Bicker Fen Wind Farm is located a short
distance to the north east and dominates views. In addition, other vertical
elements within the view include three lines of overhead lines and associated
towers, converging at the existing Bicker Fen substation, and telegraph poles
and wires.
Viewpoint 14 South Forty Foot Drain PRoW: Existing View

1.32

Figures A5b and c present a photomontage view during winter.

1.33

Direct to oblique views of the proposed AIS substation within the Blue Zone may
be gained by footpath users. The photomontage image indicates that views may
be gained of the majority of the substation, with existing farm buildings partially
screening the development.

1.34

The substation components would form a conspicuous component within the
view, appearing low lying but extending for some distance along and just below
the horizon to the north west of and beyond the wind farm.

1.35

The proposed AIS substation would be viewed in the context of an open,
essentially rural agricultural landscape, whose character is modified by the
presence of existing prominent energy infrastructure including Bicker Fen Wind
Farm, Bicker Fen substation and overhead electricity transmission lines and
associated towers.

1.36

The proposed AIS substation may not be considered as being totally
uncharacteristic, when set within this context. It would be noticeable at this
distance and would appear to extend the presence of and reinforce the existing
energy infrastructure characteristics of the local landscape.

Outline mitigation proposals
1.37

The outline landscape mitigation proposals are illustrated on Figure A6. The
potential for landscape and visual mitigation is considered to be high.

1.38

Locating the substation site within the zone in close proximity to existing energy
infrastructure, effectively clustering similar built development together, would
respect the pattern of existing built development and local landscape character
and would limit impacts to the character of the wider landscape.

1.39

Siting the substation within the geometric field pattern, retaining existing site
vegetation and retaining, as far as practicable, the regular pattern of drainage
ditches would also help to minimise landscape character effects.

1.40

The provision of linear hedgerow and woodland planting surrounding the site
would create a new feature within the landscape; however, such features would
provide an effective long-term screen. Any such planting would provide net
environmental benefit through landscape and ecological habitat creation. Any
new planting should be of a similar species composition to that found in the
immediate vicinity of the zone in order to respect the local landscape character.

1.41

Architectural detailing and choice of materials for the proposed substation
should be sensitive to and reflect the local vernacular, with the buildings
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designed to appear similar to other agricultural buildings found within the local
and wider landscape.
1.42

Indeed, such measures should assist with complying with the recommendations
within the Boston Borough Landscape Character Assessment, which states that
the design and location of any new development should take into account the
homogenous nature, geometric pattern, scale and rural characteristics of the
area. The location of future developments should be limited and concentrated
around existing developments and settlements whilst still retaining the existing
dispersed pattern of farmsteads, dwellings, rows of workers’ cottages and
hamlets.

Summary
1.43

Development at this location would not result in any adverse effects to any
designated landscapes.

1.44

Without mitigation, proposed substation at this location would have some limited
and localised adverse effects to local landscape character by the change arising
from the introduction of additional energy infrastructure to a rural green field
site. There would be some minor changes to the existing pattern of drainage
ditches within the zone.

1.45

Without mitigation, development at this location would have some limited and
localised adverse visual effects, primarily to road users on Bicker Drove and
North Drove. Distant views may be gained from a small number of properties
surrounding the zone, though the aspect of such properties combined with
intervening garden vegetation may restrict views.

1.46

Without mitigation, development at this location would have a limited and
localised adverse effect to users of the PRoW network, with users of the PRoW
routed along the South Forty Foot Drain particularly susceptible to change
where they pass in very close proximity to the site at an elevated location.

1.47

However by siting the substation in close proximity to the other electrical
infrastructure and by implementation of sensitive architectural and landscape
treatment landscape and visual effects could be effectively mitigated.
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Flood Risk Overview – Blue Zone
1.

Introduction
In considering the Blue Zone as a potential location for a step-up voltage substation, this technical note provides an overview of the flood risk information
available for the Blue Zone and its implications to potential future development.

2.

Sources of Flooding
The Blue Zone is potentially at risk of flooding from a number of sources:

3.

•

Tidal flooding from the Wash estuary;

•

Fluvial flooding from the South Forty Foot Drain;

•

Flooding from failure of the drainage system in the area; an extensive network of arterial drains which discharge through a pumped outfall
into the South Forty Drain at the Swinehead Pumping Station, 2 kilometres north of the Blue Zone).

Flood Zone
The Blue Zone lies in an area of predominantly low lying agricultural land, with drainage provided by a network of channels through the fenland area. The
Blue Zone is bordered on the western side by the embanked South Forty Foot Drain.
The majority of the Blue Zone falls within the ‘High Probability’ Flood Zone 3 (shaded blue - land at greater than 1 in 100 annual probability of river flooding,
or greater than 1 in 200 annual probability of tidal flooding), whilst an area running through the centre of the zone lies within Flood Zone 1 (no shading - land
at less than 1 in 1000 annual probability of river or tidal flooding), see Figure 3.1.
The proposed substation is classed as ‘essential infrastructure’ in the National Planning Policy Framework (NPPF) Technical Guidance Table 2. The NPPF
Technical Guidance Table 3 confirms ‘essential infrastructure’ is acceptable in Flood Zone 3a provided the Exception Test has been undertaken. All forms
of development are acceptable in Flood Zone 1.
The Flood Zone classification ignores the presence of flood defences. It is noted that the adjacent ‘main river’ watercourse, the South Forty Foot Drain does
have a flood defence function, as denoted by the dashed purple line; the Environment Agency (EA) data for the Blue Zone advises that it provides
protection to a 1 in 20 (5%) annual probability standard.

Figure 3.1: Flood Zone Map

Flood defences are also identified further afield, along the coastline with The Wash to the east.

4.

Boston Borough Council SFRA
The Boston Borough Council Strategic Flood Risk Assessment (SFRA) was updated October 2010. Large areas of the Borough lies within Flood Zone 3,
but are protected from tidal inundation by extensive substantial primary and secondary sea defences running along the coastline with the Wash estuary.
The SFRA provides a detailed analysis of the potential impacts of a breach in the sea defences and the areas within the associated tidal rapid inundation
zones, to more accurately establish an assessment of residual risk for the low lying land across the Borough.

Figure 4.1: Extract from SFRA Figure 1.4 Flood Hazard Map

•

SFRA Figure 1.4 (see extract in Figure 4.1 above) shows the results of flood hazard mapping in the event of a breach of the tidal defences, based
on a 1 in 200 annual probability flood, with sea level rise allowances to the year 2115 (i.e. 100-years). This indicates that the Blue Zone would be

impacted in a breach to the South Forty Foot Drain embankment. The western half of the zone, immediately adjacent to the
breach, would be within the (orange) ‘danger for most’, whilst the eastern half of the zone is in the (yellow) ‘danger for some’.
•

SFRA Figure 2.4 shows the relative probability of flooding to the zone, which takes into account the protection afforded to the area by the tidal
defences. The Blue Zone is within the category of ‘low probability’ of both tidal and fluvial flooding, defined as less than 0.1% annual probability of
flooding.

In conclusion, the SFRA indicates the Blue Zone is at low probability of fluvial or tidal flooding, but there remains a residual risk of flooding as a result
of a breach to the South Forty Foot Drain.

5.

EA Modelled Flood Level Data
The EA provided modelled flood levels from their South Forty Drain Model (Sept 2009) as detailed in Table 5.1, taken from node ‘SF115500’ for the Blue
Zone.

Table 5.1: EA Modelled Flood Level Data
Flood Event (Annual Probability)
1 in 25 (4%)
1 in 100 (1%)
1 in 100 plus allowance for climate change
1 in 1000 (0.1%)
1 in 1000 plus allowance for climate change

Flood Level (m AOD)
2.74
2.97
3.00
3.04
3.07

For comparative purposes, the LiDAR data for the Blue Zone provides indicative ground levels between 1.5m AOD and 2.5m AOD, which would indicate
potential flood depths of up to 1.6 metres in the eastern part of the zone. The provided information is the ‘in channel’ flood levels and therefore these
provide an inherently conservative estimate of flood risk to the zone. However, it would not be possible to refine this estimate without review and, if
necessary, updates to the EA hydraulic model.
The EA have also provided the outputs from their tidal hazard mapping of breach scenarios in the raised embankments across the area. The extract in the
vicinity of the Blue Zone is provided in Figure 5.1. This indicates that the western side of the Blue Zone would be impacted in a breach, with a hazard rating
of ‘low hazard’ or ‘danger for some’ (i.e. less severe than that indicated in the corresponding SFRA results).

The EA mapping indicates that the nearest breach scenario modelling of the South Forty Foot Drain embankment is immediately west of
the Blue Zone, therefore producing what is likely to be the ‘worst case’ scenario for the area.

Figure 5.1: Extract from EA Tidal Breach Hazard Mapping

No information has been provided in relation to how the provided EA hazard mapping corresponds with the mapping undertaken in the
SFRA (discussed in Section 4). The SFRA hazard mapping provides a more generalised approach whereby the flood hazard is a
function of the distance from the South Forty Foot Drain embankment (rather than the result of outputs from the detailed 2-dimensional modelling exercise).

6.

Implications to Development
Mitigation measures should be incorporated into the future development to ensure the development is safe and the risks from flooding are minimised.

6.1.

Building Design
It is recommended that the residual risk of flooding is addressed through appropriate design.
Operationally critical areas and water susceptible apparatus should be set above the critical (1 in 100 annual probability plus allowance for climate change)
flood level of 3.00m AOD, with an additional freeboard allowance of up to 600mm to protect against extreme events. This would result in the most
operationally critical elements of the development set at a level of 3.60m AOD (this would result in a freeboard of 530mm above the extreme 1 in 1000
annual probability plus climate change event).
The LiDAR data indicates ground levels over the Blue Zone between 1.5m AOD and 2.5m AOD, implying an elevation above surrounding ground level of
between 1.1 metres and 2.1 metres.
This approach is highly conservative as it is based on the in-channel South Forty Foot Drain modelled flood level. However, given the proximity of the
watercourse it would not be appropriate to set the elevation of the critical operational elements any lower than advised above.
The analysis in the SFRA indicates that the probability of flooding to the Blue Zone is low, but there is a residual risk of flooding in a breach. As such, the
elements of the development less vulnerable to flooding – i.e. vehicle parking, general facilities – could be set at an elevation of 300mm above
surrounding ground level (to address residual risk and to provide a freeboard in an extreme surface water flooding event). The flood level over the
floodplain at the zone could be generated through site specific analysis of the EA hydraulic model and, potentially, further breach modelling in the immediate
vicinity.
It is also recommended that the western extremity of the Blue Zone is left undeveloped, providing a buffer between the zone and the South Forty Foot Drain,
as this area would be particularly vulnerable in a breach event (as identified in the EA hazard mapping in Figure 5.1).

6.2.

Surface Water Drainage
Any new development would increase the extent of impermeable surfacing over the area, potentially causing an increase in surface water runoff as a result.
A SuDS surface water drainage system would be designed for the development, to manage rainfall run-off at source and provide attenuation for any off-site
discharge, which could ensure no increase (and potentially a reduction) in surface water runoff generated by the site.

6.3.

Safe Access
It is necessary to consider safe access to/from the site in a flood event to the area and provide appropriate arrangements for the workforce on site.

In a breach scenario, assessment of the LiDAR information for the area suggests that safe access to and from the Blue Zone is achievable via a
route eastward, along North Drove/Gauntlet Drove towards the A52. Levels along this route rise from 2.0m AOD adjacent to the Blue Zone, up to
approximately 3.5m AOD further east.
It is recommended that the safe access route and associated management procedures in the event of a flood are formalised in a Flood Risk Management
Plan prepared for the site.

7.

NPPF Exception Test
As the Blue Zone falls within Flood Zone 3a, it will be necessary to demonstrate that the development passes the Exception Test, the requirements of which
are stated as follows in paragraph 102 of the NPPF Test:
“…For the Exception Test to be passed:
•

it must be demonstrated that the development provides wider sustainability benefits to the community that outweigh flood risk, informed
by a Strategic Flood Risk Assessment where one has been prepared; and

•

a site-specific flood risk assessment must demonstrate that the development will be safe for its lifetime taking account of the vulnerability
of its users, without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.”

For the first part of the test, the wider sustainability benefits of the development can be summarised as its role to facilitate the connection of the TKOWF to
the National Grid network, in terms of its contribution to renewable energy and reduction in carbon dioxide emissions. In comparison with the potential
alternative zones, the Blue Zone lies 1 kilometre north-west of the existing National Grid substation, indicating that there would be a lesser requirement for
off-site cabling infrastructure compared to more remote zones (i.e. the Orange and Purple Zones), but potentially more additional infrastructure than the
green Zone. The second element would be addressed through the mitigation measures discussed in Section 6.

8.

Conclusions
The available flood risk data confirms that the Blue Zone lies within partly within Flood Zone 3a ‘high probability’ and partly within Flood Zone 1 ‘low
probability’. The Blue Zone is at risk of flooding if a breach occurred in the adjacent South Forty Foot Drain embankment, with the western part of the zone
particularly susceptible.
The Blue Zone may also be at risk of flooding in an extreme fluvial flood, on the basis that the EA indicated the South Forty Foot Drain embankments only
provide protection up to a 1 in 20 (5%) annual probability standard.
As ‘essential infrastructure’ development, the potential substation would be acceptable within Flood Zone 3a provided the appropriate mitigation measures
were incorporated. This would consist of the setting of critical areas/apparatus above the reference flood level, incorporation of sustainable drainage
measures and the provision of safe access arrangements.
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ONSHORE SUBSTATION ZONE REPORT – GREEN ZONE
1.

Introduction

1.1.

Background

Triton Knoll Offshore Wind Farm (TKOWF) is a Crown Estate Round 2 project being developed by RWE npower renewables (RWE NRL). The TKOWF site is
located approximately 33 km off the coast of Lincolnshire and the planned capacity of the wind farm, if consented is up to 1,200 MW.
An application was submitted to the Planning Inspectorate1 for the Triton Knoll Offshore Wind Farm (TKOWF) on 31st January 2012. This application comprised
the offshore wind farm array including offshore wind turbines, offshore substations and inter-array cables. The offshore and onshore electrical system required
to transport the generated power to shore was not included in this application and will be subject to separate planning applications.
National Grid has offered RWE NRL a Connection Point (CP) to the grid at their Bicker Fen substation located 13km south west of Boston. The TKOWF would
be connected to the national grid via a series of offshore and onshore cables and associated infrastructure, including a step-up substation to be located in the
Bicker Fen area of Lincolnshire.
In order to connect the TKOWF to the national grid a step-up substation is required to house transformers to change the voltage up to 400kV. This voltage is
then compatible with the national grid high voltage network allowing electricity generated by the TKOWF to satisfy demand anywhere in the UK via the network.

1.2.

Purpose of Report

Through an assessment of alternatives four potential step up substation locations within close proximity to the connection point at Bicker Fen have been
selected; the four sites are shown in Figure 1.1. This report sets out the details of one of the potential substation locations named the ‘Green Zone’, including
describing the site attributes, environmental characteristics and access to the site, with the purpose of informing interested parties and facilitating their input in
the selection process of the preferred step up substation location. This report has been prepared using desk based data from a number of information sources,
as follows:
•
•
•
•
•
•
•

Digital environmental constraint data from MAGIC, English Heritage and Natural England
Digital mapping data from Ordnance Survey
Flooding data from the Environment Agency
Publicly available data from Boston Borough Council
PBA Assessment of Alternatives Report
Atkins Flood Risk Assessment Technical Note
EDP Remote Habitat Mapping Report

The report includes an initial landscape and visual appraisal with consideration of likely key views for the zone and photomontages of the substation, using a 3D
model based on the technical information currently available to the project team. The appraisal is included as Appendix A. A Flood Risk Assessment (FRA) is
also included in the report as Appendix B.
1

Planning Inspectorate (PINS) formally the Infrastructure Planning Commission (IPC) are responsible for operating the planning process for nationally significant infrastructure projects
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1.3.

Development Description

The Triton Knoll offshore wind farm will export its electricity via an Alternate Current (AC) electrical system. This system will comprise of buried offshore cables,
underground onshore cables, an electrical substation in the Bicker Fen area, and an intermediate compound located in East Lindsey. The following section
describes the electrical substation.
For the required peak capacity of 1200MW for TKOWF an area of up to 20ha, comprising of up to three adjacent compounds, would be required. Access tracks
to the substation compound(s) would be provided.
Electricity transmission from the offshore wind farm to the substation will be via underground cables. The cables will be buried in up to 8 trenches or drilled
under obstacles. Agricultural operations can resume over the cables following reinstatement.
The Triton Knoll substation and the National Grid substation located at Bicker Fen will be connected by up to six 400kV underground cables.
Electrical equipment at the Triton Knoll substation is required to manage the flow of electrical current before connecting to the national grid and to transform the
voltage from the cables coming from the wind farm to the national grid transmission voltage of 400kV. The substation site will contain elements such as
switchgear, busbars, transformers, capacitors, reactors, filters, cooling equipment, control and welfare buildings, lightning protection towers and road access
around the site.
Indicatively, the majority of equipment on the site will be not more than 12m in height, although due to potential flood risk in the area of Bicker Fen, equipment
may need to be raised. There are two types of electrical switchgear that may be used in the final substation design: air-insulated or gas-insulated. If gasinsulated switchgear (GIS) is used, the switchgear would be enclosed in a building (indicatively 12 to 15m in height) occupying an area less than 10% of each
compound’s footprint. Only the lightning towers to protect the electrical equipment from lightning strikes may be higher, with an indicative height of
approximately 18 to 25m.
The heaviest and largest pieces of equipment are the transformers that are required to step up the wind farm voltage to the National Grid 400kV system
voltage. These are significant items of equipment typically weighing around 300 tonnes or more. These are usually transported to site stripped down and empty
of oil, to bring size and weight to a minimum. Indicatively, up to two transformers would reside in each of the three substation compounds.
The final layout and design of the substation have not been decided yet. The layout used for the photomontages and noise assessment is representative of the
substation and although indicative, it is sufficient for zone comparison purposes.
The zones proposed for consultation have different shapes and areas depending on local constraints, existing field boundaries and drains but all have the
space to accommodate the 20ha required for the electrical equipment, plus some landscaping. Some area within a zone may not be used. The exact design,
layout and orientation of the substation within the zone will be determined through further design and environmental studies during the development process,
once a zone has been selected. The final zone boundary will also take account of landscaping, drainage system, construction compound and environmental
mitigation. As a result of this process, the zone boundaries may be slightly amended after this consultation.
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Figure 1.1 Proposed substation zones for consultation
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2.

