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NaturedNetworks- Introduction

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.
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Natured4dNetworks- uc1 Bridge of Awe Linear Woodland Plan

Plan 1:2000 @ A3

P A N S Key
_bb.'"' AR __:. Groups of Salix spp. (Willow) and Betula Existing
’ pubescens (Downy Birch) to be planted S
near wetland area (as noted in E‘g_%-ﬂ?k Built form
specification). = N

immediate Loch Awe Holiday Park, provision of shelter ‘- . Woodland and understorey planting

for O/H infrastructure, ecological resilience, connection

to existing habitats and wildlife corridors. - Optional woodland glades habitat

X , , al . - Optional conservation grassland
Optional isolated glade with 'soft' RN . Retention of existing woodland/vegetation,

edges increasing habitat diversity b & o g S h = 3 however some removal of woodland to maintain a 1.8m high deer proof post and wire
’ S N : minimum 12.5 metre buffer either side of the O/H fencin g

infrastructure for asset resilience and health and
safety.

Optional isolated glade with
'soft' edges increasing habitat
diversity with conservation
grassland mix.
"
offset of planting from tracks. §j = ..

=
'-—-—""': " ""T‘
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Nature4Networks- uc1 Bridge of Awe Linear Woodland Cross Sections
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SCALE 1:250 AT ORIGINAL SIZE
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1.8m timber post—
& wire fence

Existing fence——
to be retained

L

Woodland and ;
understorey

. - " -, = . 4 . . : - : Optional d : - x
Core of linearfss = ? . Woodland and : ptiona ; . xisting
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Natured4dNetworks- uc1 Bridge of Awe Linear Woodland Plan
Optional Phase 2

P I an 1 . 2 000 @ A3 | Groups of Salix spp. (Willow) and Betula Key

pubescens (Downy Birch) to be planted Existing
near wetland area (as noted in
specification).

Woodland ride to be seeded
with conservation grassland.

S
. Woodland removal

Proposed

Phase 1 vegetation extent
Phase 2 vegetation extent

immediate Loch Awe Holiday Park, provision of shelter N d C i dland
for O/H infrastructure, ecological resilience, connection NS ‘ ) ore native wooaian

to existing habitats and wildlife corridors. | 2

- Woodland and understorey planting

‘ T ‘ Retention of existing woodland/vegetation, “ Optional woodland glades habitat
edges increasing habitat diversity b ooy _' e " however some removal of woodland to maintain a

with conservation grassland mix. | % By : \ minimum 12.5 metre buffer either side of the O/H E Optional conservation grassland
, N et | infrastructure for asset resilience and health and

safety. -\\ 1.8m high deer proof post and wire
Optional isolated glade with fencmg

'soft' edges increasing habitat
diversity with conservation
grassland mix.

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

Existing hedgerows to remain, fencing to be
replaced behind hedgerow with 1.8m post and wire
fencing for red deer exclusion. Any damage during s
works to be replaced with same or similar species.
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Nature4Networks- uc1 Bridge of Awe Linear Woodland Cross Sections
Phase 1 & 2

Cross Section A-A’
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Natured4dNetworks- uct Bridge of Awe Linear Woodland Visual looking
South East
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Natured4dNetworks- uct Bridge of Awe Linear Woodland Visual looking
North West
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Nature4Networks- uc2 Conon Bridge SuDS Plan

Plan 1:500 @ A3 —

Key
- Existing

4%

NV

0.5m high low earth bund sown
with wildflower/pollinator mix.

Swales to be no steeper

than 1:3. Beds to fall between:
maximum 1:50

maximum 1:100

0.5m high low earth bund sown

with wildflower/pollinator mix. kerb to a dropped kerb detail.

Replacement of tarmac with permeable
surface treatment in the form of geogrid

infilled with gravel to the front of the substation
with a filter drain connecting to the swale feature.
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Nature4Networks- uc2 conon Bridge SuDS Cross Section

ross Section A-A’1:50 @ A3

—- Substation infrastructure

Y
A

Adjacent open space

Substation infrastructure Existing slope - grassland to be made good —
shown indicatively only where necessary after construction.

