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Building on the outcomes of the Discovery Phase of the Nature4Networks (N4N) project, the present Alpha Phase 
seeks to further advance and develop four Nature-based Solutions (NbS) approaches for application in specific use 
cases (UCs) for UK electricity Distribution Network Operators (DNOs). Each use case seeks to address specific 
problems and challenges experienced by Scottish and Southern Electricity Networks Distribution (SSEN-D) across 
their operational areas in the UK, providing more sustainable and resilient solutions compared to those used currently 
under business-as-usual scenarios.

The four UCs being advanced in the project are: UC1 – linear woodlands for screening and sheltering of overhead 
lines (OHLs); UC2 – sustainable drainage systems (SuDS) for flood mitigation at substations; UC3 – bioswales as 
secondary oil containment mechanisms for oil-filled transformers; and, UC4 – thorny planting around OHL poles on 
agricultural land to deter cattle access and interference and enhanced visual awareness to reduce collision risk.

This portfolio of proposed NbS designs presents a range of site specific (except for UC4 which is general rather than 
site specific) outline plans, specifications, and visualisations to demonstrate the development and advancement of 
the concepts put forward under each UC. The designs presented demonstrate what could potentially be implemented 
at the sites identified through analysis and assessment of SSEN-D’s assets under both phases of the N4N project to 
date. It is intended that these designs form the basis for advancing the four selected UCs as trial proposals in a future 
phase(s) of the N4N project.

These designs, in conjunction with report ‘D3.2: Trial proposals for NbS use cases’ seek to contribute to the ambitions 
and aims of the N4N project to explore how NbS can be used by electricity distribution and transmission companies 
(and other relevant infrastructure owners and operators) in the UK as viable alternatives to traditional engineering 
methods for safeguarding network assets more sustainably whilst delivering greater levels of resilience to climate 
change impacts and multiple co-benefits.

Nature4Networks- Introduction
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Nature4Networks- UC1 Bridge of Awe Linear Woodland Plan
Plan 1:2000 @ A3
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Replacement of non-native woodland (commercial
forestry) with native species for visual screening from

immediate Loch Awe Holiday Park, provision of shelter
for O/H infrastructure, ecological resilience, connection

to existing habitats and wildlife corridors.

Scallop cut into ride to provide
shelter for wildlife.

Groups of Salix spp. (Willow) and Betula
pubescens (Downy Birch) to be planted
near wetland area (as noted in
specification).

Optional isolated glade with 'soft'
edges increasing habitat diversity
with conservation grassland mix.

Retention of existing woodland/vegetation,
however some removal of woodland to maintain a
minimum 12.5 metre buffer either side of the O/H
infrastructure for asset resilience and health and
safety.

Optional isolated glade with
'soft' edges increasing habitat
diversity with conservation
grassland mix.

Private access to remain with approx. 5m
offset of planting from tracks.

Woodland ride to be seeded
with conservation grassland.
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Nature4Networks- UC1 Bridge of Awe Linear Woodland Cross Sections
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Nature4Networks- UC2 Conon Bridge SuDS Plan
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Replacement of tarmac with permeable
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infilled with gravel to the front of the substation
with a filter drain connecting to the swale feature.

Removal of existing highway raised
kerb to a dropped kerb detail.
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Nature4Networks- UC2 Conon Bridge SuDS Cross Section

A A'

Existing perimeter security
fence to be retained

Swale plants shown
indicatively only - see

planting specification for
plant selection.

Slopes to be no steeper than 1:3

Existing gravel layer Existing slope - grassland
to be made good where

necessary after construction.

Wildflower seeding shown
indicatively only - see

planting specification for
plant selection.

Slopes to be no steeper than 1:3

Existing slope - grassland to be made good
where necessary after construction.

Substation infrastructure
shown indicatively only

Min 100mm sand

2 layers of impervious geosynthetic membrane by
specialist supplier (1 above and 1 under sand layer)

Min 300mm organic rich fill (to
naturally absorb hydrocarbons)

Substation infrastructure Adjacent open space

Existing perimeter security
fence to be retained

500mm earth bund seeded with
wildflower/ pollinator mix. 150mm topsoil.

B B'

Substation infrastructure
shown indicatively only

Existing gravel layer
50

0
Existing grassland to be made good
where necessary after construction.

Substation infrastructureAdjacent open space
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Existing perimeter security
fence to be retained
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indicatively only - see

planting specification for
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Existing gravel layer Existing slope - grassland
to be made good where

necessary after construction.

Wildflower seeding shown
indicatively only - see

planting specification for
plant selection.

Slopes to be no steeper than 1:3

Existing slope - grassland to be made good
where necessary after construction.

