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Glossary of Terms
Amenity
grassland

Usually located in open urban areas, amenity grassland is
intensively managed and regularly mown grassland, e.g.
lawns. Perennial rye-grass (Lolium perenne) usually
dominates.
Biodiversity Action A document which sets out habitats and species which are
Plan (BAP)
priorities for protection and restoration due to be being
threatened, and includes measures to achieve their protection
and restoration.
Brownfield
The term brownfield refers to previously developed land which
has been allowed to become vegetated. Usually a mixture of
bare earth and ephemeral/short perennial vegetation or other
early-successional communities. Habitats on brownfield land
can often be important for wildlife. Brownfield is a general
term, which is associated with the specifically defined Habitat
of Principal Importance, Open Mosaic Habitat on Previously
Developed Land.
Detailed Design
The design that defines precisely the works that are to be
constructed to meet the specified outputs.
Development
This is a statutory order which provides consent for the project
Consent Order
and means that a range of other consents, such as planning
(DCO)
permission and listed building consent, will not be required. A
DCO can also include provisions authorising the compulsory
acquisition of land or of interests in or rights over land which is
the subject of an application.
http://infrastructure.planninginspectorate.gov.uk/help/glossaryof-terms/
Ephemeral/short
A habitat that is usually the first stage of succession,
perennial
consisting mostly of low-growing herbs with a patchy
vegetation
distribution on bare ground. Typical of brownfield habitat.
Extended Phase 1 Phase 1 habitat survey is a standard technique for rapidly
Habitat Survey
obtaining baseline ecological information over a large area of
land. Habitats are mapped based on the vegetation present.
The technique is often extended to give further consideration
to the potential of habitats to support protected species and
species of conservation concern.
Mitigation
Measures including any process, activity, or design to avoid,
reduce, remedy or compensate for negative environmental
impact or effects of a development.
The value of the services derived from natural assets (e.g.
Natural Capital
soil, air, water and biodiversity) can be defined as Natural
Capital. There is an area of research which looks to give
monetary values to these assets in terms of the services they
provide. This is called Natural Capital Valuation.
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Open Mosaic
Habitat on
Previously
Developed Land
Order Limits

Semi-Improved
Grassland

See Brownfield.

The extent of land and rights over land that will be needed
temporarily to construct the Scheme, and permanently to
operate, maintain and safeguard the Scheme (often referred
to as ‘the red line boundary’).
Grasslands can be classified in terms of their ‘improvement’
by natural or artificial nutrients such as manure or agricultural
fertilisers. Grasslands with high levels of nitrification, such as
pasture, tend to have low species-diversity and are referred to
as improved.
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1.

INTRODUCTION

1.1

Overview and Concept

1.1.1

Land will be occupied permanently by the Scheme for highways, footways,
cycleways, and tunnel portal buildings. These areas would result in
permanent loss of habitat area. The aim of this document is to provide a
mitigation strategy for the Environmental Statement (ES) for biodiversity, to
ensure a net gain is delivered for the Scheme. This Silvertown Tunnel
Biodiversity Action Plan (BAP) and Mitigation Strategy (MS) has been
evolved in parallel with Scheme design iterations. It includes strategies for
both onsite (within the Order Limits) mitigation and enhancement and for
offsite compensation (offsetting).This BAP and MS identifies habitat types to
be selected for replacement within the Order Limits, and parameters for
biodiversity offsetting projects outside of the Order Limits, based on the
findings in the ES.

1.1.2

The Silvertown Tunnel BAP and MS has been written with the following
aims:
 to provide an overarching document to capture the mitigation Design
Principles for the replacement habitats for The Scheme; and
 to provide a level of certainty for mitigation implementation and success
via the capture of the quanta of habitat that requires replacing and
defining the required design and implementation of this mitigation.

1.1.3

The bespoke BAP and MS approach provides a framework to ensure that
the mitigation vision of the Scheme is captured and adhered to throughout
the lifetime of The Scheme. The principles of the mitigation hierarchy apply,
i.e. the preference is for avoidance of impact followed by mitigation and
enhancement wherever possible onsite within the Order Limits and finally
offsite compensation and enhancement (offsetting).

1.1.4

This document is designed to capture the specific issues with regard to the
Silvertown Tunnel Scheme within its local context as follows:
 Outline the key requirements and objectives to ensure that the delivery
of these habitats within the Order Limits and off-site biodiversity
offsetting is achievable. (Chapter 2).
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 Identify the mechanisms for implementation including key stakeholders
who should be included in implementation discussions going forward to
beyond ES submission (Chapter 2 and 3).
 Identify the key species and habitats which have local relevance within
the context of the Silvertown Tunnel Scheme and are aligned to the
Royal Borough of Greenwich, the London Borough of Newham, London
Local BAPs and Green Infrastructure Strategies to maximise the
benefits of biodiversity mitigation (Chapter 4).
 Outline the design parameters for the habitats to be replaced within the
Order Limits, and to be applied to the off-site biodiversity offsetting
projects. (Chapter 5).
 Identify the habitat deficit and apply Natural Capital Valuation (NCV)
principles to assessing the value of the land in terms of ecosystem
function and monetising those functions so that a monetary value for
off-site biodiversity offsetting is secured to meet the mitigation
objectives. (Chapter 6).