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

Existing gravel layer — Swale plants shown — Existing slope - grassland — Wildflower seeding shown —
indicatively only - see to be made good where indicatively only - see
planting specification for necessary after construction. planting specification for
A plant selection. plant selection. Al

: AANA QUL Min 300mm organic rich fill (to
Min 100mm sand =SS ~< NRRRN naturally absorb hydrocarbons)

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

Cross Section B-B’ 1:50 @ A3

____ A
—— Adjacent open space

Y
A

Substation infrastructure —

Substation infrastructure
shown indicatively only

900mm earth bund seeded with — [~ Existing perimeter security
wildflower/ pollinator mix. 150mm topsoil. fence to be retained

: , he |
Existing grassland to be made good

where necessary after construction.
§ e ' ] g 0 i

Existing gravel layer —
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Nature4Networks- uc2 conon Bridge Visual
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Natured4dNetworks- uc3 Inchbare Transformer Bioswale Plan

Plan 1:50 @ A3
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" steeper than 1:3

5

LRSS
= Swale bed slopes to
= fall between -

& maximum 1:50

i 298
s

o

L

»

=

s

i
3
3
-3
= =
.-3
S
')

b

OI fiIId transforer
&= shown indicatively
= only

]

= Concrete transformer
= plinth
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NaturedNetworks- UcC3 Inchbare Transfomer Bioswale Cross Sections

150mm gravel layer — — Transformer shown indicatively only

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

Slopes to be no steeper than 1:3

Existing perimeter security

A / footbrid
ccess/egress 1ootbriage fence to be retained

(min. 1m wide)

— 300mm earth bund to southern
aspect - seeded with wildflower/
pollinator mix. 150mm topsoil.

Earthing strip

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

A

A|

o
o
o

LA S A A T T

3 Vi 300mm organic rich fiti {to
naturally absorb hydrocarbons

)

Min 100mm sand
FE layers of impervious geosynthetic membrane by |
specialist supplier (1 above and 1 under sand layer)

Bioswale plants shown indicatively only - see 150mm gravel layer — 300mm earth bund to southern — Existing perimeter security
planting specification for plant selection. aspect - seeded with wildflower/ fence to be retained
pollinator mix. 150mm topsoil.

ross Section B-B’ 1:50 @ A3

Slopes to be no steeper than 1:3

Bl

Tty A o o s 8 B o e R R R R R e R R S R R R e —=————— Min 300mm organic rich fill (to |
; : naturally absorb hydrocarbons)

Min 100mm sand

1900 & 13000900 | - 3 e oA (75 : & 2 layers of impervious geosynthetic
1] ' i ' membrane by specialist supplier (1
above and 1 under sand layer)

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

Nature4Networks Electricity Networks

Scottish & Southern



Nature4dNetworks- uc3 Inchbare Transformer Bioswale Visual
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Natured4dNetworks- uc4 Thorny Planting Plan and Cross Section

Plan 1:25 @ A3 R Cross Section
- = o | - NOT TO SCALE

Ladder stile
—— Ladder stile

Temporary 1.2m high fence with

chicken wire buried 150mm deep

and 150mm return. Approx. 1m
wide top step

Metal plate on
each step for
added grip

Existing
s - OHL infrastructure pole

- Grassland (cattle grazing) Approx. 0.5m OHL mhrastitre Approx. 0.5m
wide hedge wide hedge

Proposed
[B] 1.2m high native hedge

- Timber ladder stile for access/egress

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

round leve
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Natured4dNetworks- uc4 Thorny Planting Visual
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Nature4Networks- uc3 Inchbare Substation Bioswale
General Arrangement Sections and Details