Substation infrastructure
shown indicatively only

Min 100mm sand

2 layers of impervious geosynthetic membrane by
specialist supplier (1 above and 1 under sand layer)

Min 300mm organic rich fill (to
naturally absorb hydrocarbons)

Min 300mm
organic rich
fill (to naturally
absorb
hydrocarbons)2 layers of impervious geosynthetic membrane by

specialist supplier (1 above and 1 under sand layer)

Min 100mm sand

Substation infrastructure Adjacent open space

Existing perimeter security
fence to be retained

500mm earth bund seeded with
wildflower/ pollinator mix. 150mm topsoil.
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Substation infrastructure
shown indicatively only

Existing gravel layer
50

0
Existing grassland to be made good
where necessary after construction.

Substation infrastructureAdjacent open space

Plot Date: File Name:7 March 2025 - 11:09 AM \\ghdnet\ghd\UK\Guildford\Projects\401\12644215\07. Delivery\Landscape\12644216-GHD-XX-XX-DR-LA-00011.dwgPlotted by: Emily Ramskill

Drawing No.

Drawing
Title

Size

Rev

A3

Client

Project

Status

Conditions of Use. This document may only be used by GHD's client (and any other
person who GHD has agreed can use this document) for the purpose for which it was
prepared and must not be used by any other person or for any other purpose.

Project No.

www.ghd.com

Rev Description Checked Approved Date

Author Drafting Check

Designer Design Check

Richmond House, Lawnswood Business Park,
Leeds, LS16 6QY, United Kingdom
T 44 (0)113 487 8600
E UKmail@ghd.com  W www.ghd.com

Gutteridge Haskins & Davey Limited

07/03/2025SWGSWGFOR COMMENT P01

SWG
SWG

LS
LS

P0112644215-GHD-XX-XX-DR-LA-00011

12644215

LANDSCAPE PROPOSALS 
SUBSTATION SWALE AND 
CONON BRIDGE 
FOR COMMENT 

NATURE4NETWORKS

SCOTTISH & SOUTHERN ELECTRICITY
NETWORKS

Notes:
To be read in conjunction with the following
drawings:
Landscape proposal -
12644215-GHD-XX-XX-DR-LA-00010
Sketch visualisation -
12644215-GHD-XX-XX-DR-LA-00012

0 1.5m0.5 1.0

SCALE 1:50  AT ORIGINAL SIZE

CROSS-SECTION A-A'

CROSS-SECTION B-B'

Cross Section A-A’ 1:50 @ A3

Cross Section B-B’ 1:50 @ A3



Nature4Networks

Nature4Networks- UC2 Conon Bridge Visual
Proposed



Nature4Networks

Nature4Networks- UC3 Inchbare Transformer Bioswale Plan
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only
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Transformer shown indicatively only

Membrane fixed to concrete plinth in
accordance with supplier details, to
form impervious joint.

Bioswale plants shown
indicatively only - see

planting specification for
plant selection.

300mm earth bund to southern
aspect - seeded with wildflower/

pollinator mix. 150mm topsoil.

Min 100mm sand

2 layers of impervious geosynthetic membrane by
specialist supplier (1 above and 1 under sand layer)

Access/egress footbridge
(min. 1m wide)

Earthing strip

Slopes to be no steeper than 1:3
Existing perimeter security
fence to be retained

A A'

150mm gravel layer

Min 300mm organic rich fill (to
naturally absorb hydrocarbons)

900 300 900

Bioswale plants shown indicatively only - see
planting specification for plant selection.

Minimum bed width. Levels as shown on
bioswale levels & drainage strategy layout

Existing perimeter security
fence to be retained

300mm earth bund to southern
aspect - seeded with wildflower/

pollinator mix. 150mm topsoil.

150mm gravel layer

Min 300mm organic rich fill (to
naturally absorb hydrocarbons)

Min 100mm sand

2 layers of impervious geosynthetic
membrane by specialist supplier (1
above and 1 under sand layer)

Slopes to be no steeper than 1:3

B B'
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Sedge planting Conservation grassland Attracting wildlife - butterflies & bees

CROSS-SECTION A-A'

CROSS-SECTION B-B'

OUTLINE SPECIFICATION

Planting Schedule:

Earth bund to be seeded with a
wildflower mix (see N4N report for
suitable species) e.g.
Prunella vulgaris (Selfheal)
Rhinanthus minor  (Yellow rattle)
Lotus corniculatus (Common bird’s-foot
trefoil)
Carex hirta (Hairy sedge)

Bioswale base to be planted with
emergent plant species mix (see N4N
report for suitable species) e.g.
Carex acutiformis (Pond sedge)
Glyceria fluitans (Flote-grass)
Iris pseudacorus (Yellow flag iris)
Veronica scutellata (Marsh speedwell)

To be planted as plugs @ 0.45cm apart
to allow for growth and spread.