Page 11 of 124

Silvertown Tunnel
Appendix 9.H Biodiversity Action Plan and Mitigation Strategy
Document Reference: 6.3.9.8

2.

MECHANISMS FOR IMPLEMENTATION

2.1

Overview

2.1.1

This section outlines the mechanisms in place to ensure the implementation
of the BAP and MS, and is split into the following topic areas:
 General Design Principles;
 Design of Onsite Habitat Features;
 Off-site Biodiversity Offsetting Approach: Natural Capital Valuation;
 Design Review Panel and Stakeholder Engagement; and
 General Compliance.

2.2

General Design Principles

2.2.1

The measures of this BAP MS are ultimately secured by Requirement 14 of
the DCO. However their interaction with the detailed design is also secured
by the Design Principles, which are the design related commitments that set
the framework within which, through the DCO, the detailed design of the
Scheme will be required to respond. The most relevant of these principles
are Design Principles LSCP.10; LSCP.11, LSCP.13, LSCP.14, SUEN.02;
SUEN.03; and SUEN.04 (Pages 23, 24 and 31) submitted at Deadline 4,
which relate to landscape design, tree planting, the provision and design of
green infrastructure and biodiversity offsetting.

2.2.2

The mechanisms for achieving compliance with the Design Principles are set
out in Sections 2.3 (onsite) and 2.4 (offsite) below.

2.3

Design of Onsite Habitat Features

2.3.1

At the time of submission, the landscape plans for which the Design
Principles are proposed were illustrative. During the detailed design stage,
the detailed landscaping scheme will be progressed in association with an
ecologist and will adhere to the principles set out in this BAPMS, and the
parameters of the Landscaping Plan secured by the DCO. The parameters
of this Landscaping Plan include permanent habitat creation within the Order
Limits in both Silvertown and Greenwich.

2.3.2

The landscaping scheme developed at the detailed design stage will set out
the finalised design, species mix and location of the the permanent habitats
for replacement and enhancement, including their connectivity. Once fully
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developed, this detailed landscaping scheme will be approved by the
relevant planning authority pursuant to Requirement 6 of the DCO.
2.3.3

Further details of the habitat design parameters that must be considered
during the development of this detailed landscaping scheme are set out in
Chapter 5 of this BAP MS.

2.4

Off-site Biodiversity Offsetting Approach: Natural Capital Valuation
General Principles of Natural Capital Valuation

2.4.1

There are a large number of services provided by habitats that benefit
humans. These benefits cover a wide range of what has come to be termed
“Ecosystem Services” which are broadly divided into 4 categories:
 provisioning, services such as the production of food and water;
 regulating, services such as the control of climate and water, air, soil
quality;
 supporting, services such as nutrient cycles and crop pollination; and
 cultural, services such as spiritual, health and recreational benefits.

2.4.2

The term Natural Capital Valuation has been adopted to cover the valuation
of these services, this valuation may be qualitative or quantitative. Undervaluing these services can lead to sub-optimal use of ‘Natural Capital’ and
result in inefficient use of resources and a poorer outcome for the Scheme
and for biodiversity.

2.4.3

By identifying and understanding the value of these benefits, planners and
managers can make better informed decisions and move towards
sustainable development. Thus, in order to provide the maximum flexibility
for mitigation and enhancement for the Scheme and to obtain the best result
for biodiversity we have applied Natural Capital Valuation principals based
on the Natural Capital Coalition’s (NCC’s) draft Natural Capital Protocol
(consultation draft released November 2015).

2.4.4

The detail of our approach to Natural Capital Valuation is presented in Annex
2 of this document.
Habitat and Natural Capital Valuation Calculations

2.4.5

The total area of habitat to be lost within the Order Limits has been
estimated at 24,326 m2. As presented in Table 9-9 of the ES, there is
currently a total of 18,958m2 of permanent habitat creation within the Order
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Limits which will be incorporated into the Scheme design and be secured
through the Landscaping Plan in the DCO.
2.4.6

The residual habitat loss, following onsite mitigation replacement, has
therefore been calculated in terms of area (m2) and valued in terms of
natural capital value to determine an appropriate monetary contribution for
biodiversity offsetting.

2.4.7

The landscape proposals accompanying the application are illustrative and
therefore there was a degree of uncertainty as to the relative proportion of
habitats that will be replaced. An absolute residual value based on each
habitat deficit therefore is not possible. However, to enable immediate
implementation of the biodiversity offsetting and to secure a guaranteed net
gain, the NCV value of the most valuable habitats to be permanently lost has
been utilised to represent the total area of residual habitat loss to generate
an overall ‘worst case’ value.

2.4.8

Further details of the NCV calculation are provided in Chapter 6 and Annex 2
of this BAP MS.
Biodiversity Offsetting Contribution

2.4.9

The purpose of the Biodiversity Offsetting financial Contribution is for
biodiversity offsetting outside of the Order Limits in accordance with the
principles set out in this BAP MS. The terms and conditions of the use of the
Biodiversity Offsetting Contribution will be detailed in a legal agreement with
the Royal Borough of Greenwich (RBG). RBG will manage how this financial
contribution is allocated to suitable projects within their borough.

