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1.

INTRODUCTION

1.1.1

In November 2013 National Grid announced its preferred option of a 400kV overhead
line between Richborough and Canterbury (the Richborough Connection project) to
connect the Nemo Link interconnector to the high-voltage National Electricity
Transmission System (NETS). In May 2014, National Grid published a Connection
Options Report1 (Volume 7, Document 7.7) which identified a proposed draft route
(hereafter referred to as the ‘route’) for the new overhead line.

1.1.2

South East Water is proposing to construct a reservoir within the vicinity of Broad
Oak, Canterbury. The footprint of this and ancillary works lie potentially within the
corridor identified for the Richborough Connection.

1.1.3

This note has been prepared to document the appraisal of a number of options for
routing the overhead line through the area where the two projects interact or are in
close proximity. It is intended to support the discussions between South East Water
and National Grid to ensure both projects can co-exist in a mutually acceptable way
during development, construction and operational phases.

1

National Grid, May 2014, Richborough Connection: Connection Options Report (Volume 7, Document 7.7)
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2.

SOUTH EAST WATER RESERVOIR

2.1

Understanding of South East Water’s Proposals

2.1.1

Broad Oak is a proposed reservoir site near Canterbury which is included within
South East Water’s water resource management plan (WRMP). South East Water
has previously purchased the land on which the reservoir would be constructed.

2.2

Understanding of South East Water’s Position

2.2.1

National Grid and South East Water have held a number of meetings/
teleconferences and exchanged written correspondence. A high level summary of
National Grid’s understanding of South East Water’s position and concerns are
provided below where they have the potential to impact on the route option taken
forward:

Final



there is no reason in principle why the two projects cannot co-exist;



the routing and design of the Richborough Connection must take account of
South East Water’s proposals;



the location and design of the proposed reservoir is constrained by the site
specific topography;



the Richborough Connection should, so far as practicable, have the minimal
impact on the development, construction and operation of the dam wall and
reservoir itself, in particular avoiding any restrictions of activities as a result of
proximity to the overhead line;



access to water pipelines, river diversion and other services for operation and
maintenance purposes need to be safeguarded; and



as part of the reservoir project it is expected that areas of woodland and other
vegetation will be required to provide wildlife corridors/ woodland connection to
the south of the reservoir which need to be safeguarded.
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3.

PROJECT PROGRESS TO DATE

3.1.1

National Grid has undertaken a detailed exercise to identify the parameters of the
Richborough Connection. The following stages have been undertaken and reported.

3.2

Strategic Options Report

3.2.1

National Grid undertook an appraisal of the strategic options to connect the Nemo
Link to the existing National Electricity Transmission System. That appraisal is
presented in the Strategic Options Report (SOR)2 (Volume 7, Document 7.4). The
SOR concluded that an option for a connection between Richborough and
Canterbury should be taken forward, and that National Grid should look initially for
an overhead line route. The decision to move forward with this option was based on
the view that it best balanced all of the information, statutory duties and Government
guidance available to National Grid at that time.

3.3

Route Corridor Study

3.3.1

The next stage in the development of the project was the completion of a Route
Corridor Study (RCS)3 on the basis of the outcomes of the strategic optioneering.
This sought to identify potential route corridors where an overhead line for a
transmission connection from Richborough to Canterbury could be accommodated.

3.3.2

The RCS identified two potential route corridors.

3.3.3

North Corridor – a corridor (approximate length 19.6km) that followed the existing
132kV overhead line from Richborough to Canterbury. Within the North Corridor,
there were three Sub-options A, B and C at the western end of the corridor:



Sub-option A – passes between Broad Oak and Sturry before turning south to
approach the substation from the east;



Sub-option B – passes north of Broad Oak before turning south towards the
substation;



Sub-option C– a corridor that partly follows the route of B and then close to the
Barton Down landfill site adopts the route of the existing National Grid 400kV
Canterbury North–Kemsley overhead line. The existing 400kV line would be
diverted to take a different route to connect to Canterbury North substation.

3.3.4

South Corridor – a corridor (approximate length 19.5km) that followed an alternative
route to Canterbury in the southern part of the study area, running to the north of Ash
and Wickhambreaux and approaching Canterbury North Substation to the west of
Fordwich.

3.3.5

The findings of the SOR and RCS were subject to consultation during the summer of
20134. The purpose was to obtain the views of statutory and non-statutory bodies,
other agencies and the public on the findings of the reports and to determine whether

2

National Grid, 2013, Richborough Connection: Strategic Options Report for the South East Region

3

National Grid, June 2013, Richborough Connection: Route Corridor Study

4

National Grid, November 2013, Richborough Connection Project : Summer 2013 Consultation Feedback Report
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there were any additional constraints or issues which could influence the selection of
a preferred Connection Option and Route Corridor.
3.3.6

In the main, statutory bodies and the public showed support for the North Corridor.
Views as to which sub-option was preferred were more balanced. The consultation
feedback was reported in November 2013.