Plant Protection:

Be sure planting to be free of any
vegetative contamination i.e. invasive
non-native species.
A maintenance regime is required i.e.
weeding and pruning/cutting back of
wildflower planting at least annually.
Bioswale planting to be pruned back
annually and replacement/restocking
when needed to maximise bioswale
potential.

30
0

Transformer shown indicatively only

Membrane fixed to concrete plinth in
accordance with supplier details, to
form impervious joint.

Bioswale plants shown
indicatively only - see

planting specification for
plant selection.

300mm earth bund to southern
aspect - seeded with wildflower/

pollinator mix. 150mm topsoil.

Min 100mm sand

2 layers of impervious geosynthetic membrane by
specialist supplier (1 above and 1 under sand layer)

Access/egress footbridge
(min. 1m wide)

Earthing strip

Slopes to be no steeper than 1:3
Existing perimeter security
fence to be retained

A A'

150mm gravel layer

Min 300mm organic rich fill (to
naturally absorb hydrocarbons)

900 300 900

Bioswale plants shown indicatively only - see
planting specification for plant selection.

Minimum bed width. Levels as shown on
bioswale levels & drainage strategy layout

Existing perimeter security
fence to be retained

300mm earth bund to southern
aspect - seeded with wildflower/

pollinator mix. 150mm topsoil.

150mm gravel layer

Min 300mm organic rich fill (to
naturally absorb hydrocarbons)

Min 100mm sand

2 layers of impervious geosynthetic
membrane by specialist supplier (1
above and 1 under sand layer)

Slopes to be no steeper than 1:3

B B'
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Sedge planting Conservation grassland Attracting wildlife - butterflies & bees
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CROSS-SECTION B-B'

OUTLINE SPECIFICATION

Planting Schedule:

Earth bund to be seeded with a
wildflower mix (see N4N report for
suitable species) e.g.
Prunella vulgaris (Selfheal)
Rhinanthus minor  (Yellow rattle)
Lotus corniculatus (Common bird’s-foot
trefoil)
Carex hirta (Hairy sedge)

Bioswale base to be planted with
emergent plant species mix (see N4N
report for suitable species) e.g.
Carex acutiformis (Pond sedge)
Glyceria fluitans (Flote-grass)
Iris pseudacorus (Yellow flag iris)
Veronica scutellata (Marsh speedwell)

To be planted as plugs @ 0.45cm apart
to allow for growth and spread.

Plant Protection:

Be sure planting to be free of any
vegetative contamination i.e. invasive
non-native species.
A maintenance regime is required i.e.
weeding and pruning/cutting back of
wildflower planting at least annually.
Bioswale planting to be pruned back
annually and replacement/restocking
when needed to maximise bioswale
potential.

Cross Section A-A’ 1:50 @ A3

Cross Section B-B’ 1:50 @ A3

Nature4Networks- UC3 Inchbare Transfomer Bioswale Cross Sections



Nature4Networks

Nature4Networks- UC3 Inchbare Transformer Bioswale Visual
Proposed



Nature4Networks

Nature4Networks- UC4 Thorny Planting Plan and Cross Section

A'

A

2.5m

1.2
m

min. 1m

Ladder stile

Approx. 0.5m
wide hedge 0HL infrastructure

pole

min.1m

Temporary 1.2m high fence with
chicken wire buried 150mm deep
and 150mm return.

Approx. 0.5m
wide hedge

Ground level

35
0m

m

Approx. 1m
wide top step

Metal plate on
each step for
added grip

Wire mesh pinned

1.2
m

3m
1.2

8m

A A'

Ladder stile

Plot Date: File Name:6 March 2025 - 10:05 AM \\ghdnet\ghd\UK\Guildford\Projects\401\12644215\07. Delivery\Landscape\12644216-GHD-XX-XX-DR-LA-00005.dwgPlotted by: Emily Ramskill

Drawing No.

Drawing
Title

Size

Rev

A3

Client

Project

Status

Conditions of Use. This document may only be used by GHD's client (and any other
person who GHD has agreed can use this document) for the purpose for which it was
prepared and must not be used by any other person or for any other purpose.