Green Zone – Location and Description
The Green Zone is situated adjacent to the CP at Bicker Fen and comprises of flat arable agricultural land crossed by minor drainage ditches. To the
east the zone is bounded by the Hammond Beck drain, to the north the road Bicker Drove bounds the zone and the existing substation and CP is
located along the western boundary of the zone. The southern extent of the zone is crossed by a 400kV overhead cable and the northern extent of
the zone is crossed by a 132kV overhead cable both associated with the existing substation at Bicker Fen.
The zone is flat grade 2 arable agricultural land comprised of 5 fields approximately between 5 and 10ha in size with limited boundaries in place.
There are hedgerows within the zone associated with the boundary of two most southerly fields, there is also some fencing and drainage ditches
bounding fields with pockets of trees and shrubs located in-between fields. There are no statutory or non-statutory environmental designations within
the zone or within 4km from the zone.
The surrounding land consists of flat arable agricultural land with a few isolated buildings associated with farming practices in the area. Figure 2.1
shows the Green Zone and surrounding area in the context of Ordnance Survey 1:10,000 mapping and aerial photography and Figure 2.2 shows the
proximity of dwellings to the zone.
A list of descriptors about the Green Zone is outlined in Table 2.1 below providing key information for the site.

Table 2.1: Green Zone Descriptors
National Grid Reference
Location
District

520130, 338620
2km west of Bicker in Bicker Fen
Boston Borough

Parish
Distance to CP
N-S dimensions

Bicker Fen Parish Council
0km
0.9km

E-W dimensions
Shape
Area (ha)

0.7km
Irregular rectangle
38.7

Topography and Gradient
Elevation

Flat
2mAOD

What is the shortest distance between the zone
and the nearest dwelling?

190m

How many dwellings are within 200m of the zone? 1
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How many dwellings are within 500m of the zone? 3
Zone land use
Arable fields bound by drainage ditches
Adjacent land use
Arable fields and Bicker Fen substation
Screening

Number of small pockets and linear vegetation
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Figure 2.1 Green zone location
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Figure 2.2 Amenity, Rights of Way and Economy map
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3.

Zone Characteristics

3.1.

Access
Figure 3.1 shows two (A and B) potential access routes from the closest A road; in this case the A52. Tables 3.1a and 3.1b outline the information on
both routes.

Table 3.1a: Route A Access

Construction traffic from the
nearest ‘A’ class road to the zone

Route A (Figure 3.1): From the A52 the route turns onto Monument Road. The route then continues west
along Monument Road for approximately 0.4km until its junction with Church Road. The route then
continues northwest along Church Road for approximately 0.7km, through Bicker village, until its junction
with Rookery Road. The route then continues west along Rookery Road for approximately 0.3km until its
junction with Ing Drove. The route then continues west along Ing Drove for approximately 0.6km until its
junction with Cow Bridge. The route then continues northwest for approximately 1.3km before entering the
green zone. The route is 2.9km in length from the nearest A road.

Villages on route

Yes - Bicker

Dwellings on route

Yes - +40

Sensitive Receptors2 on route

Yes - JDM Food Processing (Food), St. Swithuns Church (Place of worship) and Bicker Preparatory School
and Early Years (School)

Alternative Routes

Yes - B

Table 3.1b: Route B Access
Construction traffic from the nearest ‘A’ class
road to the zone
2

Route B (Figure 3.1): From the A52 turns onto an access route previously utilised for delivery
of wind turbines and for HGV access during the construction of the National Grid Bicker Fen

Sensitive Receptors: In terms of Air Quality (hospitals/clinics, retirement homes, hi-tech industries, painting and furnishing and food processing, schools, food retailers, greenhouses and
nurseries, horticultural land, and offices) taken from IAQM (January 2012) on the Assessment of the Impacts of Construction on Air Quality and the determination of their Significance. In
terms of Noise (internationally or nationally designated nature conservation sites, schools, hospitals, quiet recreation areas, and places of worship) taken from IOA and IEMA (April 2002) on
Guidance and Guidelines for Noise Impact assessment.
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substation. The route then continues north for approximately 1.2km until its junction with Ing
Drove. The route then continues west along Ing Drove for approximately 0.6km until its
junction with Cow Bridge. The route then continues northwest for approximately 1.3km before
entering the green zone. The route is 2.3km in length from the nearest A road.
Villages on route

No

Dwellings on route

Yes - 5

Sensitive Receptors on route

No
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Figure 3.1 Potential Access Routes
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3.2.

Landscape and Visual

A detailed landscape and visual appraisal of the zone, including images showing current and proposed views from key viewpoints, is provided as Appendix A.
A summary is provided in Table 3.2 below.
There are no local or national landscape designations on in close proximity to the zone. The local landscape is low lying and flat and dominated by farmland,
with a network of linear drainage channels defining field boundaries and forming a geometric pattern. Energy infrastructure elements are already present in the
form of the Bicker Fen substation and wind farm to the west of the zone, an overhead power line through the southern section of the zone and other lines of
cables routed across the local landscape. Views across the landscape are generally open and expansive; occasional remnant hedgerows are present and tree
cover is sparse, generally confined to shelterbelts around properties. Scattered farmsteads and properties are sited along local lanes, with occasional hamlets
and small villages. There is one Public Right of Way (PRoW) within 1km of the zone and a small additional number within a 2km radius, including the footpath
on the embankment of the South Forty Foot Drain.

Table 3.2: Landscape and Visual
If the zone was to be developed could it
significantly alter a characteristic element of a
non- designated landscape?

Yes – but the effect could be mitigated

What would be the effects of the development on Development at this location would not result in any adverse effects to any designated
designated landscapes?
landscapes.
Without mitigation, the proposed substation at this location would have some limited and
What would be the effects of the development on localised adverse effects to local landscape character due to the introduction of additional
the landscape character?
energy infrastructure to a rural green field site. There would also be some minor changes to
the existing pattern of drainage ditches within the zone.

What are the visual effects on properties and
settlements?

Views may be gained from a limited number of properties to the northeast, east and
southeast from Bicker Gauntlet, and the urban fringes of Bicker and Northorpe, and
properties on Cowbridge Road, Longhedge Drove, Bicker Drove, Vicarage Drove, North Ing
Drove, and Day's Lane. However the proposed AIS substation would form a noticeable new
element in views to receptors at close proximity and an inconspicuous minor element of
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views for more distant receptors. The substation would be visible in the context of the
existing industrial infrastructure (Bicker Fen Wind Farm, substation and associated overhead
transmission lines and towers).

What are the visual effects on public rights of
way?

Without mitigation, development at this location would have a limited and localised adverse
effect to users of the PRoW network, with users of the PRoW routed along Hammond Beck
particularly susceptible to change where they pass in very close proximity to the zone at an
elevated location. More distant views may also be gained by users of the elevated PRoW
adjacent to the South Forty Foot Drain.
Locating the substation site within the zone in close proximity to existing energy
infrastructure, and effectively clustering similar built development together, would respect the
pattern of existing built development and local landscape character. It would also limit
impacts to the character of the wider landscape. Such an approach would be in line with the
recommendations of the Boston Borough Landscape Character Assessment.

Development proposals should take into account the homogenous nature, geometric pattern,
What mitigation could be appropriate to effectively
scale and rural characteristics of the area including the sense of remoteness, scarcity of built
screen the zone, once developed, from views
elements and the linear format of the landscape and the importance of the drainage network.
looking towards it and what would be the result?
Any new developments should be positioned carefully to use existing screening without
impacting upon the open character.
Additional mitigation measures could include small stands of tree planting along roads or
ditch-lines where trees are already a local feature, but may have been under managed.
Additional tree planting, using native species, could soften and reduce the impact of
development in the landscape.
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3.3.

Noise and Vibration

A review of the potential noise constraints relating to the substation zones is set out below. The findings of the review are based on research using online
mapping and indicative noise modelling for substation plant.
Unless otherwise stated the assumed criterion for significant noise impact from the operational substation is an exceedence of 35dB(A) at the receptor façade.
The normal method for assessing industrial noise sources is BS4142 (British Standard 4142: Rating Industrial Noise Affecting Mixed Residential and Industrial
Areas). However, this methodology does not give reliable results when industrial equipment emits ‘very low’ noise levels and the existing noise environment is
very quiet. If industrial equipment generates more than 35 dB(A) at a sensitive receptor this is considered to be above ‘very low’ noise levels.
Therefore, when the existing noise environment is very quiet the noise limit at the receptors is set at 35 dB(A) to ensure that the industrial equipment generates
‘very low’ noise levels. This limit is in compliance with the World Health Organisation guidelines to ensure that sleep is not disturbed, even when residents
sleep with their windows open. During the daytime, due to higher background levels (from traffic etc) and the fact that the general population is not trying to
sleep, it would most likely be possible to set a higher noise limit. However, as the equipment operates continuously and generates similar noise levels in the
day and night, setting a higher daytime limit would be irrelevant. Therefore the night time 35dB(A) criteria would be suitable for providing sufficient protection to
residents during the day.
The location of the 35dB(A) contour has been considered for the following scenarios:
•

No mitigation on the equipment: 35 dB(A) contour located approximately 1800m from the substation;

•

10dB(A) of mitigation on the equipment: 35 dB(A) contour located approximately 470 - 550m from the substation (This is referred to as
Level 1 mitigation, and would typically comprise noise shields around reactors and enclosures around most tanks)

•

15dB(A) of mitigation on the equipment: 35 dB(A) contour located approximately 250 - 370m from the substation (This is referred to as
Level 2 mitigation, and would typically comprise of silencers on some fans in addition to Level 1 mitigation)

•

For a greater noise level reduction at residences closer than 250 - 370 m, Level 3 mitigation could include further works such as more
silencers and enclosures providing larger sound reductions.

Table 3.3 outlines relevant information associated with noise and vibration impact.

Table 3.3: Noise and Vibration
What would be considered an acceptable plant
noise limit at local residences?

Existing noise levels in the local area are low and therefore a limit of 35 dB(A), including
penalties for plant tonality, is considered an acceptable noise limit at residences.

If the zone was developed could its operation
affect residences?

The nearest residence is on Cowbridge Road, 190 m to the east of the zone boundary and
preferred landscape layout. At this distance, noise limits could be met with Level 3 mitigation,
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which would be installed during plant construction.

Are there any other industrial noise sources that
are currently affecting residences?

The Bicker Fen Wind Farm is likely to contribute to noise levels in the area at wind speeds of
4 m/s and above. The substation immediately to the west of the proposed zone is also likely
to contribute noise at some residences. Consideration will be given to reduce proposed
substation plant noise in order that the combined noise from all industrial plant (including
turbines) in the area does not exceed 35 dB(A) at local residences.
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3.4.

Hydrology and Flood Risk
Table 3.4 outlines relevant information associated with hydrology and flood risk. Further information can be found within the Flood Risk Assessment
note within Appendix B.

Table 3.4: Hydrology and Flood Risk
If the zone was to be developed would it necessitate the diversion of any
watercourses or major drainage ditches?

No

If the zone was to be developed would it necessitate the diversion of any minor
drainage ditches?

Yes

Is the zone located in an area of low probability for flooding (EA Flood Zone 1)?

No

Is the zone located in an area of medium probability for flooding (EA Flood Zone 2)? No
Is the zone located in an area of high probability for flooding (EA Flood Zone 3)?

Yes – 100%

What mitigation can be applied to minimise the risk of flooding at the development?

Effective mitigation can be used to raise critical
equipment within the substation to reduce flood risk
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3.5.

Historic Environment
Table 3.5 outlines relevant information associated with the historic environment.

Table 3.5: Historic Environment
If the zone was to be developed would it result in a direct effect on
any Scheduled Ancient Monument (SAM) or have an effect on its

Not present within the zone. The nearest Scheduled Ancient Monument is
2.3km west of the zone – Roman Saltern (an area used for salt making in

setting?

Roman times)

If the zone was to be developed would it result in a direct effect on

Not present within the zone. The nearest Listed Building 1.3km east of the

any listed building or have an effect on its setting?

zone – Fore Lane Farmhouse and Stable, Grade II

If the zone was to be developed would it result in a direct effect on
any Conservation Area or have an effect on its setting?

No not present within the zone

If the zone was to be developed would it result in a direct effect on
any other feature or site designated at the national level, e.g
registered park and garden or have an effect on its setting?

The nearest feature is a registered park and garden 13.5km north east of
the zone – Boston Cemetery

Is the zone located within an archaeological priority area or similar
designation?

Yes

If the zone was to be developed what is the likelihood that it could
result in a significant direct effect to any non-designated buried
archaeological remains?

Unknown, but confirmatory study required
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3.6.

Ecology and Nature Conservation
Table 3.6 outlines relevant information associated with ecology and nature conservation.

Table 3.6: Ecology and Nature Conservation
If the zone was to be developed is it likely to result in a direct effect
on any statutory (international or national) designated site of nature
conservation importance?
If the zone was to be developed could it result in any potential indirect
effects on any statutory (international or national) designated site of nature
conservation importance?

No as there are no designations within 4km of the zone.

Unlikely as there are no designations within 4km of the zone.
Breeding and wintering bird surveys are being undertaken to
assess whether any species associated with designated sites
e.g. Wash (SPA) Special Protection Area could be indirectly
affected by the development

If the zone was to be developed would it result in a direct effect on any nonstatutory (local) designated site of nature conservation importance?

No as there are no designations within 4km of the zone

If the zone was to be developed could it result in any potential indirect

Unlikely as there are no designations within 4km of the zone

effects on any non statutory (local) designated site of nature conservation
importance?
Yes a Phase 1 habitat survey and protected species surveys
have been undertaken on the zone. These included surveys
looking for badgers, bats, great crested newts (GCNs), birds,
Have any habitat or protected species surveys been undertaken of the zone
and its environs?

water voles, otters, reptiles and amphibians.
During the survey of the Green zone, a disused badger sett and
water vole burrow was found. There is potential for foraging
bats and 6 potential roost sites in the zone. No breeding

populations of GCNs were found in the zone.
What UK Biodiversity Action Plan habitats are present?

Arable Field Margins, Hedgerows and Hedgerow Trees.

If the zone was to be developed could it result in a potential effect on any

There would be no direct effects on any designated sites or
ancient woodland.

protected or otherwise notable species of fauna / flora?
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There may be some habitat loss as a result of the development,
primarily arable fields.
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3.7.

Geology, Ground and Soil Conditions
None of the zones are located within a Groundwater Source Protection Zone.
Table 3.7 outlines relevant information associated with geology and ground conditions.

Table 3.7: Geology, Ground and Soil Conditions
Is the geology of this zone and the area for the entering/exiting cable route
designated or particularly high in value?

No

Is there are reason to believe there may be contaminated soils present?

No
Yes – The entire zone is Grade 2.

Is it likely that the zone comprises of the “best and most versatile”
agricultural land in MAFF ALC grade 1, 2 and 3a?

The ALC classification gives an indication of the physical
quality of the land, with Grade 1 being excellent and
Grade 5 very poor. The best and most versatile

agricultural land falls within Grades 1 to 3a.
Is the zone located on, or in close proximity to, a known landfill site?

No – the closest known landfill is 5.3km from the zone
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3.8.

Tourism and Recreation
Table 3.8 outlines relevant information associated with tourism and recreation. Figure 2.2 shows the proximity of public rights of way.

Table 3.8: Tourism and Recreation
Are there nearby public recreational facilities, pathways or bridleways which may be Yes – there is a public right of way adjacent to the zone
that may be temporarily impacted during construction (for
impacted temporarily during the construction phase of the substation and/or
entering/exiting cable route?
example closure due to safety reasons)
Are there nearby public recreational facilities, pathways or bridleways which may be
No
permanently impacted by the presence of this development?

If the zone was to be developed would it necessitate the diversion of a public right
of way (BOAT, byway, bridleway, footpath)?

No

If the zone was to be developed would it necessitate the diversion of an agricultural No
track?

If the zone were to be developed would it result in the loss on any open access
land?

No
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4.

Green Zone Summary

The Green Zone is a 40ha area situated adjacent to the CP at Bicker Fen and comprises of flat arable agricultural land crossed by minor drainage ditches. To
the east the zone is bounded by the Hammond Beck drain, to the north the road Bicker Drove bounds the zone and the existing substation and CP is located
along the western boundary of the zone. The southern extent of the zone is crossed by a 400kV overhead cable and the northern extent of the zone is crossed
by a 132kV overhead cable both associated with the existing substation at Bicker Fen. The whole site is situated with Flood Zone 3, therefore the risk of
flooding would need to be mitigated within the design of scheme and a surface water management strategy defined.

Views of the zone from Swineshead to the north-east, Bicker to the east and Donington to the south will be limited, at least partially by the vegetation lining the
settlement fringes as well as the intervening busy A17 road corridor. Although vegetation on the settlement fringes as well as within the gardens of the
properties will help limit views, exposed views will be possible. There are no statutory or non-statutory environmental or historic designations within the zone;
the closest environmental designation is over 4km away and the closest historic designation is over 2km away. The nearest residence is on Cowbridge Road
190m to the east of the optimum position for the substation within the zone boundary. At this distance, noise limits could be met with appropriate design and
mitigation which would be installed during plant construction. There are two different access route options to the zone for construction and operational
purposes; both are from the A52 and are 2.9km and 2.4km in length. A public right of way adjacent to the zone may be temporarily impacted during
construction.
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APPENDIX A : LANDSCAPE AND VISUAL ASSESSMENT

Triton Knoll Offshore Wind Farm, Onshore electrical
Infrastructure.
Bicker Fen AIS Substation - Assessment of Alternatives
Green Zone Preliminary Landscape and Visual
Appraisal
Landscape Context
Designated/protected elements
1.1

The zone extents are not covered by any local or national landscape
designations and there are none in close proximity.
Published character studies

1.2

The landscape character context has been established using information
published at national and county levels, supported by field observations.
Information from the following sources has been reviewed and rationalised:
•
•

Natural England – National Landscape Character Areas (NCA),
undated
Landscape Character Assessment of Boston Borough - ECUS for
Boston Borough Council (July 2009).

Local landscape character
1.3

The Landscape Character Assessment of Boston Borough provides part of the
evidence base to be used by Boston Borough Council to inform the preparation
of the new Local Development Framework.

1.4

A total of four landscape character types have been identified within Boston
Borough and these have been split further into nine landscape character areas.

1.5

The zone is located within A1: Holland Reclaimed Fen character area. The key
characteristics of relevance are identified as follows:
•

Flat and low-lying reclaimed fenland

•

Open and expansive views with big skies and dark night skies with
some views semi-enclosed at ground level by large embankments

•

More distant views to the Lincolnshire Wolds in East Lindsey District to
the north

•

A man-made intensive arable landscape laid out in a regular, geometric
pattern with narrow roads and trackways alongside drains, dykes and
ditches

•

The large North Forty Foot Drain and South Forty Foot Drain are key
dominating features of the area

•

Field boundaries are typically open with wet ditches, dykes and drains
and the occasional hedgerow

•

Sparsely populated with occasional small hamlets, scattered
farmsteads, and occasional rows of former workers’ cottages

RSK/M/P660347/03/06/Green Zone LVIA REV00

•

Occasional derelict farm cottages and field buildings

•

Sparse tree cover confined to shelterbelts, with occasional hedgerows
and small blocks of mixed woodland with shrubby edges

•

Bicker wind farm and large scale pylons on the south western tip are
modern landmark features
A semi-remote, tranquil and intact working agricultural landscape.