2.4.10 To ensure that project/s chosen by RBG deliver the required mitigation and
to assist RBG with this selection process each proposed project will be
measured against a project checklist. An audit will be undertaken on
completion of the chosen project/s to ensure it meets the principles of the
BAP MS. Annex 1 includes an example of a project checklist and application
form to be utilised by RBG.
2.5

Design Review Panel and Stakeholder Engagement

2.5.1

Given the time likely to elapse between the determination of the DCO and
the Scheme implementation, and to ensure that the best options for
biodiversity are chosen, stakeholders will have an opportunity to provide
input and review ecological mitigation at the detailed design stage. A
potential selection of relevant stakeholders are presented in Chapter 3.

Page 14 of 124

Silvertown Tunnel
Appendix 9.H Biodiversity Action Plan and Mitigation Strategy
Document Reference: 6.3.9.8

2.5.2

The Silvertown Tunnel Design Review Panel has been set up to provide
design assurance throughout the Silvertown Tunnel design process. The
Scheme Design Review Panel is comprised of representatives from
organisations including Publica, DSDHA, Crossrail Urban Integration,
Gensler, Urban Design London, and will also include an ecologist with
appropriate experience. They will therefore also advise on the
implementation of the parameters within this document as as consequence
of the Design Principles and the DCO. In particular, in the event that there is
disagreement between Stakeholders, the Design Review Panel will be asked
to provide a recommended direction.
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3.

STAKEHOLDERS

3.1

Key Stakeholders

3.1.1

Consultation on this BAP MS, and its content, has been undertaken with
Natural England and with the London Borough of Newham and the Royal
Borough of Greenwich.

3.1.2

Progressing the BAP MS towards implementation of replacement habitat
mitigation with the Order Limits will involve continual stakeholder
engagement with, but not be limited to, the following groups:
 London Borough of Newham;
 Royal Borough of Greenwich;
 Greater London Authority (GLA); and
 Natural England.

3.1.3

When considering the implementation of biodiversity offsetting outside of the
Order Limits any stakeholder engagement will be led by the promoter of the
chosen project (see section 2.4.9) .

3.1.4

Additional stakeholders that may also be consulted when progressing the
BAP MS, for both the replacement habitat mitigation within the Order Limits
or as part of the off-site biodiversity offsetting would be dependent on the
final Scheme design, but could include (although is not limited to) the
following bodies:
 British Trust for Conservation Volunteers;
 Environment Agency (EA);
 Groundwork;
 London Swifts;
 Black Redstart.org;
 Living Roofs.org;
 London Wildlife Trust;
 Natural England;
 Newham Conservation Volunteers;
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 Thames 21;
 The Wren Conservation and Wildlife Group;
 Friends of the London Cemetery;
 Friends of Parks (Greenwich and Newham);
 University of Greenwich Green Roofs and Living Walls Centre; and
 University of East London.
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4.

KEY SPECIES AND HABITATS

4.1

Key Existing Receptors

4.1.1

Biodiversity mitigation, enhancement and offsetting options are aligned with
the important ecological features on site, the aspirations within the RB
Greenwich and LB Newham Local Biodiversity Action Plans (LBAPs) and
those raised through consultation with the Local Boroughs and Natural
England.

4.1.2

Please refer to Drawing 9.3 - Phase 1 Habitat Survey (Document Reference:
6.2) of the ES, which presents the existing habitats on site with regard to
their Phase 1 Habitat Survey categories, and which are outlined in Table 4-1
below. Priority habitats relevant to the Silvertown Tunnel development are
shown in Figure 4-1 and Figure 4-2, which follows Table 4-1.
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Table 4-1: Key Silvertown BAP and Mitigation Strategy Receptors
Species or
Habitat

Applicable Policy

Applicable
Legislation

Rationale for selection

Brownfield or Open
Mosaic Habitats on
Previously
Developed Land
which is a mixture
of bare earth and
ephemeral/short
perennial habitat
which can be
replaced by
brownfield habitat
on the ground or
on living roofs

Open Mosaic Habitats on
Previously Developed
Land is a UK BAP habitat
and now Section 41
habitat (NERC Act 2006)
and is of material planning
consideration.

None

This habitat is typical of much of the ‘derelict’ land in
London marked for development; it includes a variety of
habitats including bare ground and ephemeral / short
perennial habitats. It does, however, support a wide
range of locally important species, particularly notable
invertebrates and black redstart and provides valuable
ecosystem services (such as water attenuation and
supporting uncommon species) in an otherwise heavily
urbanised and non-permeable environment.

Plantation
Woodland and
Scattered Trees

Lowland Mixed Deciduous
Woodland

There is no legislative
protection for trees as
there are no Tree
Preservation Orders
(TPOs) covering
individual trees or areas
on site but many policy
points.

Provide a number of ecosystem services such as
regulating services, heat and flood attenuation and
sequestering of carbon and pollutants. Cultural services
important to the local community. Health benefits both
mental and physical encouraging people to walk within
the area. Provisioning services such as pollen, dead
wood, nectar, leaves, shelter etc. providing biodiversity
benefit to multiple species.

Black Poplar is a London
BAP species
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Species or
Habitat

Applicable Policy

Applicable
Legislation

Rationale for selection

Dense Scrub

None

None

Supports a number of red list and UK BAP nesting bird
species and provides many of the ecosystem services
that trees provide.

Grassland

None

None

Provides a permeable surface for flood attenuation and
many food sources and shelter habitats for invertebrates.

Standing Water

Ponds listed on UK BAP

None

Scarce resource in the area, they provide exceptional
heat, flood and pollution attenuation, with the potential to
provide significant biodiversity benefit if managed
appropriately.