3.3.7

In November 2013, National Grid published its preferred connection option and
preferred route corridor for developing a scheme for an overhead line connection
between Richborough and Canterbury. This indicated a preference for the northern
corridor including sub Option B (hereafter known as the preferred route corridor).

3.3.8

The preferred route corridor was defined to encompass land to either side of the
existing 132kV PX route between Richborough and Canterbury. The corridor is
relatively narrow as it enters Canterbury due to existing physical constraints such as
residential areas, woodland and a major landfill site and potential constraints such
as proposed residential development site at Sturry and the proposed new South East
Water reservoir scheme north of Broad Oak.

3.3.9

The Preferred Connection Option and Route Corridor Study (Volume 7, Document
7.6) included a commitment that further investigations would inform decisions on final
pylon type and positions. In addition, consideration would be given as to whether
underground cable would be used in areas of particular sensitivity.

3.4

Connection Options Report

3.4.1

The COR1 (Volume 7, Document 7.7), published on the 20th May 2014 reported on
an appraisal of various route options capable of providing the Richborough to
Canterbury connection. It considered the potential effects of four overhead line
routes and one underground cable route within the preferred route corridor. The
overhead routes considered the potential effects of both a steel lattice pylon and the
more recently available T-pylon design.

3.4.2

Having considered the main issues for each Section of the preferred route corridor,
along with summer 2013 consultation responses, it was concluded that an overhead
route can be sensitively designed and carefully routed within the existing landscape
and that no part of the route is required to be placed underground.

3.4.3

At the same time as publishing the COR, National Grid announced its proposed draft
route for the overhead connection. Following this, a series of Information Events
were held in June 2014 to provide information to local communities on the findings
of the COR and the proposed draft route. Feedback from these events is being used
to inform the on-going project design development.

3.5

Route Development

3.5.1

Following publication of the COR, design development and engagement have been
continuing. Through further engagement with the public, statutory bodies and
landowners and occupiers minor refinements to the route and pylon locations are
being considered. This document forms part of this process. The proposed route
including pylon locations, access routes and preliminary environmental information
were published in early 2015 for further comment.
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4.

DESIGN CONSIDERATIONS

4.1.1

There are a number of design considerations specific to the area, these are
discussed briefly below.

4.2

Underground Cables

4.2.1

As set out above and in the COR it was concluded that an overhead route can be
sensitively designed and carefully routed within the existing landscape and that no
part of the route is required to be placed underground.

4.2.2

Specifically in relation to the section adjacent to Broad Oak, in line with National
Policy Statement EN-5, National Grid has considered the benefits of placing the
connection underground in the context of the landscape in which the proposed
connection would be set, together with the additional costs, archaeological,
ecological and socio-economic consequences of undergrounding. It is considered
that a underground cable option particularly in Section A of the route would give rise
to considerable disruption of buried archaeological features and ecological receptors
and whilst it would bring minor long-term amenity benefits, this is not considered
sufficient to differentiate this option from the overhead line route or to justify the
additional costs. Overall, it is not considered that an overhead route would result in
such a substantial impact to landscape and views that it would warrant the use of
underground cables.

4.2.3

Further details of this decision are contained within the COR.

4.2.4

Information regarding cable installation is set out below as requested by South East
Water for information purposes only.
Technical Parameters for Underground Cables

4.2.5

For the purposes of examining a cable option in the COR it was considered that the
installation of underground cables would require one cable per phase, six in total of
cross-linked polyethylene (XLPE) cable and that cables would generally be directly
installed in open trenches which are backfilled on completion.

4.2.6

The area of land required for the construction of the cables could be approximately
45m wide. This construction corridor would include the trenches themselves, soil
and material storage and haul roads. Within this area topsoil stripping and vegetation
removal will be required to allow for installation. The burying of high voltage cables
is more complicated than the laying of gas and water pipes. Cable burying leads to
more spoil and construction activity in multiple trenches. In addition underground
joint bays, which are concrete lined and wider than the trenches themselves, have to
be built every 500m – 800m which is dictated by the weight and size of the cable
drum.

4.2.7

In exceptional circumstances horizontal directional drilling (HDD) would be used for
difficult engineering and environmental constraints i.e. rail, river and trunk road
crossings. HDD is a steerable trenchless method of installing underground cables in
a shallow arc in a prescribed bore path by using a surface launched drilling rig, with
minimal impact on the surrounding area. For underground cable installations, a
number of pipes are installed using the HDD method and the cables are then pulled
through the pipes during the cable installation phase. Once the cables have been
installed the pipes are filled with bentonite (an inert backfill material) to maintain the
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cable rating. In areas where HDD is used the cables are positioned deeper in the
ground. With greater depth, the cables would need to have greater separation
between each phase and as a result the working width of land required could be
greater than 45m.
4.2.8

Road crossings could also be ducted and ducts are installed where, with the aid of
traffic management, a carriageway may be fully or partially closed to traffic and a
trench excavated to install the ducts. When the ducts have been installed, the
underground cables are pulled through during the installation phase.