•

1.6

The Holland Reclaimed Fen character area character area has been assessed
within the Landscape Character Assessment of Boston Borough to have a
landscape character sensitivity of moderate to high:
•
•

•

This is a very distinctive, homogenous, intact and rural landscape with
few detractor
The aspect is largely open and flat and so the small number of tree
shelterbelts and occasional hedgerows and hedgerow trees provide
only a very limited degree of enclosure;
Views towards any new developments would be difficult to restrict from
the small number of sensitive viewers within the landscape

•

The design and location of any new development should take into
account the homogenous nature, geometric pattern, scale and rural
characteristics of the area including the sense of remoteness, scarcity
of built elements, the linear format of the landscape and the importance
of the drainage network

•

Any new developments should be positioned carefully to use existing
and new screening without impacting upon the open character
Location of future developments should be limited and concentrated
around existing developments and settlements whilst still retaining the
existing dispersed pattern of farmsteads, dwellings, rows of workers’
cottages and hamlets.

•

Local landscape and visual character
1.7

The Green Zone comprises small to medium sized arable fields lined by
drainage ditches and low hedgerows featuring occasional hedgerow trees,
which create a geometric pattern across the zone. Hammond Beck, a narrow
watercourse, lines the eastern boundary. The zone is flat and low lying, at
approximately 3m AOD.

1.8

Bicker Fen substation is located immediately to the west of the zone and a line
of overhead lines and associated towers is routed through the southern end of
the zone, converging at the substation. The Bicker Fen Wind Farm (13
turbines, 100m to blade tip) a prominent landmark in the local landscape is also
located to the west of the zone, with the closest turbine less than 0.1km distant.
Numerous lines of telegraph poles and wires are also routed across the local
landscape.

1.9

The surrounding local landscape is a low lying and flat and dominated by arable
agriculture. An extensive network of straight drainage channels cross the arable
landscape and define field boundaries, forming a geometric pattern. The South
Forty Foot Drain, a large land-drainage channel, is located to the west of the
zone.
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1.10

Views across this landscape are generally open and expansive. Fields are
predominantly open and defined by drainage ditches, and occasionally by
remnant hedgerows. Tree cover is sparse and confined to mature tree
shelterbelts around settlements, farmsteads and dwellings, with semi mature
screen planting belts surrounding the Bicker Fen substation.

1.11

The road pattern is heavily influenced by the drainage pattern within the area,
largely consisting of narrow, straight roads routed in an east to west direction to
the north and west of the zone, with a more organic, winding pattern evident
east of the zone. The A17 is located ~3.5km north east of the zone. Views are
available from the unenclosed minor roads surrounding the zone, including
Cowbridge Road, Longhedge Drove, Bicker Drove, Vicarage Drove, North Ing
Drove and Day's Lane.

1.12

Within the local landscape scattered farmsteads and individual properties line
the lanes and occasional hamlets and small villages including Bicker Gauntlet to
the north (refer to viewpoint 9), Bicker to the east (refer to viewpoint 11), and
Northope to the south (refer to viewpoint 13). In the wider landscape
settlements include Swineshead (to the north east), Donington (to the south),
Helpringham (to the west) and Great Hale (to the north west).

1.13

There is one PRoW within 1km of the zone, routed along the course of
Hammond Beck in a north to south direction along the immediate eastern
boundary of the zone. There are a small number of PRoW within the wider
landscape between 1km and 2km including the footpath located on the
embankment of the South Forty Foot Drain.
Representative viewpoints

1.14

An indicative illustration of the substation is included as Figure A1. A viewpoint
plan for the Bicker Fen substation options is included as Figure A2 and the
preferred layout of the substation within the zone is shown in the landscape
mitigation plans included as Figure A6. The substation layout and preferred
location within the zone has been used to generate the photomontages
illustrated in Figures A3a to A5c and which are described below.
Viewpoint 9 North Drove: Existing View

1.15

Figure A3a presents a photograph of the existing view during winter.

1.16

Viewpoint 9 is located on North Drove, approximately 0.7km north east of the
Green Zone. It is representative of both road users and residential properties
along North Drove. Distant expansive views may be gained across the flat,
open arable landscape, interrupted by occasional tree lines and hedgerows and
scattered farmsteads and associated farm buildings. Bicker Fen Wind Farm is
located ~1.3km south west of the viewpoint and forms a prominent landmark. In
addition, there are other prominent vertical elements within the view including
three lines of overhead lines and associated towers, converging at the existing
Bicker Fen substation. The wind turbines and transmission towers dominate the
local landscape and horizon, and partial views of the existing Bicker Fen
substation may be gained.
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Viewpoint 9 North Drove: Proposed View
1.17

Figures A3b and c present a photomontage view during winter.

1.18

Direct to oblique views of the proposed AIS substation within Green Zone may
be gained by both road users and residential properties along North Drove. The
photomontage image indicates that partial views may be gained of the AIS
substation, with intervening tree clumps and hedgerows, and some tall
coniferous trees along the northern zone boundary, partially filtering views.

1.19

The AIS substation components would form a large component of the view,
appearing low lying, and visible along the horizon, below a number of wind
turbines and overhead electricity transmission lines and towers, which dominate
the horizon.

1.20

The proposed AIS substation would be viewed in the context of an open,
essentially rural agricultural landscape, whose character is modified by the
presence of existing prominent energy infrastructure including Bicker Fen Wind
Farm, Bicker Fen substation and overhead electricity transmission lines and
associated towers.

1.21

The proposed AIS substation may not be considered as being totally
uncharacteristic, when set within this context. The proposed AIS substation
would be noticeable at this distance forming a large linear low lying element of
the expansive view, appearing to extend and reinforce the existing energy
infrastructure characteristics of the local landscape.
Viewpoint 11 St Swithins Close: Existing View

1.22

Figure A4a presents a photograph of the existing view during winter.

1.23

Viewpoint 11 is located on St Swithins Close, ~1.6km west of the Green Zone. It
is representative of residential properties on the urban fringe of Bicker. Distant
expansive views may be gained across the flat, open arable landscape,
interrupted by occasional tree lines and hedgerows and scattered farmsteads
and associated farm buildings. Bicker Fen Wind Farm is located ~2.3km north
west of the viewpoint and forms a prominent landmark. In addition, there are
other prominent vertical elements within the view including telegraph poles, and
three lines of overhead lines and associated towers, converging at the existing
Bicker Fen substation. The wind turbines and transmission towers dominate the
horizon.
Viewpoint 11 St Swithins Close: Proposed View (FJ3)

1.24

Figures A4b and c present a photomontage view during winter.

1.25

Direct to oblique views of the proposed AIS substation at the Green Zone may
be gained from both road users and residential properties at the urban fringe of
Bicker. The photomontage image indicates that the majority of the proposed
AIS substation would effectively be screened by intervening hedgerows and
trees, with the exception of some of the taller elements occasionally extending
above the horizon.

1.26

The AIS substation components would form an inconspicuous, minor
component within the view, viewed in the context of an open, essentially rural
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agricultural landscape, whose character is modified by the presence of existing
prominent energy infrastructure including Bicker Fen Wind Farm, Bicker Fen
substation and overhead electricity transmission lines and associated towers.
The proposed AIS substation may not be considered as being totally
uncharacteristic, when set within this context.
Viewpoint 13 Day's Lane: Existing View
1.27

Figure A5a presents a photograph of the existing view during winter.

1.28

Viewpoint 13 is located on Day's Lane, approximately 1.5km south east of the
Green Zone. It is representative of both road users, and residential properties
along Day's Lane. Distant expansive views may be gained across the flat, open
arable landscape, interrupted by occasional tree lines and hedgerows and
scattered farmsteads and associated farm buildings. Bicker Fen Wind Farm is
located ~1.4km north west of the viewpoint and forms a prominent landmark. In
addition, there are other prominent vertical elements within the view including
telegraph poles, and three lines of overhead lines and associated towers,
converging at the existing Bicker Fen substation. The wind turbines and
transmission towers dominate the local landscape and horizon.
Viewpoint 13 Day's Lane: Proposed View

1.29

Figures A5b and c present a photomontage view during winter.

1.30

Direct to oblique views of the proposed AIS substation at the Green Zone may
be gained from both road users and residential properties at the urban fringe of
Bicker. The photomontage image indicates that the majority of the proposed AIS
substation would be effectively screened by intervening hedgerows and trees,
with the exception of some of the taller elements occasionally extending above
the horizon.

1.31

The AIS substation components would form an inconspicuous, minor
component within the view, viewed in the context of an open, essentially rural
agricultural landscape, whose character is modified by the presence of existing
prominent energy infrastructure including Bicker Fen Wind Farm, Bicker Fen
substation and overhead electricity transmission lines and associated towers.

Outline mitigation proposals
1.32

The outline landscape mitigation proposals are illustrated on Figure A6.

1.33

Potential for landscape and visual mitigation is high.

1.34

Locating the substation site within the zone in close proximity to existing energy
infrastructure, and effectively clustering similar built development together,
would respect the pattern of existing built development and local landscape
character and would limit impacts to the character of the wider landscape.

1.35

Siting the substation within the geometric field pattern, and retaining, as far as
practicable the regular pattern of drainage ditches will also help to minimise
landscape character effects.

1.36

Retention of existing site vegetation, particularly that the northern and eastern
boundaries, and providing new linear hedgerow and woodland planting
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surrounding the substation site would create a new feature within the
landscape, and would appear to extend and be linked with the woodland
panting surrounding the existing Bicker Fen substation; however, such features
would provide an effective long-term screen. Any such planting would provide
net environmental benefit through landscape and ecological habitat creation.
Any new planting should be of a similar species composition to that found in the
immediate vicinity of the zone in order to respect the local landscape character.
1.37

Architectural detailing and choice of materials for the proposed substation
should be sensitive to and reflect the local vernacular, with the buildings
designed to appear similar to other agricultural buildings found within the local
and wider landscape.

1.38

Indeed, such measures should assist with complying with the recommendations
within the Boston Borough Landscape Character Assessment, which states that
the design and location of any new development should take into account the
homogenous nature, geometric pattern, scale and rural characteristics of the
area. The location of future developments should be limited and concentrated
around existing developments and settlements whilst still retaining the existing
dispersed pattern of farmsteads, dwellings, rows of workers’ cottages and
hamlets.
Summary

1.39

Development at this location would not result in any adverse effects to any
designated landscapes.

1.40

Without mitigation, proposed substation at this location would have some limited
and localised adverse effects to local landscape character by the change arising
from the introduction of additional energy infrastructure to a rural green field
site. There would be some minor changes to the existing pattern of drainage
ditches within the zone.

1.41

Without mitigation, development at this location would have some limited and
localised adverse visual effects, primarily to road users and properties on
Cowbridge Road, Longhedge Drove, Bicker Drove, Vicarage Drove, North Ing
Drove, and Day's Lane. Views may be gained from a limited number of
properties to the northeast, east and southeast from Bicker Gauntlet, and the
urban fringes of Bicker and Northorpe, however the proposed AIS substation
would form an inconspicuous minor element of such views.

1.42

Without mitigation, development at this location would have a limited and
localised adverse effect to users of the PRoW network, with users of the PRoW
routed along Hammond Beck particularly susceptible to change where they
pass in very close proximity to the site at an elevated location. More distant
views may also be gained by users of the elevated footpath adjacent to the
South Forty Foot Drain.

1.43

However by siting the substation in close proximity to the other electrical
infrastructure and by implementation of sensitive architectural and landscape
treatment landscape and visual effects could be effectively mitigated.
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Flood Risk Overview – Green Zone
1.

Introduction
In considering the Green Zone as a potential location for a step-up voltage substation, this technical note provides an overview of the flood risk information
available for the zone and its implications to potential future development.

2.

Sources of Flooding
The Green Zone is potentially at risk of flooding from a number of sources:

3.

•

Tidal flooding from the Wash estuary;

•

Fluvial flooding from the South Forty Foot Drain;

•

Flooding from failure of the drainage system in the area, primarily via the Hammond Beck, on the eastern boundary of the site (this arterial drain has
a pumped outfall into the South Forty Drain at the Swinehead Pumping Station, 4 kilometres north of the Green Zone).

Flood Zone
The Green Zone lies in an area of predominantly low lying agricultural land, with drainage provided by a network of channels through the fenland area. The
site falls within the ‘High Probability’ Flood Zone 3 (shaded blue); land at greater than1 in 100 annual probability of river flooding, or greater than 1 in 200
annual probability of tidal flooding (see Figure 3.1).
The proposed substation is classed as ‘essential infrastructure’ in the National Planning Policy Framework (NPPF) Technical Guidance Table 2. The NPPF
Technical Guidance Table 3 confirms ‘essential infrastructure’ is acceptable in Flood Zone 3a provided the Exception Test has been undertaken.
The Flood Zone classification ignores the presence of flood defences. It is noted that the South Forty Foot Drain ‘main river’ which serves the area (lying 1.5
kilometres to the west of the green zone) does have a flood defence function, as denoted by the dashed purple line; the Environment Agency (EA) data for
the Green Zone advises that it provides protection to a 1 in 20 (5%) annual probability standard.

Figure 3.1: Flood Zone Map

Flood defences are also identified further afield, along the coastline with The Wash to the east.

4.

Boston Borough Council SFRA
The Boston Borough Council Strategic Flood Risk Assessment (SFRA) was updated October 2010. Large areas of the Borough lies within Flood Zone 3,
but are protected from tidal inundation by extensive substantial primary and secondary sea defences running along the coastline with the Wash estuary.
The SFRA provides a detailed analysis of the potential impacts of a breach in the sea defences and the areas within the associated tidal rapid inundation
zones, to more accurately establish an assessment of residual risk for the low lying land across the Borough.

Figure 4.1: Extract from SFRA Figure 1.4 Flood Hazard Map

•

SFRA Figure 1.4 (see extract in Figure 4.1 ) shows the results of flood hazard mapping in the event of a breach of the tidal defences, based on a 1
in 200 annual probability flood, with sea level rise allowances to the year 2115 (i.e. 100-years). This indicates that the Green Zone would not be
impacted in a breach and is therefore outside any flood hazard areas;

•

SFRA Figure 2.4 shows the relative probability of flooding to the site, which takes into account the protection afforded to the
area by the tidal defences. The Green Zone is within the category of ‘low probability’ of both tidal and fluvial flooding, defined as less than 0.1%
annual probability of flooding.

In conclusion, the SFRA indicates the Green Zone is at low residual risk of fluvial or tidal flooding.

5.

EA Modelled Flood Level Data
The EA provided modelled flood levels from their South Forty Drain Model (Sept 2009) as detailed in Table 5.1, taken from node ‘SF116500’ for the Green
Zone.

Table 5.1: EA Modelled Flood Level Data
Flood Event (Annual Probability)
1 in 25 (4%)

Flood Level (m AOD)
2.78

1 in 100 (1%)
1 in 100 plus allowance for climate change
1 in 1000 (0.1%)

3.00
3.04
3.08

1 in 1000 plus allowance for climate change

3.08

The LiDAR data for the Green Zone provides indicative ground levels between 1.5m AOD and 2.1m AOD, which would imply potential flood depths of
between 900mm and 1.5 metres. The provided information is the ‘in channel’ flood levels and therefore these provide an inherently conservative estimate of
flood risk to the area. However, it would not be possible to refine this estimate without review and, if necessary, updates to the EA hydraulic model.
The EA have also provided the outputs from their tidal hazard mapping of breach scenarios in the raised embankments across the area. The extract in the
vicinity of the Green Zone is provided in Figure 5.1 overpage. This indicates that the Green Zone would not be impacted in a breach and is outside the flood
hazard areas (consistent with the SFRA results).
The EA mapping indicates that the nearest breach scenario modelling undertaken in the area are to the north-west and south-west of the Green Zone and
result in relatively small areas of inundation local to the South Forty Foot Drain embankment.

Figure 5.1: Extract from EA Tidal Breach Hazard Mapping

No information has been provided in relation to how the provided EA hazard mapping corresponds with the mapping undertaken in the SFRA (discussed in
Section 4). The SFRA hazard mapping provides a more generalised approach whereby the flood hazard is a function of the distance from the South Forty
Foot Drain embankment (rather than the result of outputs from the detailed 2-dimensional modelling exercise).

6.

Implications to Development
Mitigation measures should be incorporated into the future development to ensure the development is safe and the risks from flooding are minimised.

6.1.

Building Design
It is recommended that the residual risk of flooding is addressed through appropriate design.
Operationally critical areas and water susceptible apparatus should be set above the critical (1 in 100 annual probability plus allowance for climate change)
flood level of 3.04m AOD, with an additional freeboard allowance of up to 600mm to protect against extreme events. This would result in the most
operationally critical elements of the development set at a level of 3.64m AOD (this would result in a freeboard of 560mm above the extreme 1 in 1000
annual probability plus climate change event).
Based on the indicative ground levels, this implies an elevation above surrounding ground level of between 1.5 and 2.1 metres. This approach is highly
conservative as it is based on the in-channel South Forty Foot Drain modelled flood level. The flood level over the floodplain at the site could be generated
through site specific analysis of the EA hydraulic model and, potentially, further breach modelling in the immediate vicinity.
The analysis in the SFRA indicates that the residual risk of flooding to the Green Zone is low and it lies outside the potential breach area (based on the
modelling undertaken for the SFRA). As such, the elements of the development less vulnerable to flooding – i.e. vehicle parking, general facilities – could
be set at an elevation of 300mm above surrounding ground level (to address residual risk and to provide a freeboard in an extreme surface water flooding
event).

6.2.

Surface Water Drainage
Any new development would increase the extent of impermeable surfacing over the site, potentially causing an increase in surface water runoff as a result.
A SuDS surface water drainage system would be designed for the development, to manage rainfall run-off at source and provide attenuation for any off-site
discharge, which could ensure no increase (and potentially a reduction) in surface water runoff generated by the site.

6.3.

Safe Access
It is necessary to consider safe access to/from the site in a flood event to the area and provide appropriate arrangements for the workforce on site.
Assessment of the LiDAR information for the area suggests that safe access to and from the Green Zone is achievable from the north-eastern corner of the
site, via a route eastward to the A52 Donington Road. The data shows these roads generally vary in level between 3.0m AOD and 3.5m AOD, with sections
of Cowbridge Road falling to approximately 2.75m AOD.

It is recommended that the safe access route and associated management procedures in the event of a flood are formalised in a Flood
Risk Management Plan prepared for the site.

7.