Black Redstart

Birds of Conservation
Concern Red List; UK and
London; BAP Species and
now Section 41 habitat
(NERC Act 2006) and is of
material planning
consideration. It is also a
London BAP priority
species.

Schedule 1 of The
Wildlife and Countryside
Act 1981 (as amended)
WCA (while nesting)

No black redstart were recorded during the targeted
survey; however, the Site is within a key area for this
species and the habitat on Site has high potential to
support it, particularly while under construction and
particularly for foraging as recently turned bare earth in
proximity to water are their preferred foraging habitat.

Page 20 of 124

Silvertown Tunnel
Appendix 9.H Biodiversity Action Plan and Mitigation Strategy
Document Reference: 6.3.9.8

Species or
Habitat

Applicable Policy

Applicable
Legislation

Rationale for selection

Invertebrates

Stag Beetle is a London
BAP species

None

Recorded on site there were 311 species, including two
Red Data Book species. In addition, seventeen
Nationally Scarce species were recorded.
There were records of two additional noteworthy species
(stag beetle and streaked bombardier beetle) from the
wider area and there is suitable habitat for them on site.

Invasive Plant
Species
Virginia creeper

All (with the exception of
Virginia creeper) are on
the London Invasive
Species Initiative (LISI)

All are Schedule 9 of The
Wildlife and Countryside
Act 1981 (as amended)
(except Buddleia)

Major detrimental effect upon local flora and fauna.
Possibility to extend range and therefore impact if not
controlled.

Cotoneaster
Japanese
Knotweed
Buddleia.
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Figure 4-1: Phase 1 Habitats Present within the Silvertown Scheme Study Area (with brownfield habitat
overlay) for Greenwich
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Figure 4-2: Phase 1 Habitats Present within the Silvertown Scheme Study Area (with brownfield habitat
overlay) for Silvertown.
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5.

HABITAT PARAMETERS TO BE REPLACED OR
CREATED

5.1

Introduction

5.1.1

The sections below identify the habitat design parameters (including
enhancement measures) that must be considered for the following list of
habitats and species that will be utilised or taken into account at the detailed
design stage where opportunities allow. As noted above, these will be taken
into account within the parameters of the landscaping plan secured by the
DCO:


Trees;



Grassland;



Standing Water;



Brownfield Habitat;



Three dimensional living walls;



Black redstart;



Notable inverterbrates.

5.1.2

The selection of species has been chosen to ensure that habitats identified
within the Order Limits during the Phase 1 Habitat survey are replaced or
enhanced within the landscape design for the Scheme and for any
biodiversity offsetting projects taken forward.

5.1.3

The development of the detailed mitigation design will involve consultation
with the relevant key stakeholders as set out in Chapter 3 above. As such,
there is flexibility within the planting pallettes to allow for stakeholder input. In
addition under Requirement 6 of the DCO, the landscape design is to be
submitted to and approved in writing by the relevant planning authority and
therefore could approve a suitable alternative should one be considered
more appropriate at the time.

5.2

Trees

5.2.1

The selection of tree species has been based on their Natural Capital values
which includes: pollution tolerance, particulate air quality attenuation, carbon
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sequestration, water conservation, biodiversity value and appropriateness in
the context of the design.
5.2.2

Several literature sources have been consulted including:
 Air quality information is from the Lancashire University Urban Trees
Brochure www.es.lancs.ac.uk/people/cnh/UrbanTreesBrochure.pdf
 The Trees and Design Action Group http://www.tdag.org.uk/
 The Trees for Cities Best Practice Guide
www.treesforcities.org/index.php/download_file/372/141/
 The Woodland Trust Urban Air Quality Report
http://www.woodlandtrust.org.uk/publications/2012/04/urban-air-quality/

5.2.3

In designing the detailed landscaping scheme, the following three key
options for trees will be considered:
Trees with Brownfield Ground Layer

5.2.4

Where there is a requirement for an urban fringe environment, and in
alignment with black redstart and notable invertebrate requirements, the
landscape design will use native Birch trees (Betula pendula or Betula
pubescens) with a ground layer of permeable natural substrate allowing
natural colonisation of ephemeral and short perennial species.
Trees with Grassland Ground Layer

5.2.5

Where a less urban fringe environment is required, groundcover planting
below trees will use the semi-improved neutral grassland mix set out in
Table 5-2 or the amenity grassland mix (set out in Table 5-1) as low
maintenance and hard wearing ground cover is required.
Additional Scattered Trees

5.2.6

Other tree species will be selected from the following native species:
 If there is any opportunity to plant trees in damp to wet permeable
ground, the planting of native black poplar will be selected, which is a
London BAP species (Populus nigra) in selected appropriate locations
as it is a large tree when fully mature.
 Small leaved lime (Tilia cordata)
 Maple (Acer campestre)
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 Hawthorn (Crataegus monogyna)
5.2.7

If additional species are required they will be agreed in liaison with an
ecologist.