4.2.9

Access to any working sections along the cable route would require specific
temporary site access locations to be established at the ends and along the route to
service the construction programme. They would be chosen on the basis of proximity
to a highway of an appropriate standard. To limit the impact on local transport
infrastructure, it is assumed that the underground cable route would be provided with
a temporary haul road, which would run along the entire route in between the two
cable circuits and serve as a traffic route for the construction traffic.

4.2.10

Installation of an underground cable requires the delivery of heavy duty cables on
large cable drums. Access to the construction sites may therefore need to be suitable
for abnormal indivisible loads. There would be a requirement to import construction
and export waste materials using HGVs whose size can be accommodated by local
vehicular routes. Normal construction traffic routes would be agreed with the
highway authority. Some minor works to adopted highways may be required to
improve the route, clearances and standard of roadbed in order to facilitate access
for construction traffic.

4.2.11

Cable sealing end compounds would be required at the interface between overhead
lines and underground cables. A sealing end compound comprises an overhead line
terminal pylon set within a relatively flat area (nominally 100m X 60m) surrounded by
security fencing.
The compound will contain cable terminations, electrical
equipment, support structures and a small control building. These would be to a
maximum 15m in height (excluding pylon height). The overhead line terminal pylon
acts as a support for the conductor system and down leads, these down leads feed
each circuit into the sealing end compound. A connection is provided to the electrical
equipment via landing structures designed to take the tension force. A surfaced road
would provide access from the public highway.

4.2.12

Once installed buried cables will occupy an approximately 25m width. Access to
cables for maintenance and repair is also required for the duration of their life.
Building over cables, earth mounding and excavating on the cable easement strip is
therefore restricted for direct bury cables. There are also restrictions on the planting
of trees and hedges over the cables or within 3m of the cable trenches to prevent
encroachment by vegetation. Tree roots can cause drying out of the ground around
the cable causing a fall in the thermal conductivity and tree roots may also penetrate
the back fill and cable construction causing electrical failure. Where cables are
installed by direct burial in rural areas there are also restrictions on the use of deep
cultivating equipment to avoid the risk of disturbance.

4.2.13

Information on cable installation has been provided as requested by South East
Water however National Grid is not considering placing any part of the proposed
400kV connection underground as set out in the COR.
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4.3

Pylon Types

4.3.1

National Grid undertook further work looking at the lattice, and T-pylon designs whilst
developing the detailed design of the overhead line. National Grid engaged with the
public, stakeholders and other interested parties through the Summer of 2014.
National Grid’s decision on pylon type (s) was presented as part of the s42
consultation in early 2015. This includes those within the area of land owned by
South East Water and where the reservoir is proposed. Further details can be found
within the COR and the Pylon Design options Appraisal (Volume 7, Document 7.8).

4.3.2

The PDOR set out the appraisal of the three pylon types considered for the route (as
set out below). The appraisal of pylon types built upon the initial appraisal of pylon
types as set out in the COR, and took into account the feedback received which was
relevant to pylon type. The pylon types considered in the appraisal are shown in
Figure 4.1 and included:

4.3.3

5



the standard lattice pylon;



the low-height lattice pylon; and



the T-pylon.

The consideration of alternative pylon designs was in line with Supplementary Note
C to the Holford Rules5. This states that "In addition to adopting appropriate routeing,
evaluate where appropriate the use of alternative tower designs now available where
these would be advantageous visually, and where the extra cost can be justified."

The Holford Rules, National Grid. First developed in the 1950s and revised in the 1990s.
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Figure 4.1 Images of the three pylon types considered (not to scale)

4.3.4

The approach used was based on National Grid's Options Appraisal 6 methodology
and considered technical, cost and environmental factors for each pylon type within
each Section of the route.

4.3.5

Generally in each Section of the route there was a pylon type which performed better
than the others in the appraisal. This was largely due to the environmental aspects
being heavily interrelated. Although there was a slight preference by the public for
T-pylons in two Sections, there was no part of the route where the T-pylon offered
sufficient advantage over lattice pylons on environmental grounds and the additional
cost that would be incurred.

4.3.6

Of the two lattice pylon types, the standard lattice performed with fewer adverse
environmental effects in Sections A, C and the first part of Section B whilst low height
lattice pylons performed slightly better in the second part of Section B and overall in
Section D.

4.3.7

Overall in Section A, where the proposed reservoir is located) the receiving
environment meant that the standard lattice pylon had the least adverse effect on the
environment. It also offered technical and cost advantages over the other options.
Whilst slightly more respondents expressed a preference for the T-pylon in this
Section, views were fairly evenly split and there was support for standard lattice
pylons because fewer pylons would be required. Standard lattice was considered
the preferred pylon type for Section A of the route as it was considered to perform
better on environmental, cost and technical grounds.

6

National Grid plc. : Our approach to Options Appraisal : 2012 (www.nationalgrid.com/majorprojectdocuments)
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4.4

Planting

4.4.1

National Grid has noted the concern with regard to interacting with the environmental
mitigation scheme proposed by South East Water. National Grid considers that the
scheme could be delivered with a range of planting, landscaping and habitat creation
that can take place in combination with overhead lines. However it is noted that
some restrictions for example height of planting would need to be further discussed
and that National Grid would work with South East Water to develop a strategy that
meets both parties’ requirements.