Project No.

www.ghd.com

Rev Description Checked Approved Date

Author Drafting Check

Designer Design Check

05/03/2025SWGSWGFOR COMMENT P01

SWG
SWG

LS
LS

P0112644216-GHD-XX-XX-DR-LA-00005

12644215

& CROSS-SECTION
LANDSCAPE PROPOSAL
LADDER STILE ACCESS 
DUFFTOWN 
FOR COMMENT 

NATURE4NETWORKS

SCOTTISH & SOUTHERN ELECTRICITY
NETWORKS

Richmond House, Lawnswood Business Park,
Leeds, LS16 6QY, United Kingdom
T 44 (0)113 487 8600
E UKmail@ghd.com  W www.ghd.com

Gutteridge Haskins & Davey Limited

OUTLINE SPECIFICATION

Planting Schedule:

Hedgerow Planting:
Prunus spinosa (Blackthorn)
Crataegus monogyna (Hawthorn)
Rosa canina (Dog rose)
Ilex aquifolium (Holly)
Berberis vulgaris (Common barberry)

Hedgerow planting to be double row of
thorny-species, planted at 25cm spacing
between rows (5-7 plants per metre).
Bare root planting whips typically @
90-120cm in height.
These spacings will help ensure healthy
growth and development of the
hedgerow.

To protect the hedgerow from
herbivores while it establishes, follow
these steps:

All individual planting to include guards
or shelters for added protection.
Use galvanised chicken wire or mesh
that is 1.2 metres high with 50mm holes
and 1mm wire. 150mm of netting to be
buried beneath ground and turned
outwards to deter rabbits from digging
under the fence. Lap of netting held
down with pegs.

Pull the wire/mesh tight to avoid
sagging. Secure the wire/mesh at each
corner with round pressure treated
timber fencing stakes (75mm x 1.8m

high). Bury the stakes 600mm deep for
stability.
Example suppliers: 1.2m 5ft Chicken
Wire Netting | Hexagonal Wire Fencing
50mm mesh. https://shorturl.at/urDel
Four stakes (i.e. Round Pressure
Treated Fencing Stakes - Green Barn
Timbers Ltd). https://shorturl.at/ysBZy

Stile to be custom made with suitable
long lasting timber. To be made at
approx. 75 degree angle to ensure good
stability. Gaps between steps to be
approx. 350mm. Steps to be metal
plated for additional grip.

Hedgerow to be maintained annually, at
least once a year.

Key

OHL infrastructure pole

Existing

Proposed

1.2m high native hedge

Timber ladder stile for access/egress

Notes:
To be read in conjunction with the following
drawings:
Visualisation -
12644216-GHD-XX-XX-DR-LA-0006
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Temporary 1.2m high (above ground)
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OUTLINE SPECIFICATION

Planting Schedule:

Hedgerow Planting:
Prunus spinosa (Blackthorn)
Crataegus monogyna (Hawthorn)
Rosa canina (Dog rose)
Ilex aquifolium (Holly)
Berberis vulgaris (Common barberry)

Hedgerow planting to be double row of
thorny-species, planted at 25cm spacing
between rows (5-7 plants per metre).
Bare root planting whips typically @
90-120cm in height.
These spacings will help ensure healthy
growth and development of the
hedgerow.

To protect the hedgerow from
herbivores while it establishes, follow
these steps:

All individual planting to include guards
or shelters for added protection.
Use galvanised chicken wire or mesh
that is 1.2 metres high with 50mm holes
and 1mm wire. 150mm of netting to be
buried beneath ground and turned
outwards to deter rabbits from digging
under the fence. Lap of netting held
down with pegs.

Pull the wire/mesh tight to avoid
sagging. Secure the wire/mesh at each
corner with round pressure treated
timber fencing stakes (75mm x 1.8m

high). Bury the stakes 600mm deep for
stability.
Example suppliers: 1.2m 5ft Chicken
Wire Netting | Hexagonal Wire Fencing
50mm mesh. https://shorturl.at/urDel
Four stakes (i.e. Round Pressure
Treated Fencing Stakes - Green Barn
Timbers Ltd). https://shorturl.at/ysBZy

Stile to be custom made with suitable
long lasting timber. To be made at
approx. 75 degree angle to ensure good
stability. Gaps between steps to be
approx. 350mm. Steps to be metal
plated for additional grip.

Hedgerow to be maintained annually, at
least once a year.