5.3

Grassland
Amenity Grassland

5.3.1

Where grassland is utilised, and needs to be low maintenance and hard
wearing, amenity grassland planting will comprise of native species. The
species mix shown in Table 5-1, is hard wearing and low maintenance, and
would be considered in developing the detailed landscaping scheme. To this
mix native herbaceous perennials will also be added.
Table 5-1: Proposed Planting Palette for Enriched Amenity Grassland
Percent

Common Name

Latin name

9.5

Highland bent

Agrostis castellana

47.5

Slender-creeping Redfescue

Festuca rubra

19

Perennial Ryegrass

Lolium perenne

19

Smooth-stalked Meadowgrass

Poa pratensis

5

Small-leaved White Clover Trifolium repens

*Additional
Seeding

Other native herbaceous perennials will be added, such as
Self heal (Prunella vulgaris) Mouse ear (Cerastium
fontanum), Daisy, Bellis perennis and Yarrow Achillea
millefolium which would remain low not affecting sight lines

Semi-improved Neutral Grassland
5.3.2

Where there is potential to plant this habitat the following native species as
presented in Table 5-2 will be utilised.
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Table 5-2: Proposed planting Palette for Semi-improved Neutral
Grassland
Percent

Common Name

Latin name

0.4

Yarrow

Achillea millefolium

0.5

Common knapweed

Centaurea nigra

1.5

Greater knapweed

Centaurea scabiosa

1

Wild carrot

Daucus carota

1

Viper's bugloss

Echium vulgare

0.5

Hemp agrimony

Eupatorium cannabinum

1.2

Lady's bedstraw

Galium verum

1.5

Field scabious

Knautia arvensis

0.4

Rough hawkbit

Leontodon hispidus

1

Oxeye daisy

Leucanthemum vulgare

0.3

Birdsfoot trefoil

Lotus corniculatus

0.5

Musk mallow

Malva moschata

0.1

Wild marjoram

Origanum vulgare

0.5

Cowslip

Primula veris

1.5

Selfheal

Prunella vulgaris

2

Meadow buttercup

Ranunculus acris

0.4

Wild mignonette

Reseda lutea

1.5

Yellow rattle

Rhinanthus minor

0.5

Small scabious

Scabiosa columbaria

1.2

Red campion

Silene dioica
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Percent

Common Name

Latin name

1

Bladder campion

Silene vulgaris

0.5

Wild red clover

Trifolium pratense

1

Tufted vetch

Vicia cracca

5

Common bent

Agrostis capillaris

20

Sweet vernal-grass

Anthoxanthum odoratum

5

Quaking grass

Briza media

15

Crested dogstail

Cynosurus cristatus

5

Sheep's fescue

Festuca ovina

10

Slender-creeping red-fescue

Festuca rubra

10

Smaller cat's-tail

Phleum bertolonii

10

Yellow oat-grass

Trisetum flavescens

Semi-improved Neutral Grassland Management
5.3.3

TfL will undertake responsibility for all landscaping that is within the highway
boundary of the Transport for London Road Network (present and future)
following completion of construction of the Scheme, and as such will
undertake landscape maintenance as part of these general duties. In
undertaking this maintenance, the following techniques could be taken into
account:
 Reduce intensity/frequency of maintenance of grassland. For example
relax mowing regime, mow on a rotational basis (leaving some areas
long) or mow every other year;
 Raise blades giving the grassland a minimum height of 20cm rather
than mowing to the ground (longer is recommended);
 Mow in late September/October to allow flowers to set seed;
 Leave areas over-winter to provide shelter for for invertebrates;
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 Do not strim grass up to tree trunks, leaving the grass long around
trees not only increases foraging and sheltering habitat but reduces the
damage to trees from strimmers and saves labour; and
 Prevent encroachment of scrub such as buddleia and bramble.
5.4

Standing Water

5.4.1

If there are opportunities for pond creation following the detailed design,
areas for standing water should be sculpted to provide zones of differing
depths of water as per the Environment Agency (EA) guidance below.
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Figure 5-1: EA Guidance on Pond Creation If areas of standing water are
created

5.4.2

the following list of native planting palette would be considered with low
density planting utilised to retard inundation/succession. Management, if
possible, will require removal of species such as Flag iris and reeds in the
winter to prevent inundation and loss of open water habitat.
Table 5-3: Native Plant Species for Water Features