4.4.2

Following this National Grid prepared a note entitled “Approach to planting for Broad
Oak reservoir and the PC Route” and supplied this to South East Water as contained
in Annex 1. It concluded that each of the route options of the overhead line
considered in this report and the reservoir mitigation proposals could work together
without compromising either scheme. It also provided a list of species that can be
planted in the vicinity of overhead lines.
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5.

OPTIONS

5.1.1

During discussions with South East Water a number of options have been
considered. Four technically feasible options have been identified and developed
further. Each of these options has been appraised. Whilst the options developed
have taken account of South East Water’s concerns known in November 2014,
outlined above, the appraisal has been undertaken in an objective manner by
National Grid’s technical specialists and external consultants.

5.1.2

All the technical details and routes provided below are indicative, provided solely to
inform this options appraisal, none of the options discussed have been subject to
detailed design and are therefore likely to vary if taken forward.

5.1.3

The advantages and disadvantages of each option (discussed in turn below) have
been considered under the following categories deemed relevant to distinguishing
between options in this location:

Final



Technical (including construction, operation and risk);



Ecology and Nature Conservation (including designated sites, habitats and
protected species);



Landscape and Visual (including designations and viewpoints);



Historic Environment (including designations, heritage assets and setting); and



Other Environmental where specifically relevant (e.g. traffic and access, water
environment, noise, agriculture, community etc.)
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5.2

Option A

Option:

A

Description:

Option A was the original draft route. It would require three new pylons within
South East Water’s land to the south of the proposed reservoir. It would run
from Herne Bay Road in a westerly direction until Barnet’s Lane (PC9). At
Barnet’s Lane it turns south westerly to the next pylon (PC8), to the south of
the Heel Lane and Mayton Lane junction before turning in a southerly direction
over the existing orchards.

Length (approximate within SE 1.20km
Water ownership boundary):

No of Pylons (approximate within 3
SE Water ownership boundary):

Water crossings:

2 watercourses and proposed reservoir

Road crossings:

1 minor road; 1 track

Public Rights of Way
crossings:

1 footpath; 1 other route with public access

Boundary crossings:

9 field boundaries (containing hedgerows and trees)
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Category

Considerations

Technical

This option would require the construction of a D90 (90 degree angle of
deviation lattice pylon) at PC8 which would require a larger than average
construction area as is made up of substantially more steel and requires a
larger foundation.
If this option was to be carried out using T-pylons there could be the
requirement for an additional 2 T-pylons to the 3 lattice pylons shown to
accommodate the large 90 degree deviation at PC8.
There is also a future impact on the route with regards to maintenance
access and safety as the overhead line may span over a section of water
and the dam wall once the reservoir is constructed.

Ecology and
Nature
Conservation

This route option is the shortest (alongside C), contains least pylons and
overhead line (OHL) clearance works than other options available, and
would consequently result in the least disturbance to faunal species with
potential to be present (water vole, bats, dormice, great crested newt,
reptile, invertebrates and breeding birds), and temporary and permanent
damage to habitats during construction. No designated sites are affected
(in this section). Therefore, of the options available this is comparable to
Option C in respect of construction impacts, with marginally greater
woodland impacts (not significant).
Key impacts are related to the crossing of existing minor watercourses,
immature orchard habitat, mature trees and woodland, and consequent
impacts on associated species through habitat disturbance and removals.

Landscape and
Visual

This route is direct with the least number of pylons required and is preferred
from a visual amenity perspective as well as resulting in the least amount
of required clearance works. From a visual amenity perspective PC 8 is
well placed out of the direct view of properties on Mayton Lane, Nook Farm
and the Listed Buildings at Broad Oak.
In terms of Landscape elements there will be required removal of
shelterbelt trees at Mayton Lane between PC8 - PC9. There will also be
loss of trees and impact on woodland to east of Barnett's Lane (to east of
PC9) and minor oversail of mature hedgerow trees immediately west of
PC10. There will also be impacts to the immature orchard habitat between
PC7 and PC8. The route also oversails one PROW between PC8 and PC9
requiring a temporary ‘stopping up’ of the footpath. At its closest point the
route is 1.12 kilometres away from the East Blean Ancient Woodland and
approximately 0.23 kilometres from the Blean Woods Special Landscape
Area. PC9 is located approximately 0.44 kilometres from Vale Farm.

Historic
Environment

This route is located to the north of Broad Oak and is unlikely to give rise
to any discernible change in the settings of Grade II listed buildings at
Broad Oak or at Vale Farm.
There is a potential for disturbance to archaeological heritage assets, but
no specific evidence that suggests that these effects could not be
mitigated. Significant adverse effects on historic landscape character are
not anticipated.
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Category

Considerations

Other
Environmental

Options A, B and C are in close proximity to each other, therefore impacts
on traffic, air quality, socio-economic, soils, water and noise are unlikely to
differentiate significantly between any of these three options. This is
consistent with the earlier Connections Options Report where these
impacts were scoped out.
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5.3

Option B

Option:

B

Descriptio
n:

Option B, is the furthest south route requiring four new pylons within South East
Water’s land to the south of the proposed reservoir. It would run in a straight
line between PC11 east of Herne Bay Road in a south westerly direction until
PC8 to the south of the Heel Lane and Mayton Lane junction, before turning in
a southerly direction over the existing orchards.