NPPF Exception Test
As the Green Zone falls within Flood Zone 3a, it will be necessary to demonstrate that the development passes the Exception Test, the requirements of
which are stated as follows in paragraph 102 of the NPPF Test:
“…For the Exception Test to be passed:
•

it must be demonstrated that the development provides wider sustainability benefits to the community that outweigh flood risk, informed
by a Strategic Flood Risk Assessment where one has been prepared; and

•

a site-specific flood risk assessment must demonstrate that the development will be safe for its lifetime taking account of the vulnerability
of its users, without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.”

For the first part of the test, the wider sustainability benefits of the development can be summarised as its role to facilitate the connection of the TKOWF to
the National Grid network, in terms of its contribution to renewable energy and reduction in carbon dioxide emissions. The Green Zone would also be
considered the most sustainable (compared to the potential alternative zones) in terms of the extent of required cabling infrastructure, since it is immediately
adjacent to the existing National Grid substation.
The second element would be addressed through the mitigation measures discussed in Section 6.

8.

Conclusions
The available flood risk data confirms that the Green Zone lies within Flood Zone 3a ‘high probability’. However, this definition ignores the presence of
defences. Modelling of the flood hazard in breach scenarios (both within the SFRA and by the EA) indicate that the area is at low residual risk from tidal and
fluvial flooding.
As ‘essential infrastructure’ development, the potential substation would be acceptable within Flood Zone 3a provided the appropriate mitigation measures
were incorporated. This would consist of the setting of critical areas/apparatus above the reference flood level, incorporation of sustainable drainage
measures and the provision of safe access arrangements.
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ONSHORE SUBSTATION ZONE REPORT – ORANGE ZONE
1.

Introduction

1.1.

Background
Triton Knoll Offshore Wind Farm (TKOWF) is a Crown Estate Round 2 project being developed by RWE npower renewables (RWE NRL). The TKOWF site
is located approximately 33 km off the coast of Lincolnshire and the planned capacity of the wind farm, if consented, is up to 1,200 MW.
An application was submitted to the Planning Inspectorate1 for the Triton Knoll Offshore Wind Farm (TKOWF) on 31st January 2012. This application
comprised the offshore wind farm array including offshore wind turbines, offshore substations and inter-array cables. The offshore and onshore electrical
system required to transport the generated power to shore was not included in this application and will be subject to separate planning applications.
National Grid has offered RWE NRL a Connection Point (CP) to the grid at their Bicker Fen substation located 13km south west of Boston. The TKOWF
would be connected to the national grid via a series of offshore and onshore cables and associated infrastructure, including a step-up substation to be
located in the Bicker Fen area of Lincolnshire.
In order to connect the TKOWF to the national grid a step-up substation is required to house transformers to change the voltage up to 400kV. This voltage is
then compatible with the national grid high voltage network allowing electricity generated by the TKOWF to satisfy demand anywhere in the UK via the
network.

1.2.

Purpose of Report
Through an assessment of alternatives four potential step up substation locations within close proximity to the connection point at Bicker Fen have been
selected; the four sites are shown in Figure 1.1. This report sets out the details of one of the potential substation locations named the ‘Orange Zone’,
including describing the site attributes, environmental characteristics and access to the site, with the purpose of informing interested parties and facilitating
their input in the selection process of the preferred step up substation location. This report has been prepared using desk based data from a number of
information sources as follows:
•
•
•
•
•
•
•

1

Digital environmental constraint data from MAGIC, English Heritage and Natural England
Digital mapping data from Ordnance Survey
Flooding data from the Environment Agency
Publicly available data from Boston Borough Council
PBA Assessment of Alternatives Report
Atkins Flood Risk Assessment Technical Note
EDP Remote Habitat Mapping Report

Planning Inspectorate (PINS) formally the Infrastructure Planning Commission (IPC) are responsible for operating the planning process for nationally significant infrastructure projects
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The report includes an initial landscape and visual appraisal with consideration of likely key views for the zone and photomontages of the substation, using a
3D model based on the technical information currently available to the project team. The appraisal is included as Appendix A. A Flood Risk Assessment
(FRA) is also included in the report as Appendix B.
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1.3.

Development Description
The Triton Knoll offshore wind farm will export its electricity via an Alternate Current (AC) electrical system. This system will comprise of buried offshore
cables, underground onshore cables, an electrical substation in the Bicker Fen area, and an intermediate compound located in East Lindsey. The following
section describes the electrical substation.
For the required peak capacity of 1200MW for TKOWF an area of up to 20ha, comprising of up to three adjacent compounds, would be required. Access
tracks to the substation compound(s) be provided.
Electricity transmission from the offshore wind farm to the substation will be via underground cables. The cables will be buried in up to 8 trenches or drilled
under obstacles. Agricultural operations can resume over the cables following reinstatement.
The Triton Knoll substation and the National Grid substation located at Bicker Fen will be connected by up to six 400kV underground cables.
Electrical equipment at the Triton Knoll substation is required to manage the flow of electrical current before connecting to the national grid and to transform
the voltage from the cables coming from the wind farm to the national grid transmission voltage of 400kV. The substation site will contain elements such as
switchgear, busbars, transformers, capacitors, reactors, filters, cooling equipment, control and welfare buildings, lightning protection towers and road access
around the site.
Indicatively, the majority of equipment on the site will be not more than 12m in height, although due to potential flood risk in the area of Bicker Fen,
equipment may need to be raised. There are two types of electrical switchgear that may be used in the final substation design: air-insulated or gasinsulated. If gas-insulated switchgear (GIS) is used, the switchgear would be enclosed in a building (indicatively 12 to 15m in height) occupying an area less
than 10% of each compound’s footprint. Only the lightning towers to protect the electrical equipment from lightning strikes may be higher, with an indicative
height of approximately 18 to 25m.
The heaviest and largest pieces of equipment are the transformers that are required to step up the wind farm voltage to the National Grid 400kV system
voltage. These are significant items of equipment typically weighing around 300 tonnes or more. These are usually transported to site stripped down and
empty of oil, to bring size and weight to a minimum. Indicatively, up to two transformers would reside in each of the three substation compounds.
The final layout and design of the substation have not been decided yet. The layout used for the photomontages and noise assessment is representative of
the substation and although indicative, it is sufficient for zone comparison purposes.
The zones proposed for consultation have different shapes and areas depending on local constraints, existing field boundaries and drains but all have the
space to accommodate the 20ha required for the electrical equipment, plus some landscaping. Some area within a zone may not be used. The exact design,
layout and orientation of the substation within the zone will be determined through further design and environmental studies during the development
process, once a zone has been selected. The final zone boundary will also take account of landscaping, drainage system, construction compound and
environmental mitigation. As a result of this process, the zone boundaries may be slightly amended after this consultation.
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Figure 1.1 Proposed Onshore Substation Zones for Consultations
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2.

Orange Zone – Description and location
The Orange Zone is situated 3.5km north of the CP at Bicker Fen and comprises of flat arable agricultural land crossed by minor drainage ditches. To the
south the zone is bounded by a rail way line and Great Hale Eau drain.
The zone is flat grade 1 arable agricultural land comprised of 8 fields approximately between 5 and 10ha in size with limited boundaries in place. There are
few hedgerows along internal boundaries with drainage ditches bounding most of the fields with pockets of trees and shrubs located in-between fields. There
are no statutory or non-statutory environmental designations within the zone or within 4km from the zone.
The remainder of the zone is surrounded by flat arable agricultural land with a few isolated buildings associated with farming practices in the area. Figure 2.1
shows the Orange Zone and surrounding area in the context of Ordnance Survey 1:10,000 mapping and aerial photography and Figure 2.2 shows the
proximity of dwellings to the zone.
A list of descriptors about the Orange Zone is outlined in Table 2.1 below providing key information for the site.

Table 2.1: Orange Zone Descriptors
National Grid Reference
Location
District

519080, 342890
2.6km east of Great Hale near Heckington
North Kesteven District

Parish
Distance to CP
N-S dimensions

Great Hale Parish Council
3.54km
1km

E-W dimensions
Shape
Area (ha)

1.5km
Irregular polygon
79.95

Topography and Gradient
Elevation

Flat
3mAOD
320m

What is the shortest distance between the zone
and the nearest dwelling?

How many dwellings are within 200m of the zone? 0
How many dwellings are within 500m of the zone? 6
Arable fields bound by drainage ditches
Zone land use
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Adjacent land use

Arable fields and railway line

Screening

Number of small pockets of trees surround the site
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Figure 2.1 Orange Zone Location Map
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Figure 2.2 Amenity, Rights of Way and Economy Map
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3.

Zone Characteristics

3.1.

Access
Table 3.1 shows two (A and B) potential access routes from the closest A road; in this case the A52. Tables 3.1 and 3.2 outlines information on both routes.

Table 3.1a: Route A Access

nearest ‘A’ class road to the zone

Route A (Figure 3.1): From the A17 the route turns onto an unnamed narrow road. The route then
continues south for approximately 0.7km until it turns right into a unnamed track. The route then continues
west for approximately 0.4m before entering the orange zone. The route is 1.3km in length from the nearest
A road.

Villages on route

No

Dwellings on route

Yes - 6

Sensitive Receptors2 on route

No

Alternative Routes

Yes - B

Construction traffic from the

2

Sensitive Receptors: In terms of Air Quality (hospitals/clinics, retirement homes, hi-tech industries, painting and furnishing and food processing, schools, food retailers, greenhouses and nurseries,
horticultural land, and offices) taken from IAQM (January 2012) on the Assessment of the Impacts of Construction on Air Quality and the determination of their Significance. In terms of Noise
(internationally or nationally designated nature conservation sites, schools, hospitals, quiet recreation areas, and places of worship) taken from IOA and IEMA (April 2002) on Guidance and
Guidelines for Noise Impact assessment
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Table 3.1b: Route B Access

Villages on route

Route B (Figure 3.1): From the A17 the route turns onto Carterplot Road. The route then
continues south for approximately 1km until it turns left onto Great Hale Drove. It then
continues for approximately 0.5km where it then turns left onto an unnamed road. The route
then continues east for approximately 0.3km where the site would potentially be accessed via
a new track created for the specific purpose of access to the orange zone. The route is 2.3km
in length from the nearest A road.
No

Dwellings on route

Yes - 3

Sensitive Receptors on route

No

Construction traffic from the nearest ‘A’ class
road to the zone
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Figure 3.1 Potential Access Routes
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3.2.

Landscape and Visual
A detailed landscape and visual appraisal of the zone, including images showing current and proposed views from key viewpoints, is provided as Appendix
A. A summary is provided in Table 3.5 below.
There are no local or national landscape designations on in close proximity to the zone. The local landscape is low lying and flat and dominated by farmland,
with a network of linear drainage channels. Occasional individual trees are located along field boundaries to break up views across the zone. Existing built
features within the local landscape include the railway line to the south of the zone, overhead lines and associated towers, telegraph poles and wires. In the
wider landscape the Bicker Fen Wind Farm forms a prominent feature. Views across this landscape are generally open and expansive. Tree and woodland
cover is scarce, with only occasional remnant hedgerows, individual trees and tree clumps, and some tree belts around properties. This is a sparsely
populated landscape, with scattered farmsteads and individual properties, and occasional hamlets and small villages. The linear settlement of East
Heckington follows the A17 to the north of the Zone. There are several Public Rights of Way (PRoW) within 1km of the zone.

Table 3.5: Landscape and Visual
If the zone was to be developed could
it significantly alter a characteristic
element of a non -designated
landscape?
What would be the effects of the
development on designated
landscapes?

Yes – but the effect could be mitigated

Development at this location would not result in any adverse effects to any designated
landscapes.

What would be the effects of the
development on the landscape
character?

Without mitigation, the proposed substation at this location would have some limited and
localised adverse effects to local landscape character due to the introduction of additional
energy infrastructure to an undeveloped rural green field site. There would be some minor
changes to the existing pattern of drainage ditches within the zone.

What are the visual effects on
properties and settlements?

Without mitigation development at this location would have some limited and localised
adverse visual effects to properties and farmsteads. Views may be gained from a small
number of farmsteads surrounding the zone, including Hall Farm, Last Farm, Poplar Farm,
and a small number of individual properties, including White House, to the south and a small
number to the north in East Heckington including Elm Grange.

What are the visual effects on public
rights of way?

Without mitigation, development at this location would have a limited and localised adverse
effect to users of the PRoW network, with limited views from one routed along the course of
South Forty Foot Drain, 0.5km to the south east; one short PRoW section routed between
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Poplar Farm and Great Hale Farm 0.3km west; and one routed between Great Hale and
Great Hale Drove, 0.8km south west.

What mitigation could be appropriate
to effectively screen the zone, once
developed, from views looking
towards it and what would be the
result?

Are there any other proposed
developments in the area that could
result in cumulative effects?

Incorporated mitigation measures, such as ensuring retention of the regular landscape
pattern and any dominant vegetation which may offer screening as well as keeping the
proposed step up substation within the existing pattern of regular drains, ditches and dykes
will help to reduce the immediate landscape character effects.
Additional mitigation measures could include small stands of tree planting along roads or
ditch-lines where trees are already a local feature, but may have been under managed.
Additional tree planting, using native species, could soften the impact of development in the
landscape.
Yes, the Heckington Fen Wind Farm was granted planning permission in 2013 following a
public inquiry. The 22 turbine wind farm will be located to the north of the A17; the nearest
turbine is located approximately 2km to the north of the zone.
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3.3.

Noise and Vibration
A review of the potential noise constraints relating to the substation zones is set out below. The findings of the review are based on research using online
mapping and indicative noise modelling for substation plant.
Unless otherwise stated the assumed criterion for significant noise impact from the operational substation is an exceedence of 35dB(A) at the receptor
façade. The normal method for assessing industrial noise sources is BS4142 (British Standard 4142: Rating Industrial Noise Affecting Mixed Residential
and Industrial Areas). However, this methodology does not give reliable results when industrial equipment emits ‘very low’ noise levels and the existing
noise environment is very quiet. If industrial equipment generates more than 35 dB(A) at a sensitive receptor this is considered to be above ‘very low’ noise
levels.
Therefore, when the existing noise environment is very quiet the noise limit at the receptors is set at 35 dB(A) to ensure that the industrial equipment
generates ‘very low’ noise levels. This limit is in compliance with the World Health Organisation guidelines to ensure that sleep is not disturbed, even when
residents sleep with their windows open. During the daytime, due to higher background levels (from traffic etc) and the fact that the general population is not
trying to sleep, it would most likely be possible to set a higher noise limit. However, as the equipment operates continuously and generates similar noise
levels in the day and night, setting a higher daytime limit would be irrelevant. Therefore the night time 35dB(A) criteria would be suitable for providing
sufficient protection to residents during the day.
The location of the 35dB(A) contour has been considered for the following scenarios:
-

No mitigation on the equipment: 35 dB(A) contour located approximately 1800m from the substation;

-

10dB(A) of mitigation on the equipment: 35 dB(A) contour located approximately 470 - 550m from the substation (This is referred to as Level 1
mitigation, and would typically comprise noise shields around reactors and enclosures around most tanks)

-

15dB(A) of mitigation on the equipment: 35 dB(A) contour located approximately 250 - 370m from the substation (This is referred to as Level 2
mitigation, and would typically comprise of silencers on some fans in addition to Level 1 mitigation)

-

For a greater noise level reduction at residences closer than 250 - 370 m, Level 3 mitigation could include further works such as more silencers and
enclosures providing larger sound reductions.

Table 3.3 outlines relevant information associated with noise and vibration impact.

Table 3.3: Noise and Vibration
What would be considered an acceptable plant
noise limit at local residences?
If the zone was developed could its operation
affect residences?

Existing noise levels in the local area are low and therefore a limit of 35 dB(A), including
penalties for plant tonality, is considered an acceptable noise limit at residences.
The nearest residence is 320 m to the north and west of the zone boundary (on an unnamed
road leading from Great Hale Drove). At this distance, noise limits could be met with Level 2
mitigation, which would be installed during plant construction. The nearest residence remains
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the same for the preferred landscape layout, but is 400 m to the west of the site boundary. At
this distance, noise limits could be met with Level 2 mitigation.
Are there any other industrial noise sources
that are currently affecting residences?

Site surveys in this area have not identified other industrial noise sources that would affect
residences.
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3.4.

Hydrology and Flood Risk
Table 3.4 outlines relevant information associated with hydrology and flood risk. Further information can be found within the Flood Risk Assessment note
within Appendix A.

Table 3.4: Hydrology and Flood Risk
If the zone was to be developed would it necessitate the diversion of any
watercourses or major drainage ditches?

No

If the zone was to be developed would it necessitate the diversion of any minor
drainage ditches?

Yes

Is the zone located in an area of low probability for flooding (EA Flood Zone 1)?

No

Is the zone located in an area of medium probability for flooding (EA Flood Zone
2)?

No

Is the zone located in an area of high probability for flooding (EA Flood Zone 3)?

Yes – 100%

What mitigation can be applied to minimise the risk of flooding at the
development?

Effective mitigation can be used to raise critical
equipment within the substation to reduce flood risk
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3.5.

Historic Environment
Table 3.5 outlines relevant information associated with the historic environment.

Table 3.5: Historic Environment
If the zone was to be developed would it result in a direct effect
on any Scheduled Ancient Monument (SAM) or have an effect on
its setting?

Not present within the zone. The nearest Scheduled Ancient Monument is
2km north of the zone – Settlement Site

If the zone was to be developed would it result in a direct effect
on any listed building or have an effect on its setting?

Not present within the zone. The nearest Listed Building 2.1km east of the
zone – Bridge House, Grade II

If the zone was to be developed would it result in a direct effect
on any Conservation Area or have an effect on its setting?

No not present within the zone

If the zone was to be developed would it result in a direct effect
on any other feature or site designated at the national level, e.g.
registered park and garden or have an effect on its setting?

The nearest feature is a registered park and garden 13.4km west of the
zone – Rauceby Hospital

Is the zone located within an archaeological priority area or
similar designation?

Yes

If the zone was to be developed what is the likelihood that it
could result in a significant direct effect to any non-designated
buried archaeological remains?

Unknown, but confirmatory study required
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3.6.

Ecology and Nature Conversation
Table 3.6 outlines relevant information associated with ecology and nature conservation.

Table 3.6: Ecology and Nature Conservation
If the zone was to be developed is it likely to result in a direct effect
on any statutory (international or national) designated site of nature
conservation importance?
If the zone was to be developed could it result in any potential indirect
effects on any statutory (international or national) designated site of nature
conservation importance?

No as there are no designations within 4km of the zone

Unlikely as there are no designations within 4km of the zone.
Breeding and wintering bird surveys are being undertaken to
assess whether any species associated with designated sites
e.g. Wash (SPA) Special Protection Area could be indirectly
affected by the development

If the zone was to be developed would it result in a direct effect on any
non- statutory (local) designated site of nature conservation importance?

No as there are no designations within 4km of the zone

If the zone was to be developed could it result in any potential indirect
effects on any non statutory (local) designated site of nature conservation
importance?

Unlikely as there are no designations within 4km of the zone

Have any habitat or protected species surveys been undertaken of the
zone and its environs?