15800

EXISTING SWITCH
HOUSE

MINIMUM 1m WIDE ACCESS/EGRESS EXTENT OF NEW AREA PLANTING TO BE IN ACCORDANCE WITH

FOOTBRIDGE SUPPLIED BY LOCAL LANDSCAPE DESIGN
SUPPLIER (TYPICAL TO THREE SIDES OF;
BIOSWALE

EXISTING SITE
ENTRANCE

CABLE STAYS SHOWN INDICATIVELY ONLY.
SEE NOTE 4/RE. EXISTING ASSETS

119600
ELECTRICAL CONNECTIONS|

EARTHING STRIPS

NEW BIOSWALE AREA (SEE FOR 3D ISOMETRIC VIEWS REFER TO:

OIL FILLED TRANSFORMER % KEY PL AN 12644215-GHD-XX-XX-DRG-GN-00002
SHOWN INDICATIVELY ONLY[ |ERR s | o : ARRANGEMENT JALNE NS T A )

SCALE 1:200

OUTLINE OF OIL FILLED JERURLAAgY
TRANSFORMER SHOWN
INDICATIVEL

GRAVEL MINIMUM 1m
BEYOND TRANSFORMER
OUTLINE|

CONCRETE TRANSFORMER PLINTH OHL TOWER SHOWN INDICATIVEL

ELECTRICAL CONNECTIONS]

TRANSFORMER SHOWN
INDICATIVELY ONLY

BIOSWALE GENERAL ARRANGEMENT

SCALE 1:50

MEMBRANE FIXED TO CONCRETE
PLINTH IN ACCORDANCE WITH
SUPPLIER DETAILS, TO FORM

IMPERVIOUS JOINT
SUMP FOR PUMPED REMOVAL OF RUN-OFF FORMED BY PRECAST 1
MANHOLE RING. INTERFACE WITH MEMBRANE AT BASE TO BE IN 300mm MAX HEIGHT BUND
ACCORDANCE WITH SPECIALIST DETAILS SOWN WITH MIX AS PER
LANDSCAPE SPECIFICATION
EARTHING STRIP

&— ELECTRICAL CONNECTIONS

\— BIOSWALE TO BE CONSTRUCTED WITH FLAT

BASE TO SIMPLIFY CONSTRUCTION
SECTION A 1
SCALE 1:50
SIDE SLOPES TO SUIT
LEVELS SHOWN - WITH
SLOPES TO BE NO
STEEPER THAN 1:3
SWALE BED SLOPES TO BIOSWALE PLANTS SHOWN
GRAVEL AREA TO HAVE NOMINAL FALL BETWEEN MAXIMUM INDICATIVELY ONLY - ALL PLANTING TO
FALLS TO MAIN BIOSWALE AREAS 1:50 and MINIMUM 1:100 r F BE TO LANDSCAPE SPECIFICATION
900 300 900
v
/ SECTION B
MINIMUM BED WIDTH. LEVELS AS SCALE 1:50
SHOWN ON BIOSWALE LEVELS &
DRAINAGE STRATEGY LAYOUT
NI
///\///\///\///\///\///\///\/4%7 MIN 300mm ORGANIC RICH SOIL FILL (TO
//\\//\\//\\//\\//\\//\\//\\//\ // NATURALLY ABSORB HYDROCARBONS)
L o T T T T L MIN 100mm SAND
————————— 2LAYERS OF IMPERVIOUS
GEOSYNTHETIC BARRIER BY
SPECIALIST SUPPLIER (1 ABOVE AND 1
UNDER SAND LAYER)
BIOSWALE LEVEL & DRAINAGE STRATEGY TYPICAL BUILDUP MATERIAL DETAIL
SCALE 1:50 SCALE 1:25
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Nature4dNetworks- uc3 Inchbare Substation Bioswale
3D Isometric Views

Scales as shown
@ A1

3D ISOMETRIC - SOUTHWEST FACING (INDICATIVE
ONLY)
TO SCALE

NOT
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