Key

OHL infrastructure pole

Existing

Proposed

1.2m high native hedge

Timber ladder stile for access/egress

Notes:
To be read in conjunction with the following
drawings:
Visualisation -
12644216-GHD-XX-XX-DR-LA-0006

0 0.75m0.25 0.5

SCALE 1:25  AT ORIGINAL SIZE

PRECEDENT IMAGES:

Timber ladder stile access/egress over
wire fence

Stile steps with metal plated grips Native hedgerow planting

Temporary 1.2m high (above ground)
galvanised chicken wire/mesh fence
staked at each corner with a round
timber fence stake

Grassland (cattle grazing)

Proposed layout - hedgerow & ladder stile Cross-section A-A' - hedgerow & ladder stile

Plan 1:25 @ A3 Cross Section 
NOT TO SCALE

Min. 1m
clearance

Min. 1m
clearance

A'

A

Temporary 1.2m high
fence (above ground),
staked at either corner Ladder stile

1.2m high hedgerow

OHL infrastructure pole

2.5m

1.2
m

min. 1m

Ladder stile

Approx. 0.5m
wide hedge 0HL infrastructure

pole

min.1m

Temporary 1.2m high fence with
chicken wire buried 150mm deep
and 150mm return.

Approx. 0.5m
wide hedge

Ground level

35
0m

m

Approx. 1m
wide top step

Metal plate on
each step for
added grip

Wire mesh pinned

1.2
m

3m
1.2

8m

A A'

Ladder stile

Plot Date: File Name:6 March 2025 - 11:03 AM \\ghdnet\ghd\UK\Guildford\Projects\401\12644215\07. Delivery\Landscape\12644216-GHD-XX-XX-DR-LA-00005.dwgPlotted by: Lewis Stevenson

Drawing No.

Drawing
Title

Size

Rev

A3

Client

Project

Status

Conditions of Use. This document may only be used by GHD's client (and any other
person who GHD has agreed can use this document) for the purpose for which it was
prepared and must not be used by any other person or for any other purpose.

Project No.

www.ghd.com

Rev Description Checked Approved Date

Author Drafting Check

Designer Design Check

05/03/2025SWGSWGFOR COMMENT P01

SWG
SWG

LS
LS

P0112644216-GHD-XX-XX-DR-LA-00005

12644215

& CROSS-SECTION
LANDSCAPE PROPOSAL
LADDER STILE ACCESS 
DUFFTOWN 
FOR COMMENT 

NATURE4NETWORKS

SCOTTISH & SOUTHERN ELECTRICITY
NETWORKS

Richmond House, Lawnswood Business Park,
Leeds, LS16 6QY, United Kingdom
T 44 (0)113 487 8600
E UKmail@ghd.com  W www.ghd.com

Gutteridge Haskins & Davey Limited

OUTLINE SPECIFICATION

Planting Schedule:

Hedgerow Planting:
Prunus spinosa (Blackthorn)
Crataegus monogyna (Hawthorn)
Rosa canina (Dog rose)
Ilex aquifolium (Holly)
Berberis vulgaris (Common barberry)

Hedgerow planting to be double row of
thorny-species, planted at 25cm spacing
between rows (5-7 plants per metre).
Bare root planting whips typically @
90-120cm in height.
These spacings will help ensure healthy
growth and development of the
hedgerow.

To protect the hedgerow from
herbivores while it establishes, follow
these steps:

All individual planting to include guards
or shelters for added protection.
Use galvanised chicken wire or mesh
that is 1.2 metres high with 50mm holes
and 1mm wire. 150mm of netting to be
buried beneath ground and turned
outwards to deter rabbits from digging
under the fence. Lap of netting held
down with pegs.

Pull the wire/mesh tight to avoid
sagging. Secure the wire/mesh at each
corner with round pressure treated
timber fencing stakes (75mm x 1.8m

high). Bury the stakes 600mm deep for
stability.
Example suppliers: 1.2m 5ft Chicken
Wire Netting | Hexagonal Wire Fencing
50mm mesh. https://shorturl.at/urDel
Four stakes (i.e. Round Pressure
Treated Fencing Stakes - Green Barn
Timbers Ltd). https://shorturl.at/ysBZy

Stile to be custom made with suitable
long lasting timber. To be made at
approx. 75 degree angle to ensure good
stability. Gaps between steps to be
approx. 350mm. Steps to be metal
plated for additional grip.

Hedgerow to be maintained annually, at
least once a year.
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SCALE  1 : 50
BIOSWALE LEVEL & DRAINAGE STRATEGY
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TYPICAL BUILDUP MATERIAL DETAIL
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DRAWING NOTES

1. DO NOT SCALE FROM THIS DRAWING

2. IF IN DOUBT, CONSULT THE ENGINEER.

3. THIS DRAWING IS FOR PRELIMINARY PURPOSES ONLY AND MUST NOT BE USED FOR 
CONSTRUCTION UNDER ANY CIRCUMSTANCES.

4. ALL EXISTING INFORMATION SHOWN IS INDIACTIVE ONLY AND TO DEMONSTRATE CONCEPT. 
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