Length (Approximate within SE 0.84km
Water ownership boundary):

No of Pylons (Approximate 4
within SE Water ownership
boundary):

Water crossings:

1 watercourse

Road crossings:

1 minor road; 1 track

Public Rights of Way
crossings:

1 footpath; 1 other route with public access

Boundary crossings:

9 field boundaries (containing hedgerows and trees)
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Category

Considerations

Technical

There are no existing technical complexities of this option, however to
accommodate moving further south this option would require an additional
pylon (PC10a). PC 7 turns into a tension/angle pylon rather than a
suspension which is marginally more expensive over the original Option A.
If this option was to be constructed with T-pylons there would be the
requirement for (a minimum of 1) addition T-pylon to accommodate the
large deviation at PC8.

Ecology and
Nature
Conservation

This route option would result in more disturbance to faunal species with
potential to be present (water vole, bats, dormice, great crested newt,
reptile, invertebrates and breeding birds), and temporary and permanent
damage to habitats during construction. Therefore, of the options available
this is the second least preferable.
Key impacts are related to the crossing of existing minor watercourses,
immature orchard habitat, an important double hedgerow with confirmed
dormice presence, mature trees (more than for A or C, with bat potential)
and woodland, and consequent impacts on associated species through
habitat disturbance and removals. In respect of European Protected
Species since a reasonable alternative is available, this option may fail the
alternative test for derogation.

Landscape and
Visual

The overriding disadvantage to this option is the proximity to Broad Oak
which is the closest of all options. At its closest point the route lies
approximately 0.1 kilometres from Nook Farm and lies closer to properties
on Herne Bay Road (Foxhill House and Lower Sweech Farm) and is the
least desirable option from a visual amenity perspective.
In terms of landscape elements there would be tree clearance in the vicinity
of PC8 however there would be no impact on shelterbelt trees between
PC8 and PC9 which is an advantage. The route would result in impacts to
the immature orchard habitat between PC7 and PC8 and also impact on
the orchard in the vicinity of PC9. The route option and oversails mature
hedgerow trees (PC10 - PC10a) and would cause temporary and
permanent impacts on these landscape elements. The route option
presents a greater number of pylons and more southerly alignment of
option B will give rise to greater visual effects on sensitive residential
receptors. An advantage of the route option is that it lies slightly further
south of the boundary of the Blean Woods SLA (approximately 0.31
kilometres) compared to Option A.

Historic
Environment

This route is located to the north of Broad Oak and is unlikely to give rise
to any significant change in the settings of Grade II listed buildings at Broad
Oak or at Vale Farm.
There is a potential for disturbance to archaeological heritage assets,
which would be greater than that of the Option A route as a result of the
addition of an extra pylon, but no specific evidence that suggests that these
effects could not be mitigated. Significant adverse effects on historic
landscape character are not anticipated.
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Other
Environmental

Final

Options A, B and C are in close proximity to each other, therefore impacts
on traffic, air quality, socio-economic, soils, water and noise are unlikely to
differentiate significantly between any of these three options. This is
consistent with the earlier Connections Options Report where these
impacts were scoped out.
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5.4

Option C

Option:

C

Description:

Option C, provides a route approximately half way between Options A and B,
requiring three new pylons within South East Water’s land to the south of the
proposed reservoir. The route would be similar to Option A however Pylon
PC9 lies approximately 60m further south to avoid the conductors
overhanging the proposed reservoir.

Length (Approximate within SE 1.20km
Water ownership boundary):

No of Pylons (Approximate within 3
SE Water ownership boundary):

Water crossings:

3 watercourses

Road crossings:

1 minor road; 1 track

Public Rights of Way
crossings:

1 footpath; 1 other route with public access

Boundary crossings:

8 field boundaries (containing hedgerows and trees)
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Category

Considerations

Technical

There are no existing technical complexities of this option; however in
reducing the angle of deviation at PC8 it has introduced a small over sail
of the proposed reservoir which would have to be risk assessed during
future maintenance. PC 7 turns into a tension/angle pylon rather than a
suspension which is marginally more expensive over the original Option A.
If this option was to be constructed with T-pylons there would be the
requirement for an additional T-pylon to accommodate the larger than 30
degree deviation at PC8.

Ecology and
Nature
Conservation

This route option contains least pylons and overhead line (OHL) clearance
works than others available, and would consequently result in the least
disturbance to faunal species with potential to be present (water vole, bats,
dormice, great crested newt, reptile, invertebrates and breeding birds), and
temporary and permanent damage to habitats during construction. No
designated sites are affected (in this section). Therefore, of the options
available, this is comparable to Option A in respect of construction, with
marginally less woodland affected (not significantly different).
Key impacts are related to the crossing of existing minor watercourses,
immature orchard habitat, mature trees and woodland (slightly less than in
A), and consequent impacts on associated species through habitat
disturbance and removals.
This is comparable to A in construction impacts whilst avoiding slightly
more of the future baseline (South East Water’s proposals).