No but Phase 1 Habitat surveys and protected species surveys
are planned for this year.

What UK Biodiversity Action Plan habitats are present?

Arable Field Margins

If the zone was to be developed could it result in a potential effect on any
protected or otherwise notable species of fauna / flora?

There would be no direct effects on any designated sites or
ancient woodland as none are within the zone.
There may be some habitat loss as a result of the development,
primarily arable fields.

RWE npower renewables | Page 19

3.7.

Geology, Ground and Soil Conditions
None of the zones are located within a Groundwater Source Protection Zone.
Table 3.7 outlines relevant information associated with geology and ground conditions.

Table 3.7: Geology and Ground Conditions
Is the geology of this zone and the area for the entering/exiting cable route
designated or particularly high in value?

No

Is there are reason to believe there may be contaminated soils present?

No
Yes – 75% of the zone is Grade 1 and 25% of the zone
is Grade 2

Is it likely that the zone comprises of the “best and most versatile”
agricultural land in MAFF ALC grade 1, 2 and 3a?

The ALC classification gives an indication of the physical
quality of the land, with Grade 1 being excellent and
Grade 5 very poor. The best and most versatile
agricultural land falls within Grades 1 to 3a.

Is the zone located on, or in close proximity to, a known landfill site?

No – the closest known landfill is 3.5km from the zone
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3.8.

Tourism and Recreation
Table 3.9 outlines relevant information associated with tourism and recreation. Figure 2.2 shows the proximity of public rights of way.

Table 3.9: Tourism and Recreation
Are there nearby public recreational facilities, pathways or bridleways which may
be impacted temporarily during the construction phase of the substation and/or
entering/exiting cable route?

No

Are there nearby public recreational facilities, pathways or bridleways which may
be permanently impacted by the presence of this development?

No

If the zone was to be developed would it necessitate the diversion of a public
right of way (BOAT, byway, bridleway, footpath)?

No

If the zone was to be developed would it necessitate the diversion of an
agricultural track?

No

If the zone were to be developed would it result in the loss on any open access
land?

No
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4.

Orange Zone Appraisal Summary
The Orange Zone is an 80ha area situated 3.5km north of the connection point at Bicker Fen and comprises of flat arable agricultural land crossed by minor
drainage ditches. To the south the zone is bounded by a rail way line and the Great Hale Eau drain. The zone is flat grade 1 arable agricultural land
comprised of 8 fields approximately between 5 and 10ha in size with limited boundaries in place. There are few hedgerows along internal boundaries with
drainage ditches bounding most of the fields with pockets of trees and shrubs located in-between fields. The whole site is situated with Flood Zone 3
therefore the risk of flooding would need to be mitigated within the design of scheme and a surface water management strategy defined.
Views of the zone from the residential fringes of the settlements to the west, including Heckington, Great Hale and Helpringham will be limited, at least
partially by the vegetation lining the settlement fringes. Although vegetation on the settlement fringes as well as within the gardens of the properties will limit
views, exposed views will be possible. There are no registered environmental or historic designations within the zone; the closest environmental designation
is over 4km away and the closest historic designation is over 2km away. The nearest residence is 320 m to the northwest of the optimum position for the
substation within the zone boundary. At this distance, noise limits could be met with appropriate design and where necessary mitigation which would be
installed during plant construction. There are two different access route options to the zone for construction and operational purposes; both are from the A17
and are 1.3km and 2.3km in length.
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APPENDIX A : LANDSCAPE AND VISUAL ASSESSMENT

Triton Knoll Offshore Wind Farm, Onshore electrical
Infrastructure.
Bicker Fen AIS Substation - Assessment of Alternatives
Orange Zone Preliminary Landscape and Visual
Appraisal
Landscape Context
Designated/protected elements
1.1

The zone extents are not covered by any local or national landscape
designations and there are none in close proximity.
Published character studies

1.2

The landscape character context has been established using information
published at national and county levels, supported by field observations.
Information from the following sources has been reviewed and rationalised:
 Natural England – National Landscape Character Areas (NCA),
undated; and,
 North Kesteven District Council - North Kesteven Landscape Character
Assessment (September 2007)
Local landscape character

1.3

North Kesteven Landscape Character Assessment provides part of the
evidence base to be used by North Kesteven District Council to inform the
preparation of the new Local Development Framework.

1.4

A total of four landscape character types have been identified within North
Kesteven and these have been split further into 13 landscape character areas.

1.5

The zone is located within The Fens: Fenland character area. The key
characteristics of relevance are identified as follows:
 Low lying with very flat relief
 Occasional small islands of slightly higher land
 Very large, rich arable fields divided up by drainage channels
 A hierarchy of rivers drains and ditches creating linear patterns across
the landscape
 The geometric road pattern follows the drainage pattern with small
roads raised above the level of the fields, running from west to east
 Generally extensive vistas to level horizons and huge skies
 Sparse woodland cover though some occasional trees surrounding
farmsteads and some shelter, belts particularly of poplars
 Intensively farmed and managed it is almost entirely a man-made
landscape

RSK/M/P660347/03/06/Orange Zone LVIA REV00

 Except for scattered farmsteads and farm buildings the sub-area is
unsettled
 Prominent power lines and large-scale agricultural buildings.
Local landscape and visual character
1.6

The Orange Zone comprises small to medium sized arable fields that are lined
by drainage ditches. A network of narrow drains also creates a geometric
pattern across the zone. Occasional individual trees are located along the field
boundaries that break up the wide open view across the zone. The zone is flat
and low lying, at approximately 3m Above Ordnance Datum (AOD).

1.7

To the immediate south of the zone, a railway line and a line of overhead lines
and associated towers are routed in an east to west direction. Other built
features visible within the landscape include a line of overhead electricity lines
and associated towers along the southern boundary of the zone; telegraph
poles and wires routed through the centre of the zone and along the northern
boundary. In the wider landscape Bicker Fen Wind Farm (13 turbines, 100m to
blade tip) forms another prominent feature within the landscape.
This
development is located approximately 2.5km to the south of the zone.

1.8

The surrounding local landscape is low lying and flat and dominated by arable
agriculture. An extensive network of straight drainage channels cross the
arable landscape and define field boundaries, forming a geometric pattern. The
South Forty Foot Drain, a large land-drainage channel, is located approximately
1km to the south west of the zone.

1.9

Views across this landscape are generally open and expansive. Tree and
woodland cover is scarce, with only occasional remnant hedgerows, individual
trees and tree clumps, and some tree belts around the isolated farmsteads.
Fields are predominantly lined by drainage ditches, with occasional trees and
shelterbelts associated with settlements and built forms breaking up the views.

1.10

The main A17 road is lined by hedgerows and built development, which reduces
visibility to the surrounding landscape from the highway. Occasional views will
be available from sections along these roads where no vegetation or built form
is present (refer to viewpoint 4). Views will also be available from the
unenclosed minor roads surrounding the zone, including Great Hale Drove
(refer to viewpoint 3) and Carterplot Drove (Car Dyke), where there is no
intervening vegetation or built form.

1.11

This is a sparsely populated landscape, with scattered farmsteads and
individual properties, and occasional hamlet and small villages. Within 1km of
the zone settlement is limited to a small number of farmsteads scattered around
the zone's periphery, all within 500m of the boundary. This includes: Hall Farm,
Last Farm, Poplar Farm (refer to viewpoint 2) and White House Farm. There
are also a small number of individual properties, including White House, to the
south (refer to viewpoint 3). The linear settlement of East Heckington follows
the A17 to the north of the Zone. Views towards the zone are screened from
much of this settlement, however, occasional views may be gained from a small
number of properties such as at Elm Grange (refer to viewpoint 4).
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1.12

There are several PRoW within 1km of the zone: one is routed along the course
of South Forty Foot Drain ~0.5km to the south east; one short section is routed
between Poplar Farm and Great Hale Farm ~0.3km west; and one is routed
between Great Hale and Great Hale Drove ~ 0.8km south west.
Representative viewpoints

1.13

An indicative illustration of the substation is included as Figure A1. A viewpoint
plan for the Bicker Fen substation options is included as Figure A2 and the
preferred layout of the substation within the zone is shown in the landscape
mitigation plans included as Figure A6. The substation layout and preferred
location within the zone has been used to generate the photomontages
illustrated in Figures A3a to A5c, which are described below.
Viewpoint 2 Poplar Farm: Existing View

1.14

Figure A3a presents a photograph of the existing view during winter.

1.15

Viewpoint 2 is located on the unnamed road north of Poplar Farm, ~0.4km to
the north west of the zone. It is representative of both road users and
residential properties along the unnamed road, at close proximity to the Orange
Zone. Distant views across the landscape are interrupted by occasional
shelterbelts, tree clumps individual trees and remnant hedgerows, which form a
low horizon. The railway line routed in an east to west direction along the
southern boundary of the zone is located approximately 600m to the south of
the viewpoint. The line can be identified in this flat landscape by a linear copse
of mature trees and scrub that have grown along short sections of its route.
Vertical elements within the view include two lines of telegraph poles and wires
and a line of overhead lines and associated towers.
Viewpoint 2 Poplar Farm: Proposed View

1.16

Figures A3b and c present a photomontage view during winter.

1.17

Direct views of the proposed AIS substation at the Orange Zone may be gained
from road users of the unnamed lane and from the small number of properties
and farmsteads adjacent the lane residential properties, including Poplar Farm.
The photomontage image indicates that much of the proposed AIS substation
would be visible, with views partially filtered by intervening vegetation.

1.18

The AIS substation components would appear low lying, extending across the
view, with only the occasional taller element appearing above the horizon. The
proposed AIS would form a prominent new component within the view. It would
be viewed in the context of an open, essentially rural agricultural landscape with
few detracting features, and therefore may be perceived as an uncharacteristic
industrial feature when set within the attributes of the receiving landscape.
Viewpoint 3 Great Hale Drove: Existing View

1.19

Figure A4a presents a photograph of the existing view during winter.
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1.20

Viewpoint 3 is located on Great Hale Drove, east of White House Farm, ~0.5km
south west of the Orange Zone. It is representative of both road users and
residential properties along Great Hale Drove, at close proximity to the zone.

1.21

Distant views across the landscape are interrupted by occasional shelterbelts,
tree clumps, individual trees and remnant hedgerows which together form a low
horizon. The railway line along the southern boundary of the zone is identified
in this flat landscape by a linear copse of mature trees and scrub which have
grown along short sections of its route. Vertical elements within the view
include two lines of telegraph poles and wires and a line of overhead lines and
associated towers.
Viewpoint 3 Great Hale Drove: Proposed View

1.22

Figures A4b and c present a photomontage view during winter.

1.23

Direct views of the proposed AIS substation at the Orange Zone may be gained
from both road users and residential properties along Great Hale Drove. The
photomontage image indicates that much of the proposed AIS substation would
be visible, with views partially filtered by intervening vegetation.

1.24

The AIS substation components would appear low lying, extending across the
view, with the taller vertical elements appearing above the horizon. The
proposed AIS would form a prominent new component within the view. It would
be viewed in the context of an open, essentially rural agricultural landscape with
few detracting features, and therefore may be perceived as an uncharacteristic
industrial feature when set within the attributes of the receiving landscape.
Viewpoint 4 A17 Elm Grange: Existing View

1.25

Figure A5a presents a photograph of the existing view during winter.

1.26

Viewpoint 4 is located on the A17, at Elm Grange, East Heckington,
approximately 1km north of the Orange Zone. It is representative of both road
users along the A17 and a small number of residential properties in East
Heckington. Distant views across the flat open landscape are interrupted by
occasional shelterbelts, tree clumps, individual trees and remnant hedgerows
which form a low horizon. Vertical elements within the view include two lines of
telegraph poles and wires and a line of overhead lines and associated towers.
Views are also interrupted by large farm buildings, overhead lines and
associated towers and the Bicker Fen Wind Farm (~4.5km south), which is a
prominent land mark above the horizon, beyond the zone.
Viewpoint 4 A17 Elm Grange: Proposed View

1.27

Figures A5b and c present a photomontage view during winter.

1.28

Direct views of the proposed AIS substation at the Orange Zone may be gained
from both road users and residential properties along the A17 at East
Heckington. The photomontage image indicates that views may be gained of
the AIS substation in its entirety.

1.29

The AIS substation components would appear low lying, extending across the
view, with the taller vertical elements appearing above the horizon. The
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proposed AIS would form a prominent new component within the view. It would
be viewed in the context of an open, essentially rural agricultural landscape with
few detracting features and therefore may be perceived as an uncharacteristic
industrial feature when set within the attributes of the receiving landscape.

Potential Cumulative Effects
1.30

The Heckington Fen Wind Farm was granted planning permission in early 2013,
following public inquiry. This wind farm will be located approximately 2km to the
north of the Orange zone. The substations would therefore be located between
the Heckington Fen and Bicker Fen Wind Farms and in combination may result
in changes to the local character of the area and result in cumulative visual
effects e.g. to users of the A17 and properties along this road.

Outline mitigation proposals
1.31

The outline landscape mitigation proposals are illustrated on Figure A6. The
potential for landscape and visual mitigation is high.

1.32

Siting the substation within the geometric field pattern, and retaining, as far as
practicable, the regular pattern of drainage ditches would help to minimise
landscape character effects.

1.33

There is little vegetation in or around the zone. The provision of linear
hedgerow and woodland planting surrounding the site would create a new
feature within the landscape; however, such features would provide an effective
long-term screen. Any such planting would provide net environmental benefit
through landscape and ecological habitat creation. Any new planting should be
of a similar species composition to that found in the immediate vicinity of the
zone in order to respect the local landscape character.

1.34

Architectural detailing and choice of materials for the proposed substation
should be sensitive to and reflect the local vernacular, with the buildings
designed to appear similar to other agricultural buildings found within the local
and wider landscape.

Summary
1.35

Development at this location would not result in any adverse effects to any
designated landscapes.

1.36

Without mitigation, proposed substation at this location would have some limited
and localised adverse effects to local landscape character by the change arising
from the introduction of additional energy infrastructure to an essentially
undeveloped rural green field site. There would be some minor changes to the
existing pattern of drainage ditches within the zone.

1.37

Without mitigation development at this location would have some limited and
localised adverse visual effects to road users on Great Hale Drove and
Carterplot Drove (Car Dyke).

1.38

Without mitigation development at this location would have some limited and
localised adverse visual effects to properties and farmsteads. Views may be
gained from a small number of farmsteads surrounding the zone, including Hall
Farm, Last Farm, Poplar Farm, and a small number of individual properties,
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including White House, to the south and a small number to the north in East
Heckington including Elm Grange.
1.39

Without mitigation, development at this location would have a limited and
localised adverse effect to users of the PRoW network, with limited views from
one routed along the course of South Forty Foot Drain, 0.5km to the south east;
one short PRoW section routed between Poplar Farm and Great Hale Farm
0.3km west; and one routed between Great Hale and Great Hale Drove, 0.8km
south west.
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APPENDIX B : FLOOD RISK ASSESSMENT
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Flood Risk Overview – Orange Zone
1.

Introduction
In considering the Orange Zone as a potential location for a step-up voltage substation, this technical note provides an overview of the flood risk information
available for the Orange Zone and its implications to potential future development.

2.

Sources of Flooding
The Orange Zone is potentially at risk of flooding from a number of sources:

3.

•

Tidal flooding from the Wash estuary;

•

Fluvial flooding from the South Forty Foot Drain;

•

Flooding from failure of the extensive surface water drainage network of arterial drains in the area. These drain to the Great Hale Eau, a channel
lying immediately south of the Orange Zone (and south of the adjacent railway line). The Great Hale Eau flows east to discharge via a pumped
outfall at Great Hale Pumping Station into the South Forty Drain, 1.5 kilometres east of the Orange Zone.

Flood Zone
The Orange Zone lies in an area of predominantly low lying agricultural land, with drainage provided by a network of channels through the fenland area. The
zone falls wholly within the ‘High Probability’ Flood Zone 3 (shaded blue); land at greater than 1 in 100 annual probability of river flooding, or greater than 1
in 200 annual probability of tidal flooding (see Figure 3.1).
The proposed substation is classed as ‘essential infrastructure’ in the National Planning Policy Framework (NPPF) Technical Guidance Table 2. The NPPF
Technical Guidance Table 3 confirms ‘essential infrastructure’ is acceptable in Flood Zone 3a provided the Exception Test has been undertaken.
The Flood Zone classification ignores the presence of flood defences. It is noted that the South Forty Foot Drain ‘main river’ which serves the area (lying a
minimum of 600 metres to the south-east) does have a flood defence function, as denoted by the dashed purple line; the Environment Agency (EA) data for
the Orange Zone advises that it provides protection to a 1 in 25 (4%) annual probability standard (it is noted that this differs slightly from the standard
provided by the EA for the other zones – this is assumed to be an error in the provided data and clarification has been requested from the EA, although the
overall impact is negligible).

Figure 3.1: Flood Zone Map

Flood defences are also identified further afield, along the coastline with The Wash to the east.

4.

North Kesteven District Council SFRA
The North Kesteven District Council Strategic Flood Risk Assessment (SFRA) was released in November 2009. The eastern side of the District is
characterised by the Lower Witham Fens, an extensive area of low lying fenland bounded by the River Witham to the north-east and by the South Forty Foot
Drain to the south-east of the district. The area is protected from tidal inundation by extensive substantial primary and secondary sea defences running
along the coastline with the Wash estuary.
The SFRA confirms that the primary risk of flooding to the area is via overtopping or breach of the embanked watercourses and the report provides a
detailed analysis of the potential impacts of a breach in the raised defences running through the Lower Witham Fens Study Area, including to the South
Forty Foot Drain, to more accurately establish an assessment of residual risk for the low lying land across the Borough.

Figure 4.1: Extract from SFRA Figure 15.1 Flood Hazard Map

•

SFRA Figure 15.1 (see extract in Figure 4.1) shows the results of flood hazard mapping in the event of a breach to the South Forty Foot Drain,
based on a 1 in 100 annual probability fluvial flood event (the SFRA states “This is because there is a minimal difference between flood levels in the
Lower Witham system for return periods above 50 years”). This indicates that Orange Zone would not be impacted in a breach and is therefore
outside any flood hazard areas (the flood extents in a breach extend close to the Orange Zone, but only impact the area immediately south beyond
the railway line).

In conclusion, the SFRA indicates the Orange Zone is at low residual risk of fluvial or tidal flooding.

5.

EA Modelled Flood Level Data
The EA provided modelled flood levels from their South Forty Drain Model (Sept 2009) as detailed in Table 5.1, taken from node ‘SF13000’ for the Orange
Zone.