Zone

Scientific Name

Common Name

Mid depth

Veronica scutellata

Marsh speedwell

Mid depth

Filipendula ulmaria

Meadow sweet

Mid depth

Lycopus europaeus

Gypsywort

Mid depth

Ranunculus flammula

Lesser spearwort

Mid depth

Typha angustifolia

Lesser bulrush

Mid depth

Schoenoplectus lacustris

Common clubrush

Mid depth

Phragmites australis

Common reed
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Zone

Scientific Name

Common Name

Mid depth

Iris pseudacorus

Yellow flag iris

Mid depth

Glyceria fluitans

Floating sweet grass

Mid depth

Carex acutiformis

Pond sedge

Mid depth

Alisma plantago-aquatica

Water-plantain

Mid depth

Glyceria maxima

Reed sweet-grass

Mid depth

Butomus umbellatus

Flowering rush

Shallows

Dryopteris dilatata

Broad buckler fern

Shallows

Dryopteris felix-mas

Male fern

Shallows

Osmunda regalis

Royal fern

Shallows

Carex hirta

Hairy sedge

Shallows

Pulicaria dysenterica

Fleabane

Shallows

Ranunculus sceleratus

Celery-leaved buttercup

Shallows

Cardamine pratensis

Cuckoo flower

Shallows

Eupatorium cannabinum

Hemp-agrimony

Shallows

Veronica beccabunga

Brooklime

Shallows

Angelica sylvestris

Angelica

Shallows

Phragmites australis

Common reed

Shallows

Persicaria amphibia

Amphibious bistort

Shallows

Caltha palustris

Marsh marigold

Shallows

Mentha aquatica

Water mint

Shallows

Myosotis scopiodes

Water forget-me-nots

Shallows

Ranunculus fluitans

Water-crowfoot
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Zone

Scientific Name

Common Name

Shallows

Veronica spp

Water speedwells

Shallows

Cardamine pratensis

Cuckoo flower

Shallows

Eupatorium cannabinum

Hemp-agrimony

Shallows

Iris pseudocarus

Flag iris

Shallows

Lycopus europaeus

Gypsywort

Shallows

Ranunculus flammula

Lesser spearwort

Shallows

Plantago aquatica

Water plantain

Shallows

Potamogeton crispus

Curled pondweed

Shallows

Carex nigra

Common sedge

Shallows

Juncus inflexus

Hard rush

Shallows

Lychnis flos-cuculi L.

Ragged robin

In water

Potamogeton natans

Broad – leaved pond weed

In water

Myriophyllum spicatum

Spiked water-milfoil

In water

Potamogeton pectinatus

Fennel pond weed

In water

Sparganium emersum

Unbranched bur-reed

In water

Ranunculus circinatus

Fan-leaved water-crowfoot

In water

Potamogeton lucens

Shining pondweed

5.5

Brownfield Habitat

5.5.1

Brownfield habitat would be replaced either on a roof or on the ground. The
planting palette, substrate, and other design features set out below, apply in
either instance.

5.5.2

Note that there are several terms commonly used for “green” roof including:
 Living roof;
 Brown roof;
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 Biodiversity roof;
 Extensive roof; and
 Intensive roof.
5.5.3

In this document we will be using the term “biodiversity” roof, which is the
term used for a roof with low nutrient level aggregate substrate (for this
Scheme this would be a minimum of 100mm in depth, preferably 150mm)
seeded with native species or plug plants typical of brownfield land and with
minimal requirement for maintenance and irrigation. This habitat will support
notable invertebrates, bats and breeding birds which is discussed in the
relevant sections below where applicable to the Scheme.
Brownfield Design Parameters

5.5.4

The following options will be taken into account when designing the detailed
brownfield habitat.

5.5.5

Use of General aggregate: Where possible, the aggregate would be
comprised of mineral substrate such as crushed brick and concrete with low
levels of organic matter. Air-crete is one example of a crushed concrete
aggregate material from building construction works that could be used.

5.5.6

Such aggregate should, where possible be approximately a minimum depth
of 150mm across the roof and subsequently seeded or planted with plug
plants (see seeding planting).

5.5.7

Slopes: Central mound areas of sand compacted to form a gradient of 1:3
with the broadest area facing south to south-west, facing the sun and the
prevailing south-westerly winds, providing shelter behind the slope. This will
be covered with aggregate 10-25mm size (see aggregate details), of a
maximum height of 100mm where possible. They can also be amended with
some larger boulders if required. This will be seeded and provide a
microclimate effect to promote diversity in the vegetation and will allow
overwintering of invertebrates.

5.5.8

Shallow mounds: Made of larger sized aggregate (40-75mm size)
maximum height 100mm where possible, these, similarly to the slopes
provide surface structural diversity, will also be seeded.

5.5.9

Dead wood: Piles of untreated timber or old railway sleepers could provide
further habitat for invertebrates that provide foraging for black redstart.
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5.5.10 Larger boulders: Boulders up to 150mm diameter.
5.5.11 Planting: Brownfield habitat will be seeded to encourage the persistence of
desirable plants and to help prevent the establishment of weed species; only
appropriate native species should be planted (Table 5-4). Sowing would be
undertaken at a density of approximately 2g/m2, where possible, and these
seeds can be mixed with sand to aid dispersal. Sowing would take place in
spring or autumn and watering may be required immediately following this
sowing to establish the plants.
Planting Palette for Brownfield Habitat
5.5.12 Table 5-4 includes a list of of appropriate native species that would be
considered for sowing on Brownfield habitat in order to maximise the benefit
to invertebrates and to achieve a sustainable community.
Table 5-4: Proposed Planting Palette for Brownfield Habitat
Scientific Name