Landscape and
Visual

Option C presents a slightly more northerly route increasing the distance
between the overhead line route and visual receptors at Broad Oak
including the Listed Buildings and those on Herne Bay Road which is an
advantage. The route option does not require an increase in the number
of pylons which is an advantage however PC7 and PC9 are angle pylons
which would have greater visual effects, therefore being less preferable
than option A considering Holford Rule 3 - where possible inconspicuous
locations for angle pylons should be sought.
In terms of landscape elements there would be tree clearance in the vicinity
of PC8 however there would be limited impact on shelterbelt trees between
PC8 and PC9 which is an advantage. Micrositing of PC9 could avoid
adverse effects on shelterbelt trees. Some impact on mature hedgerow
trees west of PC 9 and PC10. There would therefore be comparable
construction effects to those predicted for Option A. In consideration of
Landscape Designations at its closest point the route lies approximately
0.24 kilometres from the Blean Woods SLA.

Historic
Environment

This route is located to the north of Broad Oak and is unlikely to give rise
to any discernible change in the settings of Grade II listed buildings at
Broad Oak or at Vale Farm.
There is a potential for disturbance to archaeological heritage assets, but
no specific evidence that suggests that these effects could not be
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Category

Considerations
mitigated. Significant adverse effects on historic landscape character are
not anticipated.

Other
Environmental

Final

Options A, B and C are in close proximity to each other, therefore impacts
on traffic, air quality, socio-economic, soils, water and noise are unlikely to
differentiate significantly between any of these three options. This is
consistent with the earlier Connections Options Report where these
impacts were scoped out.
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5.5

Option D

Option:

D

Description:

Option D is an alternative option to the north of the proposed reservoir, requiring
approximately 8 new pylons within South East Water’s land. The route would
cross the Herne Bay Road to the north and head in a north westerly direction
until PC12a where the route changes direction in a roughly southern direction
towards the crossing of Heel Lane at PC8.

Length (Approximate within
Water ownership boundary):

SE 2.80km

No of Pylons (Approximate within 8
SE Water ownership boundary):

Water crossings:

4 watercourses and proposed reservoir

Road crossings:

1 minor road; 5 tracks

Public Rights of Way
crossings:

3 footpaths; 1 other route with public access; 1 restricted
byway

Boundary crossings:

18 field boundaries (containing hedgerows and trees)

Overhead Line crossings:

2 crossings of UK Power Networks PKC 132kv route
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Category

Considerations

Technical

This would require for the new connection to go outside of the
existing route corridor to the north of the South East Water reservoir
proposal.
This would require approximately 5 additional 400kv pylons and an
additional 1.6km of overhead line conductor. The existing overhead
line proposal would have several over sails of the reservoir with an
assumption to minimise the total length of the route which adds
future maintenance constraints.
There will also be a requirement to underground two sections of the
PKC route (UKPN 132kv between PC12-12a and PC8-9) each of
approximately 400m per underground section. These would require
4 new cable sealing end pylons built with temporary diversions
including a new cable joint bay.

Ecology and
Nature
Conservation

This route option is longer, contains more pylons and overhead line
(OHL) clearance works than others available, as well as 2 sections
of underground cable that would be needed, and would
consequently result in significantly more disturbance to faunal
species with potential to be present (water vole, bats, dormice, great
crested newt, reptile, invertebrates and breeding birds), and
temporary and permanent damage to habitats during construction.
Therefore, of the options available this is the least preferable.
Key negative impacts for this route are:







Highest number of pylons and thus disturbance and damage.
The OHL route (and working areas resulting) would affect a
greater extent of Lynne Wood ancient woodland (part of the
West Blean and Thornden Woods complex) including SSSI
units and veteran trees. There is the potential for significant
effects to occur (in EIA terms) and objections from statutory
and non statutory consultees would be likely.
More pylons within orchard habitat.
Close proximity to West Blean and Thornden Woods
complex, which would need sufficient stand off, or objections
from statutory and non statutory consultees would be likely.
In respect of European Protected Species, since reasonable
alternatives are available, this option may fail the alternative
test for derogation.