Table 5.1: EA Modelled Flood Level Data
Flood Event (Annual Probability)
1 in 25 (4%)
1 in 100 (1%)
1 in 100 plus allowance for climate change
1 in 1000 (0.1%)
1 in 1000 plus allowance for climate change

Flood Level (m AOD)
2.68
2.88
2.91
2.97
2.98

For comparative purposes, the LiDAR data for the Orange Zone provides indicative ground levels between 1.5m AOD and 2.0m AOD, which would imply
potential flood depths of between 1.0 and 1.5 metres. The provided information is the ‘in channel’ flood levels and therefore these provide an inherently
conservative estimate of flood risk to the zone. However, it would not be possible to refine this estimate without review and, if necessary, updates to the EA
hydraulic model.
The EA have also provided the outputs from their tidal hazard mapping of breach scenarios in the raised embankments across the area. The extract in the
vicinity of the Orange Zone is provided in Figure 5.1 overpage. This indicates that the Orange Zone would not be impacted in a breach and is outside the
flood hazard areas (consistent with the SFRA results).

The EA mapping indicates that the nearest breach scenario modelling undertaken in the area was for a breach approximately 1.5
kilometres to the south of the Orange Zone and result in an area of inundation local to the South Forty Foot Drain embankment, 500 metres to the south of
the zone.

Figure 5.1: Extract from EA Tidal Breach Hazard Mapping

No information has been provided in relation to how the provided EA hazard mapping corresponds with the mapping undertaken in the SFRA (discussed in
Section 4). The SFRA hazard mapping indicates more extensive impacts of breach modelling, suggesting that a greater number of breaches in the South
Forty Foot Drain embankment were modelled.

6.

Implications to Development
Mitigation measures should be incorporated into the future development to ensure the development is safe and the risks from flooding are minimised.

6.1.

Building Design
It is recommended that the residual risk of flooding is addressed through appropriate design.
Operationally critical areas and water susceptible apparatus should be set above the critical (1 in 100 annual probability plus allowance for climate change)
flood level of 2.91m AOD, with an additional freeboard allowance of up to 600mm to protect against extreme events. This would result in the most
operationally critical elements of the development set at a level of 3.51m AOD (this would result in a freeboard of 530mm above the extreme 1 in 1000
annual probability plus climate change event).
Based on the indicative ground levels, this implies an elevation above surrounding ground level of between 1.5 and 2.0 metres. This approach is highly
conservative as it is based on the in-channel South Forty Foot Drain modelled flood level. The flood level over the floodplain at the Orange Zone could be
generated through site specific analysis of the EA hydraulic model and, potentially, further breach modelling in the immediate vicinity.
The analysis in the SFRA indicates that the residual risk of flooding to the Orange Zone is low and it lies outside the potential breach area (based on the
modelling undertaken for the SFRA). As such, the elements of the development less vulnerable to flooding – i.e. vehicle parking, general facilities – could
be set at an elevation of 300mm above surrounding ground level (to address residual risk and to provide a freeboard in an extreme surface water flooding
event).

6.2.

Surface Water Drainage
Any new development would increase the extent of impermeable surfacing over the area, potentially causing an increase in surface water runoff as a result.
A SuDS surface water drainage system would be designed for the development, to manage rainfall run-off at source and provide attenuation for any off-site
discharge, which could ensure no increase (and potentially a reduction) in surface water runoff generated by the site.

6.3.

Safe Access
It is necessary to consider safe access to/from the site in a flood event to the area and provide appropriate arrangements for the workforce on site.
In a breach scenario, assessment of the LiDAR information for the area indicates that safe access to and from the Orange Zone is achievable along a route
west from the zone, via Great Hale Drove and Carterplot Road onto the A17. The data shows this route generally rises in level from 3.0m AOD (on the
western boundary of the Orange Zone) to 5.0m AOD AO on Carterplot Road.
It is recommended that the safe access route and associated management procedures in the event of a flood are formalised in a Flood Risk Management
Plan prepared for the site.

7.

NPPF Exception Test
As the Orange Zone falls within Flood Zone 3a, it will be necessary to demonstrate that the development passes the Exception Test, the requirements of
which are stated as follows in paragraph 102 of the NPPF Test:
“…For the Exception Test to be passed:
•

it must be demonstrated that the development provides wider sustainability benefits to the community that outweigh flood risk, informed
by a Strategic Flood Risk Assessment where one has been prepared; and

•

a site-specific flood risk assessment must demonstrate that the development will be safe for its lifetime taking account of the vulnerability
of its users, without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.”

For the first part of the test, the wider sustainability benefits of the development can be summarised as its role to facilitate the connection of the TKOWF to
the National Grid network, in terms of its contribution to renewable energy and reduction in carbon dioxide emissions. The Orange Zone would potentially
be considered the least favourable (compared to the potential alternative locations) in terms of the extent of required cabling infrastructure, since it is the
most remote to the existing National Grid substation.
The second element would be addressed through the mitigation measures discussed in Section 6.0.

8.

Conclusions
The available flood risk data confirms that Orange Zone lies within Flood Zone 3a ‘high probability’. However, this definition ignores the presence of
defences. Modelling of the flood hazard in breach scenarios (both within the SFRA and by the EA) indicate that the area is at low residual risk from tidal and
fluvial flooding.
As ‘essential infrastructure’ development, the potential substation would be acceptable within Flood Zone 3a provided the appropriate mitigation measures
were incorporated. This would consist of the setting of critical areas/apparatus above the reference flood level, incorporation of sustainable drainage
measures and the provision of safe access arrangements.
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ONSHORE SUBSTATION ZONE REPORT – PURPLE ZONE
1.

Introduction

1.1.

Background
Triton Knoll Offshore Wind Farm (TKOWF) is a Crown Estate Round 2 project being developed by RWE npower renewables (RWE NRL). The TKOWF site
is located approximately 33 km off the coast of Lincolnshire and the planned capacity of the wind farm, if consented, is up to 1,200 MW.
An application was submitted to the Planning Inspectorate1 for the Triton Knoll Offshore Wind Farm (TKOWF) on 31st January 2012. This application
comprised the offshore wind farm array including offshore wind turbines, offshore substations and inter-array cables. The offshore and onshore electrical
system required to transport the generated power to shore was not included in this application and will be subject to separate planning applications.
National Grid has offered RWE NRL a Connection Point (CP) to the grid at their Bicker Fen substation located 13km south west of Boston. The TKOWF
would be connected to the national grid via a series of offshore and onshore cables and associated infrastructure, including a step-up substation to be
located in the Bicker Fen area of Lincolnshire.
In order to connect the TKOWF to the national grid a step-up substation is required to house transformers to change the voltage up to 400kV. This voltage is
then compatible with the national grid high voltage network allowing electricity generated by the TKOWF to satisfy demand anywhere in the UK via the
network.

1.2.

Purpose of Report
Through an assessment of alternatives four potential step up substation locations within close proximity to the connection point at Bicker Fen have been
selected; the four sites are shown in Figure 1.1. This report sets out the details of one of the potential substation locations named the ‘Purple Zone’,
including describing the site attributes, environmental characteristics and access to the site, with the purpose of informing interested parties and facilitating
their input in the selection process of the preferred step up substation location. This report has been prepared using desk based data from a number of
information sources, as follows:
•
•
•
•
•
•
•

1

Digital environmental constraint data from MAGIC, English Heritage and Natural England
Digital mapping data from Ordnance Survey
Flooding data from the Environment Agency
Publicly available data from Boston Borough Council
PBA Assessment of Alternatives Report
Atkins Flood Risk Assessment Technical Note
EDP Remote Habitat Mapping Report

Planning Inspectorate (PINS) formally the Infrastructure Planning Commission (IPC) are responsible for operating the planning process for nationally significant infrastructure projects
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The report includes an initial landscape and visual appraisal with consideration of likely key views for the zone and photomontages of the substation, using a
3D model based on the technical information currently available to the project team. The appraisal is included as Appendix A. A Flood Risk Assessment
(FRA) is also included in the report as Appendix B.

1.3.

Development Description
The Triton Knoll offshore wind farm will export its electricity via an Alternate Current (AC) electrical system. This system will comprise of buried offshore
cables, underground onshore cables, an electrical substation in the Bicker Fen area, and an intermediate compound located in East Lindsey. The following
section describes the electrical substation.
For the required peak capacity of 1200MW for TKOWF an area of up to 20ha, comprising of up to three adjacent compounds, would be required. Access
tracks to the substation compound(s) be provided.
Electricity transmission from the offshore wind farm to the substation will be via underground cables. The cables will be buried in up to 8 trenches or drilled
under obstacles. Agricultural operations can resume over the cables following reinstatement.
The Triton Knoll substation and the National Grid substation located at Bicker Fen will be connected by up to six 400kV underground cables.
Electrical equipment at the Triton Knoll substation is required to manage the flow of electrical current before connecting to the national grid and to transform
the voltage from the cables coming from the wind farm to the national grid transmission voltage of 400kV. The substation site will contain elements such as
switchgear, busbars, transformers, capacitors, reactors, filters, cooling equipment, control and welfare buildings, lightning protection towers and road access
around the site.
Indicatively, the majority of equipment on the site will be not more than 12m in height, although due to potential flood risk in the area of Bicker Fen,
equipment may need to be raised. There are two types of electrical switchgear that may be used in the final substation design: air-insulated or gasinsulated. If gas-insulated switchgear (GIS) is used, the switchgear would be enclosed in a building (indicatively 12 to 15m in height) occupying an area less
than 10% of each compound’s footprint. Only the lightning towers to protect the electrical equipment from lightning strikes may be higher, with an indicative
height of approximately 18 to 25m.
The heaviest and largest pieces of equipment are the transformers that are required to step up the wind farm voltage to the National Grid 400kV system
voltage. These are significant items of equipment typically weighing around 300 tonnes or more. These are usually transported to site stripped down and
empty of oil, to bring size and weight to a minimum. Indicatively, up to two transformers would reside in each of the three substation compounds.
The final layout and design of the substation have not been decided yet. The layout used for the photomontages and noise assessment is representative of
the substation and although indicative, it is sufficient for zone comparison purposes.
The zones proposed for consultation have different shapes and areas depending on local constraints, existing field boundaries and drains but all have the
space to accommodate the 20ha required for the electrical equipment, plus some landscaping. Some area within a zone may not be used. The exact design,
layout and orientation of the substation within the zone will be determined through further design and environmental studies during the development
process, once a zone has been selected. The final zone boundary will also take account of landscaping, drainage system, construction compound and
environmental mitigation. As a result of this process, the zone boundaries may be slightly amended after this consultation.
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Figure 1.1 Proposed Onshore Substation Zones for consultation
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2.

Purple zone – description and location
The Purple Zone is situated 2km north east from the CP at Bicker Fen and comprises of flat arable agricultural land crossed by farm tracks and minor
drainage ditches. To the east the zone is bounded by the road Park Lane the remainder of the site is bound by drainage ditches and a 132kV overhead
cable to the south of the zone.
The zone is flat grade 1/2 arable agricultural land comprised of 14 fields approximately between 2 and 10ha in size with limited boundaries in place
comprising of some fencing and drainage ditches bounding fields with a pockets of trees and shrubs located along some boundaries. There are no
registered environmental designations within the zone or within 6km from the zone.
The surrounding land consists of flat arable agricultural land with a few isolated buildings associated with farming practices in the area. Figure 2.1 shows the
Purple Zone and surrounding area in the context of Ordnance Survey 1:10,000 mapping and aerial photography and Figure 2.2 shows the proximity of
dwellings to the zone.
A list of descriptors about the Purple Zone is outlined in Table 2.1 below providing key information for the site.

Table 2.1: Purple Zone Descriptors
National Grid Reference
Location
District

522340, 340040
0.9km west of Swineshead in East Low Grounds
Boston Borough

Parish
Distance to CP
N-S dimensions

Bicker Fen Parish Council
2km
1.6km

E-W dimensions
Shape
Area (ha)

0.9km
Irregular polygon
92

Topography and Gradient
Elevation

Flat
2-3mAOD
360m

What is the shortest distance between the zone
and the nearest dwelling?
How many dwellings are within 200m of the
How many dwellings are within 500m of the

0
9

Zone land use

Arable fields bound by drainage ditches
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Adjacent land use

Arable fields

Screening

Number of small pockets of trees and linear vegetation
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Figure 2.1 Purple Zone Location Map
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Figure 2.2 Amenity, Rights of Way and Economy Map
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3.

Zone Characteristics

3.1.

Access
Figure 3.1 shows three (A, B and C) potential access routes from the closest A road; in this case the A17. Table 3.1, 3.2 and 3.3 outlines the information on
all three routes.

Table 3.1a: Route A Access

nearest ‘A’ class road to the zone

Route A (Figure 3.1): From the A17 the route turns onto Park Lane. The route then continues southwest
along Park Lane for approximately 0.8km before entering the purple zone. The route is 0.4km in length from
the nearest A road.

Villages on route

No

Construction traffic from the

Dwellings on route

No
2

Sensitive Receptors on route

No

Alternative Routes

Yes – B and C

Table 3.1b: Route B Access

Construction traffic from the nearest ‘A’ class
road to the zone

Route B (Figure 3.1): From the A17 the route turns onto Stumps Cross Lane. The route then
continues northwest along Stumps Cross Lane for approximately 0.5km until its junction with
Mill Hill Lane. The route then continues west along Mill Lane for approximately 0.5km before
entering the purple zone. The route is 1km in length from the nearest A road.

2

Villages on route

No

Dwellings on route

Yes - 1

Sensitive Receptors: In terms of Air Quality (hospitals/clinics, retirement homes, hi-tech industries, painting and furnishing and food processing, schools, food retailers, greenhouses and nurseries,
horticultural land, and offices) taken from IAQM (January 2012) on the Assessment of the Impacts of Construction on Air Quality and the determination of their Significance. In terms of Noise
(internationally or nationally designated nature conservation sites, schools, hospitals, quiet recreation areas, and places of worship) taken from IOA and IEMA (April 2002) on Guidance and
Guidelines for Noise Impact assessment

RWE npower renewables | Page 9

Sensitive Receptors on route

No

Table 3.1c: Route C Access
Construction traffic from the nearest ‘A’ class
road to the zone

Route C (Figure 3.1): From the A17 the route turns left into Steyning Lane. The route then
continues along Steyning Lane for approximately 0.2km until its junction with Parl Lane. The
route then continues southwest along Park Lane for approximately 0.8km before entering the
purple zone. The route is 1.1km in length from the nearest A road.

Villages on route

No

Dwellings on route

Yes - 1

Sensitive Receptors on route

No
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Figure 3.1 Potential Access Routes
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3.2.

Landscape and Visual
A detailed landscape and visual appraisal of the zone, including images showing current and proposed views from key viewpoints, is provided as Appendix
A. A summary is provided in Table 3.4 below.
The local landscape is low lying and flat and dominated by arable agriculture. An extensive network of drainage channels cross the farmland and define
field boundaries. Views across the landscape are generally open and expansive, tree cover is sparse and confined to mature tree shelterbelts around
properties and settlements and planting along the A17 to the east of the zone. Visible built features include overhead electricity transmission lines
converging at Bicker Fen substation, the Bicker Fen Wind Farm and numerous lines of telegraph poles and wires. The village of Swineshead is located
~1km to the east and a small number of Public Rights of Way (PRoW) are located within 1km of the zone.

Table 3.4: Landscape and Visual
If the zone was to be developed could
it significantly alter a characteristic
element of a non-designated
landscape?
What would be the effects of the
development on designated
landscapes?

Yes – but the effect could be mitigated

Development at this location would not result in any adverse effects to any designated
landscapes

What would be the effects of the
development on the landscape
character?

Without mitigation, the proposed substation at this location would have some limited and
localised adverse effects to local landscape character due to the introduction of additional
energy infrastructure to an undeveloped rural green field site. There would be some minor
changes to the existing pattern of drainage ditches within the zone

What are the visual effects on
properties and settlements?

Without mitigation, development at this location would have some limited and localised
adverse visual effects to a small number of properties to the north east, south and south west
of the zone. This includes: Barbridge Farm, Brand End Farm, Chestnut Farm and
Lowgrounds Farm and properties at Bicker Gauntlet and Gauntlet Bridge. Additionally views
may be gained from Swineshead, including North End, though the aspect of many properties
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combined with intervening garden vegetation, and vegetation alongside the A17 road would
limit the views of the zone.

What are the visual effects on public
rights of way?

What mitigation could be appropriate
to effectively screen the zone, once
developed, from views looking
towards it and what would be the
result?

Without mitigation, development at this location would have a limited and localised adverse
effect to users of the local PRoW network, with limited distant filtered views from the several
short sections of PRoW located on the western periphery of Swineshead.
The intermittent tree, shrub, hedgerow and woodlands that are scattered throughout the flat
landscape will help to limit the wider effects of the Purple Zone, particularly from the
residential fringes of Swineshead to the east,.
Additional mitigation measures could include small stands of tree planting along roads or
ditch-lines where trees are already a local feature, but may have been under managed.
Additional tree planting, using native species, could soften the impact of development in the
landscape.

RWE npower renewables | Page 13

3.3.

Noise and Vibration
A review of the potential noise constraints relating to the substation zones is set out below. The findings of the review are based on research using online
mapping and indicative noise modelling for substation plant.
Unless otherwise stated the assumed criterion for significant noise impact from the operational substation is an exceedence of 35dB(A) at the receptor
façade. The normal method for assessing industrial noise sources is BS4142 (British Standard 4142: Rating Industrial Noise Affecting Mixed Residential
and Industrial Areas). However, this methodology does not give reliable results when industrial equipment emits ‘very low’ noise levels and the existing
noise environment is very quiet. If industrial equipment generates more than 35 dB(A) at a sensitive receptor this is considered to be above ‘very low’ noise
levels.
Therefore, when the existing noise environment is very quiet the noise limit at the receptors is set at 35 dB(A) to ensure that the industrial equipment
generates ‘very low’ noise levels. This limit is in compliance with the World Health Organisation guidelines to ensure that sleep is not disturbed, even when
residents sleep with their windows open. During the daytime, due to higher background levels (from traffic etc) and the fact that the general population is not
trying to sleep, it would most likely be possible to set a higher noise limit. However, as the equipment operates continuously and generates similar noise
levels in the day and night, setting a higher daytime limit would be irrelevant. Therefore the night time 35dB(A) criteria would be suitable for providing
sufficient protection to residents during the day.
The location of the 35dB(A) contour has been considered for the following scenarios:
-

No mitigation on the equipment: 35 dB(A) contour located approximately 1800m from the substation;

-

10dB(A) of mitigation on the equipment: 35 dB(A) contour located approximately 470 - 550m from the substation (This is referred to as Level 1
mitigation, and would typically comprise noise shields around reactors and enclosures around most tanks)

-

15dB(A) of mitigation on the equipment: 35 dB(A) contour located approximately 250 - 370m from the substation (This is referred to as Level 2
mitigation, and would typically comprise of silencers on some fans in addition to Level 1 mitigation)

-

For a greater noise level reduction at residences closer than 250 - 370 m, Level 3 mitigation could include further works such as more silencers and
enclosures providing larger sound reductions.