Common Name

Fauna

Leontodon autumnalis

Autumn hawkbit

Butterflies

Lotus corniculatus

Bird’s-foot trefoil

Bumblebees

Silene vulgaris

Bladder campion

Chamaemelum nobile

Chamomile
Bumblebees

Tussilago farfara

Coltsfoot
Butterflies

Hypochoeris radicata

Common catsear

Butterflies

Centaurea nigra

Common knapweed

Bumblebees

Papaver rhoeas

Common poppy

Linaria vulgaris

Common toadflax

Agrostemma githago

Corn cockle

Centaurea cyanus

Cornflower

Bumblebees

Knautia arvensis

Field scabious

Butterflies
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Scientific Name

Common Name

Verbascum thapsus

Great mullein

Centaurea scabiosa

Greater knapweed

Campanula rotundifolia

Harebell

Trifolium arvense

Hare's-foot clover

Vicia sativa

Common vetch

Hippocrepis comosa

Horseshoe vetch

Anthyllis vulneraria

Kidney vetch

Galium verum

Lady's bedstraw

Fauna

Butterflies

Butterflies
Bumblebees
Butterflies

Clinopodium calamintha

Lesser calamint

Centaurea nigra

Lesser knapweed

Papaver dubium

Long-headed poppy

Malva sylvestris

Common mallow

Stellaria media

Common chickweed

Tripleurospermum
inodorum

Scentless mayweed

Artemisia vulgaris

Mugwort

Butterflies

Bumblebees
Leucanthemum vulgare

Oxeye daisy
Butterflies

Sedum forsterianum

Rock stonecrop

Sanguisorba minor ssp.
minor

Salad burnet

Prunella vulgaris

Selfheal

Butterflies
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Scientific Name

Common Name

Fauna

Potentilla anserina

Silverweed

Scabiosa columbaria

Small scabious

Potentilla
tabernaemontani

Spring cinquefoil

Dipsacus fullonum

Teasel

Arabis glabra

Tower mustard

Campanula
porscharskyana

Trailing bellflower

Echium vulgare

Viper's bugloss

Verbascum lychnitus

White mullein

Clinopodium vulgare

Wild basil

Bumblebees
Butterflies

Daucus carota

Wild carrot

Butterflies

Oreganum vulgare

Wild marjoram

Viola tricolor

Wild pansy

Glaucium flavum

Yellow-horned poppy

Butterflies

Butterflies

Bumblebees

Brownfield Habitat Management
5.5.13 As mentioned above, TfL will undertake responsibility for all landscaping that
is within the highway boundary of the Transport for London Road Network
(present and future) following completion of construction of the Scheme, and
as such will undertake landscape maintenance as part of these general
duties. In undertaking this maintenance, the following techniques could be
taken into account:
5.5.14 Once created, Brownfield habitat will need very little maintenance (that
relating to the waterproofing and drainage when associated with roofs will be
detailed by the construction specialists). However, in relation to nature
conservation requirements techniques could include:
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 Watering: Once established the Brownfield habitat should not require
watering unless in extreme weather circumstances such as a period of
prolonged hot weather and drought, even then it is likely that a roof will
recover from the seedbank following drought;
 Routine maintenance: Following completion routine maintenance
would be carried out, where this habitat is on a roof, where possible,
out of the breeding bird season (which is March to August inclusive). If
intrusive maintenance (that is likely to cause disturbance to breeding
black redstart) is required during the breeding bird season, an ecologist
will check any roofs for nesting black redstart prior to commencement
of activities;
 Vegetation: Brownfield habitat should be self-supporting in terms of
on-going plant and invertebrate colonisation. Removal of colonising
scrub species such as birch (Betula sp.) or Buddleia (Budleja sp.)
would be undertaken between February and September if possible on
the ground and on any roofs to prevent their roots damaging roof
substructures over time. Care would be taken during this removal not to
disturb the micro-habitats that may have established.
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5.6

Three Dimensional Living Walls

5.6.1

Living walls are self sufficient vertical gardens and can provide habitat for a
range of wildlife. They will be incorporated into the design where possible.
Rather than implement irrigated living walls, which are a challenge to
maintain and not necessarily sustainable, where possible, 3D living walls
would make use of gabion features or other opportunities for vertical
structures to be made of composite material with small amounts of organic
matter. These walls could support Ivy (Hedera helix) ferns such as Maidenhair spleenwort (Asplenium trichomanes), and Hart's tongue fern (Asplenium
scolopendrium), native stonecrops (Sedum spp.), Harebell (Campanula spp.)
Creeping Jenny (Lysmachia nummularia) the naturalised Ivy leaved toadflax
(Cymbalaria muralis) and numerous moss and lichens.

5.6.2

This habitat would need no maintenance with the exception of removing any
non-native invasive species that colonise.
Figure 5-2: Example of a Living 3 Dimensional Wall (from Gabion
Basket.org)

Source: http://www.gabionbasket.org/gabions/gravity-walls.html
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5.7

Black Redstart

5.7.1

Black redstart prefer areas of sparse ‘wasteland’ vegetation and stony
ground which provides excellent invertebrate resources, this equates to the
Brownfield Habitat composition. For breeding, the birds prefer complex
structures, with many vertical features and also high singing posts. They
require a variety of ledges or holes, from 3m to 50m preferably within
structures, in order to build their nests and singing posts at 20m above
ground level. Proximity to open water, such as canals also diversifies the
invertebrate resource.
Figure 5-3: Black Redstart (photograph credit to Craig Churchill
posted on www.blackredstarts.org.uk )

5.7.2

Brownfield habitat on the ground or on roofs would provide excellent habitat
for foraging and displaying and nesting if on a roof. Any standing water
created would be in proximity to suitable black redstart habitat, small pools
could in fact be incorporated into roofs.

5.7.3

Bird boxes: Suitable artificial nest boxes would be erected on roofs erected
as part of the Scheme.examples of which can be found at
http://www.livingwithbirds.com/nest-boxes-by-species/black-redstart/

5.7.4

The exact location and orientation of the nest boxes would be determined in
liaison with an ecologist.