The advantage this route has over the other existing options is that
it avoids Kemberland Wood LWS, but this is not considered
sufficient to outweigh the negative effects of a number of additional
pylons (with associated workings areas and clearance required),
including more angles with bigger working areas and the
undergrounding of existing lines effects. Ecologically, this route is
therefore not preferred.
Landscape and
Visual

Final

Route Option D is the furthest away from receptors at Broad Oak
settlement which is a major advantage from a visual amenity
perspective. At its closest point PC7 is approximately 0.37
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Category

Considerations
kilometres from the settlement edge and PC8 located approximately
0.58 kilometres from Nook Farm. However the route option runs
closer to Vale Farm (listed Building) and cottages (on Barnett’s
Lane). Where visible, views of the pylons would benefit from
backgrounding by woodland (Blean Woods) in some views and
accord with Holford Rules rule 4.
However the route option is longer and therefore requires a greater
number of pylons than other options, including a greater number of
angle pylons which are more visually prominent than suspension
pylons. Furthermore, several of these would be on high ground just
south of the Blean Woods. The route follows quite high contours
and would be visible over a long distance, including from the south
at Broad Oak. The route would include 2 No. ‘crossings’ with the
132kV PKC route owned by UK Power Networks resulting in more
visually prominent platform pylons/sealing end compounds, one to
the west of Broad Oak and one on the higher valley slopes north of
Broad Oak.
In terms of landscape effects and landscape elements the route
avoids Kemberland Wood. The route lies in close proximity to an
angling lake off Mayton Lane (between PC9 and PC10). The route
option oversails woodland blocks and tree groups (between PC9
and PC10 and between PC12a and PC12b) and oversails a large
orchard east of Herne Bay Road. The route is in closer proximity to
the West Blean and Thornden Woods complex which would require
a sufficient stand-off. Overall this option presents the most
significant effects in terms of temporary and permanent impacts to
landscape features.
In terms of potential adverse effects and disadvantages from the
landscape standpoint the route option would require circa 8 spans
to be within the Blean Woods Special Landscape Area. The SLA is
to provide protection to the locally significant and attractive
landscape of the Blean Woods that, although not nationally
designated, should be protected and enhanced.
The route is outside of the original Route Corridor and the route
option may contravene Holford Rules 1,2 and 3 in particular as it
would not avoid the highest areas of amenity value and is not the
most direct line.

Historic
Environment

This route is located well to the north of Broadoak and is unlikely to
give rise to any discernible change in the settings of listed buildings
at Broadoak. There is a potential for adverse effects to arise through
change in the settings of Grade II listed buildings at Vale Farm,
Blaxland Farm and Calcott Hall, although these effects are unlikely
to be significant.
There is a potential for additional disturbance to archaeological
heritage assets primarily as a result of the increased number of
pylons and the requirement for undergrounding the existing PKC
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Considerations
OHL in two places. This route would also pass close to recorded
early-medieval remains west of Vale Farm, an area with significant
surface finds of prehistoric material south-east of Brambles Farm
and a Neolithic flint scatter east of Vale Farm. There is at present
no specific evidence that suggests that these effects could not be
mitigated, but the potential for significant adverse effects is greater
than the more southerly options.
Effects on historic landscape character would be of a greater
magnitude as a result of the sinuous route of the OHL, particularly
when seen cumulatively with the proposed reservoir where there is
a potential that these effects would be significant.

Other
Environmental

Final

In terms of all other environmental effects, in general there would be
greater effects due to the larger number of pylons and increased
route length, increasing construction activity (for example: number
of traffic movements required to deliver materials) and the duration
of disturbance is likely to increase. The principal effects however
would be driven by the ecological, landscape and historic
environment considerations provided above.
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6.

CONCLUSION

6.1.1

An appraisal of the four technical feasible options for routing the Richborough
Connection overhead line through South East Water’s land, within which the
reservoir is proposed, has been undertaken. Based on the analysis undertaken to
date and presented above the preferred route option by National Grid is Option C.
Option D is the least preferable.

6.1.2

The difference between Options A and C is considered marginal however Option D
was considered to have the greatest impacts on almost all of the parameters
considered. This was principally due to the significant increase in length and number
of pylons required and associated greater magnitude of effect in relation to
environmental receptors as set out above, and also in relation to the technical
complexities to construct and maintain this route.

6.1.3

Whilst Options A, B and C were similar in some aspects, given their geographical
proximity, it is considered that Option C is preferable. Option B would result in the
need for an additional pylon and would bring the route in closer proximity to Broad
Oak and properties on Herne Bay road and would give rise to greater visual effects
on sensitive visual receptors. It is also considered that Option B would affect habitat
with a confirmed dormice presence which would result in habitat disturbance and
removal.

6.1.4

Generally Options A and C are similar with the main difference being the ability of
Option C to avoid to a greater degree of the reservoir proposals and existing
vegetation (in particular woodland) clearance whilst maintaining the distance
between the new connection and residential receptors. Option C is considered by
National Grid to be an option which best balances the factors considered by National
Grid whilst meeting the requirements of South East Water.