Table 3.3 outlines relevant information associated with noise and vibration impact.

Table 3.3: Noise and Vibration

What would be considered an acceptable plant
noise limit at local residences?

Existing noise levels would be considered low at a distance of approximately 280 m from the
A17. A limit of 35 dB(A), including penalties for plant tonality, would be considered an
acceptable noise limit at residences at least this far from the A17.
Existing noise levels are elevated at residences nearer than 280 m to the A17 and therefore a
plant limit, including penalties for plant tonality, equal to the lowest background noise would
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be considered appropriate.

If the zone was developed could its operation
affect residences?

The nearest residence is on Tilebarn Lane, 360 m to the west of the zone boundary. At this
distance, noise limits could be met with Level 2 mitigation, which would be installed during
plant construction. The nearest residence to the preferred landscape layout is on Steyning
Lane, 450 m to the east of the site boundary. At this distance, noise limits could be met with
Level 2 mitigation.

Are there any other industrial noise sources that
are currently affecting residences?

Site surveys in this area have not identified other industrial noise sources that would affect
residences.
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3.4.

Hydrology and Flood Risk

Table 3.4 outlines relevant information associated with hydrology and flood risk. Further information can be found within the Flood Risk Assessment note
within Appendix B.

Table 3.4: Hydrology and Flood Risk
If the zone was to be developed would it necessitate the diversion of any
watercourses or major drainage ditches?

No

If the zone was to be developed would it necessitate the diversion of any minor
drainage ditches?

Yes

Is the zone located in an area of low probability for flooding (EA Flood Zone 1)?

Yes – 60%

Is the zone located in an area of medium probability for flooding (EA Flood Zone
2)?

Yes – 10%

Is the zone located in an area of high probability for flooding (EA Flood Zone 3)?

Yes – 30%

What mitigation can be applied to minimise the risk of flooding at the
development?

Effective mitigation can be used to raise critical
equipment within the substation to reduce flood risk
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3.5.

Historic Environment

Table 3.5 outlines relevant information associated with the historic environment.

Table 3.5: Historic Environment
If the zone was to be developed would it result in a direct effect on
any Scheduled Ancient Monument (SAM) or have an effect on its

Not present within the zone. The nearest Scheduled Ancient Monument is
1km east of the zone – Butter Cross Memorial

setting?
If the zone was to be developed would it result in a direct effect on

Not present within the zone. The nearest Listed Building 450m south of

any listed building or have an effect on its setting?

the zone – Fore Lane Farmhouse and Stable, Grade II

If the zone was to be developed would it result in a direct effect on
any Conservation Area or have an effect on its setting?

No not present within the zone

If the zone was to be developed would it result in a direct effect on
any other feature or site designated at the national level, e.g
registered park and garden or have an effect on its setting?

The nearest feature is a registered park and garden 11km north east of
the zone – Boston Cemetery

Is the zone located within an archaeological priority area or similar
designation?

Yes

If the zone was to be developed what is the likelihood that it could
result in a significant direct effect to any non-designated buried
archaeological remains?

Unknown, but confirmatory study required
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3.6.

Ecology and Nature Conservation

Table 3.6 outlines relevant information associated with ecology and nature conservation.

Table 3.6: Ecology and Nature Conservation
If the zone was to be developed is it likely to result in a direct effect
on any statutory (international or national) designated site of nature
conservation importance?
If the zone was to be developed could it result in any potential indirect
effects on any statutory (international or national) designated site of nature
conservation importance?

No as there are no designations within 6km of the zone.

Unlikely as there are no designations within 6km of the zone.
Breeding and wintering bird surveys are being undertaken to
assess whether any species associated with designated sites
e.g. Wash (SPA) Special Protection Area could be indirectly
affected by the development

If the zone was to be developed would it result in a direct effect on any nonstatutory (local) designated site of nature conservation importance?

No as there are no designations within 6km of the zone

If the zone was to be developed could it result in any potential indirect

Unlikely as there are no designations within 6km of the zone

effects on any non statutory (local) designated site of nature conservation
importance?

Have any habitat or protected species surveys been undertaken of the zone
and its environs?

Yes a Phase 1 habitat survey and protected species surveys
have been undertaken on the zone. These included surveys
looking for badgers, bats, great crested newts (GCNs), birds,
water voles, otters, reptiles and amphibians.
No breeding populations of GCNs were found and no Schedule
1 (of the Wildlife and Conservation Act) protected bird species
have been observed.

What UK Biodiversity Action Plan habitats are present?

Arable Field Margins

If the zone was to be developed could it result in a potential effect on any

There would be no direct impact on ancient woodland as there
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protected or otherwise notable species of fauna / flora?

are none within 6km of the zone.
There may be some habitat loss as a result of the development,
primarily arable fields.
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3.7.

Geology, Ground and Soil Conditions

None of the zones are located within a Groundwater Source Protection Zone.
Table 3.7 outlines relevant information associated with geology and ground conditions.

Table 3.9: Geology, Ground and Soil Conditions
Is the geology of this zone and the area for the entering/exiting cable route
designated or particularly high in value?

No

Is there are reason to believe there may be contaminated soils present?

No
Yes – 53% of the zone is Grade 1 and 47% of the Zone
is Grade 2

Is it likely that the zone comprises of the “best and most versatile”
agricultural land in MAFF ALC grade 1, 2 and 3a?

The ALC classification gives an indication of the physical
quality of the land, with Grade 1 being excellent and
Grade 5 very poor. The best and most versatile

agricultural land falls within Grades 1 to 3a.
Is the zone located on, or in close proximity to, a known landfill site?

No – the closest known landfill is 3km from the zone
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3.8.

Tourism and Recreation
Table 3.10 outlines relevant information associated with community, recreation and tourism. Figure 2.2 shows the proximity of public rights of way.

Table 3.10: Tourism and Recreation
Are there nearby public recreational facilities, pathways or bridleways which may
be impacted temporarily during the construction phase of the substation and/or
entering/exiting cable route?

Yes - there is a public right of way that runs through the
southern part of the zone that would be impacted on.

Are there nearby public recreational facilities, pathways or bridleways which may
be permanently impacted by the presence of this development?

No

If the zone was to be developed would it necessitate the diversion of a public
right of way (BOAT, byway, bridleway, footpath)?

Yes

If the zone was to be developed would it necessitate the diversion of an
agricultural track?

Yes – the agricultural track off Park Lane is within the
zone

If the zone were to be developed would it result in the loss on any open access

No

land?
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4.

Purple Zone Appraisal Summary
The Purple Zone is a 98ha area situated 2km north east from the connection point at Bicker Fen and comprises of flat arable agricultural land crossed by
farm tracks and minor drainage ditches. To the east the zone is bounded by the road Park Lane the remainder of the site is bound by drainage ditches and a
132kV overhead cable to the south of the zone. The zone is flat grade 1 or 2 arable agricultural land comprised of 14 fields approximately between 2 and
10ha in size with limited boundaries in place comprising of some fencing and drainage ditches bounding fields with pockets of trees and shrubs located
along some boundaries. The whole site is situated with Flood Zone 3 therefore the risk of flooding would need to be mitigated within the design of scheme
and a surface water management strategy defined.
Views of the zone from Swineshead to the east, Bicker and Donington to the south are likely to be limited, at least partially by the vegetation lining the
settlement fringes as well as the intervening busy A17 road corridor. Although vegetation on the settlement fringes as well as within the gardens of the
properties will limit views, exposed views will be possible. There are no registered environmental or historic designations within the zone; the closest
environmental designation is over 6km away and the closest historic designation is 1km away. The nearest residence is on Millhill Lane 360 m to the east of
the optimum position for the substation within the zone boundary. At this distance, noise limits could be met with appropriate design and if necessary
mitigation which would be installed during plant construction. There are three different access route options to the zone for construction and operational
purposes; all are from the A17 and are 0.4km, 1km, 1.1km in length. A public right of way within the zone will be impacted on.
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APPENDIX A : LANDSCAPE AND VISUAL ASSESSMENT

Triton Knoll Offshore Wind Farm, Onshore electrical
Infrastructure.
Bicker Fen AIS Substation - Assessment of Alternatives
Purple Zone Preliminary Landscape and Visual
Appraisal
Landscape Context
Designated/protected elements
1.1

The zone extents are not covered by any local or national landscape
designations and there are none in close proximity.
Published character studies

1.2

The landscape character context has been established using information
published at national and county levels, supported by field observations.
Information from the following sources has been reviewed and rationalised:
•
•

Natural England – National Landscape Character Areas (NCA),
undated
Landscape Character Assessment of Boston Borough - ECUS for
Boston Borough Council (July 2009).

Local landscape character
1.3

The Landscape Character Assessment of Boston Borough provides part of the
evidence base that will be used by Boston Borough Council to inform the
preparation of the new Local Development Framework.

1.4

A total of four landscape character types have been identified within Boston
Borough and these have been split further into nine landscape character areas.

1.5

The zone is located within B1: Bicker to Wyberton Settled Fen character area.
The key characteristics of relevance are identified as follows:
•

A largely flat landform slightly elevated above the adjacent drained
fenland

•

Open views with big skies

•

Views to landmark water towers, and church towers and spires set
amongst mature trees in historic villages. Other visible landmarks
include the windfarm at Bicker

•

An intact working rural lands

•

Settlement pattern of widely spread villages, often medieval in origin,
with farmsteads and dwellings scattered in between

•

Scattered agricultural buildings

•

A relatively large scale organic network of winding roads is infilled by a
geometric field pattern of predominantly arable fields

•

Generally tree cover is sparse with occasional hedgerows and
hedgerow trees and infrequent blocks of mixed woodland.

RSK/M/P660347/03/06/Purple Zone LVIA REV00

1.6

The Bicker to Wyberton Settled Fen character area character area has been
assessed within the Landscape Character Assessment of Boston Borough to
have a landscape character sensitivity of moderate:
•
•

•
•
•

•

•

This is a fairly distinctive and intact working landscape with some
detractors
The open and flat landscape with shelterbelts and settlements provides
a low level of visual enclosure over much of the area
These are unlikely to help to screen future changes to the landscape to
the moderate number of sensitive viewers in the area
There is a higher than average potential for reducing landscape and
visual impacts in this area
Any development should be designed to fit the existing pattern, scale
and component elements of this agricultural landscape to fit with its
evolving character
Location of future developments should also take advantage of the few
existing screening elements and not further visually clutter the
landscape
Location of future developments should be concentrated around
existing settlements or developments near to the main roads to prevent
any further loss of the rural landscape. At the same time developments
should be designed to avoid the reduction of the openness of views by
merging developments or the planting of large screening belts.

Local landscape and visual character
1.7

The Purple Zone comprises small to medium sized, open flat arable fields lined
by drainage ditches, and with a network of narrow drains and farm tracks
creating a geometric pattern across the zone. The zone is flat and low lying, at
approximately 3m AOD.

1.8

A line of overhead lines and associated towers are routed in an east to west
direction along the southernmost boundary of the zone.

1.9

The surrounding local landscape is low lying and flat and dominated by arable
agriculture. An extensive network of straight drainage channels cross the arable
landscape and define field boundaries, forming a geometric pattern.

1.10

Views across this landscape are generally open and expansive. Trees cover is
sparse and confined to mature tree shelterbelts around settlements, farmsteads
and dwellings and planting along the A17 road.

1.11

Built features visible within the landscape include: overhead electricity
transmission lines converging at Bicker Fen substation; Bicker Fen Wind Farm
(13 turbines, 100m to blade tip) a prominent landmark ~2.5km southwest of the
zone; numerous lines of telegraph poles and wires are also routed across the
local landscape.

1.12

The road pattern is surrounding the zone is organic in form, with winding minor
roads and tracks to the east and south. To the north and west the road pattern
is heavily influenced by the drainage pattern within the area, largely consisting
of narrow, straight roads routed in an east to west direction. The A17 runs in a
broadly north to south direction 0.2km to the east of the zone. The main roads
in the surrounding area (the A17 and A52) are lined by built development or
hedgerows, therefore reducing visibility to the surrounding landscape from the
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highways. Views will be available from the road sections where the hedgerow
thins or has been removed all together. Views will also be available from the
unenclosed minor roads surrounding the zone. This includes Tilebarn Lane,
Park Lane, Millhill Lane and Fore Lane (refer to viewpoint 8).
1.13

The settlement pattern consists of widely spread villages with farmsteads and
dwellings scattered in between. Within 1km of the zone boundaries settlement
is limited to scattered farmsteads to the north and west including Barbridge
Farm, Brand End Farm, Chestnut Farm (refer to viewpoint 6) and Lowgrounds
Farm. Bicker Gauntlet is a linear village development located to the south of the
zone. The village of Swineshead is located ~1km to the east (refer to viewpoint
7).

1.14

There are a small number of PRoW within 1km of the zone: a short section
routed in a south west direction from Mill Lane, that runs through the southern
end of the zone. Several short sections are located on the western periphery of
Swineshead ~0.5km east of the zone and a small number of short sections
within 0.5km south of the zone surrounding Bicker.
Representative viewpoints

1.15

An indicative illustration of the substation is included as Figure A1. A viewpoint
plan for the Bicker Fen substation options is included as Figure A2 and the
preferred layout of the substation within the zone is shown in the landscape
mitigation plans included as Figure A6. The substation layout and preferred
location within the zone has been used to generate the photomontages
illustrated in Figures A3a to A5c and which are described below.
Viewpoint 6 Chestnut Farm: Existing View

1.16

Figure A3a presents a photograph of the existing view during winter.

1.17

Viewpoint 6 is located on Tilebarn Lane, ~ 0.3km north west of the Purple Zone.
It is representative of both road users along Tilebarn Lane, and isolated
residential properties including Chestnut Farm, at close proximity to the zone.
Distant expansive views may be gained across the flat, open arable landscape.
The viewpoint is backdropped by the linear settlements of Swineshead, Tarry
Hill and North End and vegetation associated with the A17 road.
Viewpoint 6 Chestnut Farm: Proposed View

1.18

Figures A3b and c present a photomontage view during winter.

1.19

Direct to oblique, unobstructed views of the entire proposed AIS substation at
the Purple Zone may be gained from both road users and residential properties
along Tilebarn Lane, including Chestnut Farm.

1.20

The AIS substation components would form a prominent component within the
view, in full view of nearby receptors. The proposed AIS substation would be
viewed in the context of an open, essentially rural agricultural landscape with
few detracting features and therefore may be perceived as prominent and
uncharacteristic industrial feature when set within the attributes of the receiving
landscape.
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Viewpoint 7 Station Road and Boston Road Junction, Swineshead: Existing
View
1.21

Figure A4a presents a photograph of the existing view during winter.

1.22

Viewpoint 7 is located at the junction of Station Road and Boston Road in
Swineshead, ~0.8km north east of the Purple Zone. It is representative of both
road users and residential properties along Station Road and Boston Road.
Open views towards the zone across the flat open, arable landscape are
interrupted by the presence of vegetation along the A17 road and around
farmsteads and properties.

1.23

Bicker Fen Wind Farm is located 3.9km south west of the viewpoint and forms a
prominent landmark element on the horizon together with electricity
transmission towers.
Viewpoint 7 Station Road and Boston Road Junction, Swineshead: Proposed
View

1.24

Figures A4b and c present a photomontage view during winter.

1.25

Direct to oblique views of the proposed AIS substation at the Purple Zone may
be gained from both road users and residential properties along Station Road
and Boston Road. The photomontage image indicates that filtered, partial views
may be gained of the AIS substation, with the intervening trees located along
the A17 filtering the view.

1.26

The AIS substation would form a moderately sized component within the view,
appearing low lying, and visible along the horizon above and between the
vegetation that forms the near horizon, which would act to soften the overall
mass and appearance of the substation.

1.27

The proposed AIS substation would be viewed in the context of an open,
essentially rural agricultural landscape and may be perceived as being
uncharacteristic when within the attributes of the local landscape being
somewhat disassociated from the existing energy infrastructure within the wider
landscape.
Viewpoint 8 Gauntlet House, Fore Lane: Existing View

1.28

Figure A5a presents a photograph of the existing view during winter.

1.29

Viewpoint 8 is located on Fore Lane ~0.5km south of the Purple Zone. It is
representative of both road users and residential properties along Fore Lane,
including Gauntlet House. Distant expansive views may be gained across the
flat, open arable landscape interrupted by the presence of telegraph poles and
wires, and a line of overhead lines and associated towers. The linear
settlements of Swineshead, Tarry Hill and North End are visible along the
horizon line, approximately 2.2km to the north east at the closest point.
Viewpoint 8 Gauntlet House. Fore Lane: Proposed View

1.30

Figures A5b and c present a photomontage view during winter.
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1.31

Direct to oblique, unobstructed views of the entire proposed AIS substation may
be gained from both road users and residential properties along Fore Lane,
including Gauntlet House.

1.32

The AIS substation components would form a prominent component within the
view, in full view of nearby receptors. The substation would be viewed in the
context of an open, essentially rural agricultural landscape with few detracting
features and therefore may be perceived as prominent and uncharacteristic
industrial feature when set within the attributes of the receiving landscape.

Outline mitigation proposals
1.33

The outline landscape mitigation proposals are illustrated on Figure A6. The
potential for landscape and visual mitigation is considered to be moderate to
high.

1.34

Siting the substation within the geometric field pattern, and retaining, as far as
practicable the regular pattern of drainage ditches would help to minimise
landscape character effects.

1.35

There is little vegetation in or around the zone. The provision of linear
hedgerow and woodland planting surrounding the site would create a new
feature within the landscape; however, such features would provide an effective
long-term screen. Any such planting would provide net environmental benefit
through landscape and ecological habitat creation. Any new planting should be
of a similar species composition to that found in the immediate vicinity of the
zone in order to respect the local landscape character.

1.36

Architectural detailing and choice of materials for the proposed substation
should be sensitive to and reflect the local vernacular, with the buildings
designed to appear similar to other agricultural buildings found within the local
and wider landscape.

1.37

Indeed, such measures should assist with complying with the recommendations
within the Boston Borough Landscape Character Assessment, which states that
the design and location of any new development should take into account the
homogenous nature, geometric pattern, scale and rural characteristics of the
area.

Summary
1.38

Development at this location would not result in any adverse effects to any
designated landscapes.

1.39

Without mitigation, proposed substation at this location would have some limited
and localised adverse effects to local landscape character by the change arising
from the introduction of additional energy infrastructure to an undeveloped rural
greenfield site. There would be some minor changes to the existing pattern of
drainage ditches within the zone.

1.40

Without mitigation, development at this location would have some limited and
localised adverse visual effects to road users on the A17 and also Tilebarn
Lane, Park Lane, Millhill Lane and Fore Lane.
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1.41

Without mitigation, development at this location would have some limited and
localised adverse visual effects to a small number of properties to the north east
south and west south of the zone. This includes: Barbridge Farm, Brand End
Farm, Chestnut Farm and Lowgrounds Farm and properties at Bicker Gauntlet
and Gauntlet Bridge. Additionally views may be gained from Swineshead,
including North End, though the aspect of many properties combined with
intervening garden vegetation, and vegetation alongside the A17 road would
limit the views of the zone.