6.1.5

National Grid believes that by adopting Option C the two projects can coexist and
that South East Water’s concerns with the project, summarised above, are overcome
by the routing of Option C. National Grid seeks to continue to work with South East
Water in the development of the detailed proposals for the new connection and
reservoir ensuring ongoing co-operation during the planning, construction and
operation stages.
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ANNEX 1:
APPROACH TO PLANTING FOR BROAD OAK RESERVOIR
AND THE PC ROUTE
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APPROACH TO PLANTING FOR BROAD OAK RESERVOIR AND THE PC ROUTE
Introduction
The purpose of this Note is to facilitate further discussion with South East Water regarding the design
and mitigation planting at the Proposed Broad Oak reservoir and National Grid’s proposal for a high
voltage power line and pylons between Richborough and Canterbury (the PC route).
It is National Grid’s intention to fully co-operate with SE Water to assist in the creation of a scheme
which not only mitigates for any adverse effects arising from the interaction of the reservoir and the
overhead power line but which also provides the best possible setting for the local community at
Broad Oak.
The Note has been prepared jointly between National Grid’s landscape consultant (TEP) and ecology
consultant (Amec) engaged on the Richborough Connection Project.
Overhead line Proposals
National Grid is currently reviewing its options in relation to the alignment of the proposed 400kV
overhead line (the PC Route). The proposed route is in close proximity to the proposed reservoir and
the north of the village of Broad Oak. National Grid is considering all environmental effects which
might arise from the proposed overhead line and will take a balanced view on a wide range of issues
including nature conservation, landscape and views, cultural heritage and noise.
Three alignments were considered and the current alignment passes close to the proposed reservoir
but would not oversail the water or the dam wall. The line would oversail the proposed stream
diversion corridor, the proposed bridleway (and maintenance access track) and areas of proposed
mitigation/integration planting.
Mitigation Proposals
It is considered that the proposed alignment of the overhead line and the reservoir mitigation
proposals could work together without compromising either scheme. The oversailing of the proposed
stream diversion corridor, the proposed bridleway and areas of proposed mitigation/integration
planting by the overhead line would not conflict with the planting intentions of SE Water as we
understand them to be.
National Grid has guidelines in relation to planting under or near overhead lines and these need not
conflict with the reservoir mitigation proposals.
Distances (electrical safety clearances) are specified between overhead lines and trees to ensure
safety to the public and to prevent electrical flashover of the line which could result in power failure
and/or damage to vegetation or property. Safety clearances are set out in the Electricity Safety,
Quality and Continuity Regulations 2002.
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The minimum safety clearance for trees under or adjacent to a 400kV line is 5.3m (or 3.1m for falling
trees).

Low height and slow growing species should be planted beneath overhead lines to ensure that future
safety problems will not occur and to reduce the need for significant ongoing tree management
works.
Access to pylon bases is required for maintenance purposes and planting should not obstruct or
interfere with maintenance access.
The following species are offered as appropriate choices for the Broad Oak Reservoir mitigation
planting.
The species will meet safety clearance requirements, providing they receive the appropriate
maintenance every 2-3 years.
All species are locally appropriate to the south east of England and Kent and are in line with
Biodiversity Action Plan and best practice principles in respect of their wildlife supporting capacity.
Soil analysis has not been undertaken and so a range of species suitable for more than one soil type
are suggested at this time.
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Suitable species to create low height woodland for visual screening and integration of reservoir
structures and features:





Crab apple Malus sylvestris (5-10m)
Field maple Acer campestre (up to 25m when mature but it takes 10 yrs to reach 8m high and
can be kept low through coppicing)
Hazel Corylus avellana (5-15m – would need management towards full maturity, but
recommended that this is regularly coppiced)
Holly Ilex aquifolium (<10m)

Suitable species for replacing or supplementing hedgerow and/or scrub:

















Blackthorn Prunus spinosa (1-5m)
Broom Cytisus scoparius (<4m)
Dogwood Cornus sanguinea (1.5-2.5m)
Elder Sambucus nigra (<5m)
Gorse Ulex europaeus (2-3m)
Guelder rose Viburnum opulus (<5m)
Hawthorn Crataegus monogyna (5-15m) (suggest this forms 60% of a hedgerow mix)
Juniper Juniperus communis (up to 10m but usually 3-5m max)
Privet Ligustrum vulgare (5m)
Dog rose Rosa canina (1-3m)
Field rose Rosa arvensis (up to 5m)
Spindle Euonymus europaeus (<6m)
Spurge laurel Daphne laureola (up to 1m)
Purging buckthorn Rhamnus catharticus (up to 10m but usually 4-6m)
Butcher’s broom Ruscus aculeatus (up to ~90cm)
Wayfaring tree Viburnum lantana (2-4m)

Suitable species for the stream diversion planting:








Alder buckthorn Frangula alnus (3-6m)
Almond willow Salix trianda (up to 10m)
Eared willow Salix aurita (0.5-2.5m)
Grey willow Salix cinerea (2-10m)
Osier willow Salix viminalis (5m)
Purple willow Salix purpurea (5m)
Goat willow Salix caprea (3-10m)

Further discussion between the parties is envisaged to develop a greater understanding of the issues
and design considerations relevant to each scheme and to ensure that a mutually acceptable
outcome is reached.

Reference documents
Electricity Association Technical Specification 43 – 8 Issue 2:1988 – Overhead clearances
Electricity Safety, Quality and Continuity Regulations 2002 (publication reference URN 02/1544) London, DTI
National Grid: A Sense of Place: design guidelines for development near high voltage overhead lines.
National Grid: Development Near Lines: Planning and Amenity Aspects of High Voltage Electricity Lines and Substations,
2001.
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