1.42

Without mitigation, development at this location would have a limited and
localised adverse effect to users of the local PRoW network, with limited distant
filtered views from the several short sections of PRoW located on the western
periphery of Swineshead.

RSK/M/P660347/03/06/Purple Zone LVIA REV00

Existing view from VP06

File Reference: P660347/03 Illustrator Files/Purple_Zone_VP06_Ex-WF.ai Rev:00

110

120

130

140

150

160

170

180(South)

Visible
Not Visible
Wireframe View from VP06 (Preliminary Draft Visualisation based on current available data and information)
Viewpoint Title : Chestnut Farm Barns

Distance to Zone Boundary : 0.3km

NGR : 521721, 341005

Date of Photograph : 9th January 2013

Direction of View : 143°

Time of Photograph : 10:30

Included Angle of View : 75°

Camera Height above ground : 1.6m

Elevation : 4m

Correct Viewing Distance : 30cm

Figure A3a
Purple Zone Viewpoint 6:
Existing & Wireframe View

Triton Knoll Offshore Wind Farm
© Crown copyright

Existing view from VP06

110

120

130

140

150

160

170

180(South)

File Reference: P660347/03 Illustrator Files/Purple_Zone_VP06_Ex-PM.ai Rev:00

Extent of Proposed Development

Photomontage View from VP06 (Preliminary Draft Visualisation based on current available data and information)
Viewpoint Title : Chestnut Farm Barns

Distance to Zone Boundary : 0.3km

NGR : 521721, 341005

Date of Photograph : 9th January 2013

Direction of View : 143°

Time of Photograph : 10:30

Included Angle of View : 75°

Camera Height above ground : 1.6m

Elevation : 4m

Correct Viewing Distance : 30cm

Figure A3b
Purple Zone Viewpoint 6:
Existing & Photomontage View

Triton Knoll Offshore Wind Farm
© Crown copyright

130

140

150

160

File Reference: P660347/03 Illustrator Files/Purple_Zone_VP06_PM.ai Rev:00

120

Photomontage View from VP06 (Preliminary Draft Visualisation based on current available data and information)

Viewpoint Title : Chestnut Farm Barns

Distance to Zone Boundary : 0.3km

NGR : 521721, 341005

Date of Photograph : 9th January 2013

Direction of View : 140°

Time of Photograph : 10:30

Included Angle of View : 45°

Camera Height above ground : 1.6m

Elevation : 4m

Correct Viewing Distance : 50cm

Figure A3c
Purple Zone Viewpoint 6:
Photomontage View

Triton Knoll Offshore Wind Farm
© Crown copyright

Existing view from VP07

File Reference: P660347/03 Illustrator Files/Purple_Zone_VP07_Ex-WF.ai Rev:00

190

200

210

220

230

240

250

Visible
Not Visible
Wireframe View from VP07 (Preliminary Draft Visualisation based on current available data and information)
Viewpoint Title : Station Road/Boston Road Junction,
Swinehead
NGR : 523046, 341335

Distance to Zone Boundary : 0.8km

Direction of View : 223°

Time of Photograph : 11:05

Included Angle of View : 75°

Camera Height above ground : 1.6m

Elevation : 4m

Correct Viewing Distance : 30cm

Figure A4a
Purple Zone Viewpoint 7:
Existing & Wireframe View

Date of Photograph : 9th January 2013

Triton Knoll Offshore Wind Farm
© Crown copyright

260

Existing view from VP07

190

200

210

220

230

240

250

File Reference: P660347/03 Illustrator Files/Purple_Zone_VP07_Ex-PM.ai Rev:00

Extent of Proposed Development

Photomontage View from VP07 (Preliminary Draft Visualisation based on current available data and information)
Viewpoint Title : Station Road/Boston Road Junction,
Swinehead
NGR : 523046, 341335

Distance to Zone Boundary : 0.8km

Direction of View : 223°

Time of Photograph : 11:05

Included Angle of View : 75°

Camera Height above ground : 1.6m

Elevation : 4m

Correct Viewing Distance : 30cm

Figure A4b
Purple Zone Viewpoint 7:
Existing & Photomontage View

Date of Photograph : 9th January 2013

Triton Knoll Offshore Wind Farm
© Crown copyright

260

210

220

230

240

File Reference: P660347/03 Illustrator Files/Purple_Zone_VP07_PM.ai Rev:00

200

Photomontage View from VP07 (Preliminary Draft Visualisation based on current available data and information)

Viewpoint Title : Station Road/Boston Road Junction,
Swinehead
NGR : 523046, 341335

Distance to Zone Boundary : 0.8km

Direction of View : 223°

Time of Photograph : 11:05

Included Angle of View : 45°

Camera Height above ground : 1.6m

Elevation : 4m

Correct Viewing Distance : 50cm

Figure A4c
Purple Zone Viewpoint 7:
Photomontage View

Date of Photograph : 9th January 2013

Triton Knoll Offshore Wind Farm
© Crown copyright

Existing view from VP08

File Reference: P660347/03 Illustrator Files/Purple_Zone_VP08_Ex-WF.ai Rev:00

330

340

350

360(North)

010

020

030

040

Visible
Not Visible
Wireframe View from VP08 (Preliminary Draft Visualisation based on current available data and information)
Viewpoint Title : Gauntlet House, Fore Lane

Distance to Zone Boundary : 0.5km

NGR : 522090, 338840

Date of Photograph : 9th January 2013

Direction of View : 8°

Time of Photograph : 11:40

Included Angle of View : 75°

Camera Height above ground : 1.6m

Elevation : 4m

Correct Viewing Distance : 30cm

Figure A5a
Purple Zone Viewpoint 8:
Existing & Wireframe View

Triton Knoll Offshore Wind Farm
© Crown copyright

Existing view from VP08

330

340

350

360(North)

010

020

030

040

File Reference: P660347/03 Illustrator Files/Purple_Zone_VP08_Ex-PM.ai Rev:00

Extent of Proposed Development

Photomontage View from VP08 (Preliminary Draft Visualisation based on current available data and information)
Viewpoint Title : Gauntlet House, Fore Lane

Distance to Zone Boundary : 0.5km

NGR : 522090, 338840

Date of Photograph : 9th January 2013

Direction of View : 8°

Time of Photograph : 11:40

Included Angle of View : 75°

Camera Height above ground : 1.6m

Elevation : 4m

Correct Viewing Distance : 30cm

Figure A5b
Purple Zone Viewpoint 8:
Existing & Photomontage View

Triton Knoll Offshore Wind Farm
© Crown copyright

360

010

020

030

File Reference: P660347/03 Illustrator Files/Purple_Zone_VP08_PM.ai Rev:00

350

Photomontage View from VP08 (Preliminary Draft Visualisation based on current available data and information)

Viewpoint Title : Gauntlet House, Fore Lane

Distance to Zone Boundary : 0.5km

NGR : 522090, 338840

Date of Photograph : 9th January 2013

Direction of View : 8°

Time of Photograph : 11:40

Included Angle of View : 45°

Camera Height above ground : 1.6m

Elevation : 4m

Correct Viewing Distance : 50cm

Figure A5c
Purple Zone Viewpoint 8:
Photomontage View

Triton Knoll Offshore Wind Farm
© Crown copyright

New and infill
hedgerow planting to
supplement existing

Potential access

Proposed mixed
woodland screen
planting. Species
composition to reflect
existing tree belts and
hedgerows

Aerial Imagery Source: Esri, i-cubed, USDA,
USGS, AEX, GeoEye, Getmapping, Aerogrid,
IGN, IGP, and the GIS User Community

Rev.

Date

Amendment

Four Ways House,
57 Hilton Street,
Manchester,
M1 2EJ.

Drawn

Chkd.

Appd.

Tel: +44 (0) 161 236 2757
Fax: +44 (0) 161 236 7029
Email: info@rsk.co.uk
Web: www.rsk.co.uk

Client

RWE

Proposed field drain
diversions around
periphery of substation
to compensate for the
removal of field drains

Project Title

Triton Knoll Offshore Wind Farm
Onshore Electrical Infrastructure
Drawing Title

Figure A6 - Purple Zone AIS
Substation, Outline Landscape
Mitigation Proposals

Existing field drains

Drawn

EJB

Purple zone boundary

Date

30/01/13

Checked

CF

Scale

Orig Size

1:5000

A3

Date

Approved

30/01/13

Date

30/01/13

Dimensions

Drawing No.

Rev.

Zone H D/01
0m

PB

50m

00
100m

200m

300m

RWE npower renewables |

APPENDIX B : FLOOD RISK ASSESSMENT
FLOOD RISK ASE

Triton Knoll Offshore Wind Farm
Flood Risk Overview: Purple Zone

RWE npower renewables

RWE npower renewables

CONTENTS
1.

Introduction

1

2.

Sources of Flooding

1

3.

Flood Zone

1

4.

Boston Borough Council SFRA

3

5.

EA Modelled Flood Level Data

4

6.

Implications to Development

6

6.1.

Building Design

6

6.2.

Surface Water Drainage

6

6.3.

Safe Access

7

7.

NPPF Exception Test

7

8.

Conclusions

8

RWE npower renewables

FIGURES
Figure 3.1: Flood Zone Map
Figure 4.1: Extract from SFRA Figure 1.4 Flood Hazard Map
Figure 5.1: Extract from EA Tidal Breach Hazard Mapping

TABLES
Table 5.1: EA Modelled Flood Level Data

Flood Risk Overview – Purple Zone
1.

Introduction
In considering the Purple Zone as a potential location for a step-up voltage substation, this technical note provides an overview of the flood risk information
available for the Purple Zone and its implications to potential future development.

2.

Sources of Flooding
The Purple Zone is potentially at risk of flooding from a number of sources:

3.

•

Tidal flooding from the Wash estuary;

•

Fluvial flooding from the South Forty Foot Drain;

•

Flooding from failure of the drainage system in the area, primarily via the Hammond Beck Drain, on part of the western boundary of the zone (this
arterial drain has a pumped outfall into the South Forty Drain at the Swinehead Pumping Station, 2 kilometres north of the Purple Zone).

Flood Zone
The Purple Zone lies in an area of predominantly low lying agricultural land, with drainage provided by a network of channels through the fenland area.
The western and central parts of the Purple Zone falls within the ‘High Probability’ Flood Zone 3 (shaded blue - land at greater than 1 in 100 annual
probability of river flooding, or greater than 1 in 200 annual probability of tidal flooding), whilst the northern, southern and eastern part is largely within Flood
Zone 1 (no shading - land at less than 1 in 1000 annual probability of river or tidal flooding), see Figure 3.1.
The proposed substation is classed as ‘essential infrastructure’ in the National Planning Policy Framework (NPPF) Technical Guidance Table 2. The NPPF
Technical Guidance Table 3 confirms ‘essential infrastructure’ is acceptable in Flood Zone 3a provided the Exception Test has been undertaken. All forms
of development are acceptable in Flood Zone 1.
The Flood Zone classification ignores the presence of flood defences. It is noted that the nearest ‘main river’ watercourse, the South Forty Foot Drain (lying
2.5 kilometres to the north-west) does have a flood defence function, as denoted by the dashed purple line; the Environment Agency (EA) data for the zone
advises that it provides protection to a 1 in 20 (5%) annual probability standard.

Figure 3.1: Flood Zone Map

Flood defences are also identified further afield, along the coastline with The Wash to the east.

4.

Boston Borough Council SFRA
The Boston Borough Council Strategic Flood Risk Assessment (SFRA) was updated October 2010. Large areas of the Borough lies within Flood Zone 3,
but are protected from tidal inundation by extensive substantial primary and secondary sea defences running along the coastline with the Wash estuary.
The SFRA provides a detailed analysis of the potential impacts of a breach in the sea defences and the areas within the associated tidal rapid inundation
zones, to more accurately establish an assessment of residual risk for the low lying land across the Borough.

Figure 4.1: Extract from SFRA Figure 1.4 Flood Hazard Map

•

SFRA Figure 1.4 (see extract in Figure 4.1 above) shows the results of flood hazard mapping in the event of a breach of the tidal defences, based
on a 1 in 200 annual probability flood, with sea level rise allowances to the year 2115 (i.e. 100-years). This indicates that the Purple Zone would

not be impacted in a breach and is therefore outside any flood hazard areas;

•

SFRA Figure 2.4 shows the relative probability of flooding to the zone, which takes into account the protection afforded to the
area by the tidal defences. The Purple Zone is within the category of ‘low probability’ of both tidal and fluvial flooding, defined as less than 0.1%
annual probability of flooding.

In conclusion, the SFRA indicates the Purple Zone is at low probability of fluvial or tidal flooding.

5.

EA Modelled Flood Level Data
The EA provided modelled flood levels from their South Forty Drain Model (Sept 2009) as detailed in Table 5.1, taken from node ‘SF114500’ for the Purple
Zone.

Table 5.1: EA Modelled Flood Level Data
Flood Event (Annual Probability)
1 in 25 (4%)
1 in 100 (1%)
1 in 100 plus allowance for climate change
1 in 1000 (0.1%)
1 in 1000 plus allowance for climate change

Flood Level (m AOD)
2.70
2.94
2.96
3.01
3.03

For comparative purposes, the LiDAR data for the Purple Zone provides indicative ground levels between 2.0m AOD and 3.5m AOD, which would indicate
potential flood depths of up to 1 metre in the north-western part of the zone, whilst the eastern part would be at or above the flood level. The provided
information is the ‘in channel’ flood levels and therefore these provide an inherently conservative estimate of flood risk to the area. However, it would not be
possible to refine this estimate without review and, if necessary, updates to the EA hydraulic model.
The EA have also provided the outputs from their tidal hazard mapping of breach scenarios in the raised embankments across the area. The extract in the
vicinity of the Purple Zone is provided in Figure 5.1. This indicates that the Purple Zone would not be impacted in a breach and is outside the flood hazard
areas (consistent with the SFRA results).
The EA mapping indicates that the nearest breach scenario modelling of the South Forty Foot Drain embankment to the west of the Purple Zone results in
relatively small areas of inundation local to the embankment and over 2 kilometres west of the Purple Zone. More extensive inundation occurs east of the

Purple Zone due to the more significant impacts to the lowland from breach scenarios, but the Purple Zone is again unaffected, over a
kilometre from the nearest impacted area, with the settlement of Swineshead and the A17 road providing barriers to the extent of
flooding.

Figure 5.1: Extract from EA Tidal Breach Hazard Mapping

No information has been provided in relation to how the provided EA hazard mapping corresponds with the mapping undertaken in the SFRA (discussed in
Section 4). The SFRA hazard mapping provides a more generalised approach whereby the flood hazard is a function of the distance from the South Forty

Foot Drain embankment (rather than the result of outputs from the detailed 2-dimensional modelling exercise). The hazard mapping for
the area east of the Purple Zone is consistent between the SFRA and EA outputs.

6.

Implications to Development
Mitigation measures should be incorporated into the future development to ensure the development is safe and the risks from flooding are minimised.

6.1.

Building Design
It is recommended that the residual risk of flooding is addressed through appropriate design.
Operationally critical areas and water susceptible apparatus should be set above the critical (1 in 100 annual probability plus allowance for climate change)
flood level of 2.96m AOD, with an additional freeboard allowance of up to 600mm to protect against extreme events. This would result in the most
operationally critical elements of the development set at a level of 3.56m AOD (this would result in a freeboard of 530mm above the extreme 1 in 1000
annual probability plus climate change event).
The LiDAR data indicates ground levels over the eastern part of the Purple Zone between 2.5m AOD and 3.5m AOD, implying an elevation above
surrounding ground level of up to 1 metre. The western part of the zone falls to 2.0m AOD, indicating a maximum elevation of 1.5 metres.
This approach is highly conservative as it is based on the in-channel South Forty Foot Drain modelled flood level. The flood level over the floodplain at the
Purple Zone could be generated through site specific analysis of the EA hydraulic model and, potentially, further breach modelling in the immediate vicinity.
The analysis in the SFRA indicates that the residual risk of flooding to the Purple Zone is low and it lies outside the potential breach areas (based on the
modelling undertaken for the SFRA). As such, the elements of the development less vulnerable to flooding – i.e. vehicle parking, general facilities – could
be set at an elevation of 300mm above surrounding ground level (to address residual risk and to provide a freeboard in an extreme surface water flooding
event).

6.2.

Surface Water Drainage
Any new development would increase the extent of impermeable surfacing over the area, potentially causing an increase in surface water runoff as a result.
A SuDS surface water drainage system would be designed for the development, to manage rainfall run-off at source and provide attenuation for any off-site
discharge, which could ensure no increase (and potentially a reduction) in surface water runoff generated by the site.

6.3.

Safe Access
It is necessary to consider safe access to/from the site in a flood event to the area and provide appropriate arrangements for the workforce on site.
Assessment of the LiDAR information for the area suggests that safe access to and from the Purple Zone is achievable via the short route north along Park
Lane to the A17. The data shows these roads generally vary in level between 3.0m AOD and 3.5m AOD.
It is recommended that the safe access route and associated management procedures in the event of a flood are formalised in a Flood Risk Management
Plan prepared for the site.

7.

NPPF Exception Test
As the Purple Zone falls partially within Flood Zone 3a, it will be necessary to demonstrate that the development passes the Exception Test, the
requirements of which are stated as follows in paragraph 102 of the NPPF Test:
“…For the Exception Test to be passed:
•

it must be demonstrated that the development provides wider sustainability benefits to the community that outweigh flood risk, informed
by a Strategic Flood Risk Assessment where one has been prepared; and

•

a site-specific flood risk assessment must demonstrate that the development will be safe for its lifetime taking account of the vulnerability
of its users, without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.”

For the first part of the test, the wider sustainability benefits of the development can be summarised as its role to facilitate the connection of the TKOWF to
the National Grid network, in terms of its contribution to renewable energy and reduction in carbon dioxide emissions. In comparison with the potential
alternative locations, the Purple Zone is a minimum of approximately 2.5 kilometres from the existing National Grid substation, indicating that there would be
a greater requirement for off-site cabling infrastructure than the Blue Zone, for example.

8.

Conclusions
The available flood risk data confirms that the Purple Zone lies within partly within Flood Zone 3a ‘high probability’ and partly within Flood Zone 1 ‘low
probability’. Modelling of the flood hazard in breach scenarios (both within the SFRA and by the EA) indicate that the area is at low residual risk from tidal
and fluvial flooding.
As ‘essential infrastructure’ development, the potential substation would be acceptable within Flood Zone 3a provided the appropriate mitigation measures
were incorporated. This would consist of the setting of critical areas/apparatus above the reference flood level, incorporation of sustainable drainage
measures and the provision of safe access arrangements.
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