5.7.5

Specifically designed nest boxes for black redstart would be placed
appropriately on the roof of any suitable buildings; a minimum of five nest
boxes would increase the likelihood of occupation. Nest-boxes would be
placed under structures, such as overhangs, balconies, escape routes and
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within utility buildings. They would be firmly secured and placed so that the
box entrance is sheltered from the prevailing wind, rain and strong sunlight.
Holes or access points would allow for small birds to pass through them but
prohibit access to larger birds, thereby preventing use by unwanted species
such as feral pigeons.
5.7.6

Bird box maintenance: Bird boxes would be well-cleaned, if accessible,
every year outside of the breeding bird season, if possible in winter
(recommend February), to remove any lingering parasites, unhatched eggs
and old nest material.

5.8

Notable Invertebrates

5.8.1

Brownfield habitat, three dimensional living walls, grassland and standing
water would provide excellent habitat for foraging and sheltering
invertebrates, and the planting pallets have been chosen with invertebrates
in mind.

5.8.2

Invertebrate hotels and dead wood loggeries will also be incorporated into
the Brownfield habitat and/or other landscape features.
Figure 5-4: Invertebrate Hotel in Bunhill Fields Burial Ground in
Islington (photograph credit Arcadis)

Page 40 of 124

Silvertown Tunnel
Appendix 9.H Biodiversity Action Plan and Mitigation Strategy
Document Reference: 6.3.9.8

6.

QUANTIFICATION OF HABITATS AND NATURAL
CAPITAL VALUE RESULTS

6.1

Habitat Replacement and Offsetting

6.1.1

The NCV has been used to calculate the total value of habitat lost in m 2 as a
result of The Scheme.The NCV and quanta per habitat to be lost within the
order limits is presented in Table 6-1 to Table 6-3 below (valuations based
upon a 100 year NCV per habitat with discounting applied to account for
permanent habitat with depreciation of currency over time). Full breakdowns
and parameters of habitat valuations for the assessment are presented in
the NCV Annex 2. Note that the removal of non-native invasive species is
calculated as a benefit and thus deducted from total values.

6.1.2

The total habitat value of the semi-natural habitats in The Scheme (including
Brownfield habitat) are valued at £137,995.00. The total value of habitats
permanently lost, before replacement within the Order Limits is £60,459.00
(Table 6-1).
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Table 6-1: Natural Capital Value of Habitats To be Lost Within Order Limits
Habitat

Area within
Order Limits
(m2)

Natural Capital Natural Capital
Value (£ per
Value (£ per 100
2
year per m )
years per m2)

Area to be
permanently lost
within Order
Limits (m2)

Natural Capital
Value of habitat
to be
permanently lost
within Order
Limits (£)

Plantation Broadleaved
Woodland

4,912

0.40

12.80

1,808

23,142

Dense Scrub

12,261

0.07

2.16

5,984

12,925

Scattered Scrub

68

0.07

2.15

160

344

Scattered Broadleaved
Trees

580

0.36

11.61

136

1,579

Species-poor Semiimproved Grassland

6,548

0.02

0.71

2,769

1,966

Standing Water

1,268

0.31

9.89

1,103

10,909

Tall Ruderal Vegetation

2,961

<0.01

0.14

1,022

143

Amenity Grassland

15,575

0.06

1.87

5,022

9,391
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Habitat

Area within
Order Limits
(m2)

Natural Capital Natural Capital
Value (£ per
Value (£ per 100
year per m2)
years per m2)

Area to be
permanently lost
within Order
Limits (m2)

Natural Capital
Value of habitat
to be
permanently lost
within Order
Limits (£)

Ephemeral/short
Perennial Vegetation

6,713

<0.01

0.14

3,638

509

Introduced Shrub

2,536

-0.02

-0.57

1,075

-613

Japanese Knotweed

157

-1.00

-32.3

2

-65

Bare Ground

3,977

<0.01

0.14

1,606

225

Total

57,556

0.27

8.75

24,326

60,455
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6.1.3

Despite replacement landscaping within the Order Limits, The Scheme
would result in a net deficit, with a loss of 6,345m2 in Greenwich (57% of
habitat will be replaced within the Order Limits in the southern parcel) and a
net gain of 1,275m2 in Silvertown, as outlined within Table 6-2, although
despite the net gain in Silvertown there may be a net loss of Brownfield
habitat.
Table 6-2: Total Area of Habitats to be lost and replaced

Order Limits

Greenwich

Silvertown

Permanent Loss

14,819

9,209

Permanent Replacement Within The Scheme

8,474

10,484

Residual Habitat Loss

6,345

-1,275

6.1.4

As previously discussed in the ES, due to uncertainties as to the proportion
of replacement habitats within the Order Limits at this stage of the design, to
enable immediate implementation of the offsetting and to secure a
guaranteed net gain in biodiversity, the NCV value of the total 6,345m2 area
deficit was calculated using a “worst case” scenario approach (i.e. using the
most valuable habitats to calculate the value) even though many of these
habitats will be replaced on-site. Therefore 1,808m2 of broadleaved
plantation woodland, 1,103m2 of standing water and 3,434m2 of dense scrub
was used to represent the total area of residual habitat loss in Greenwich to
generate an overall ‘worst case’biodiversity offsetting value (£41,036).

6.1.5

The calculations supporting this, derived from the values shown in Tables 61 and 6-2, are shown in Table 6-3 below.
Table 6-3: Natural Capital Value of Habitats to be Replaced outside of
the Order Limits – ‘Worst Case Scenario’
Natural
Capital
Value of
Habitat (£
per 100yrs
per m2)

Area to be
Replaced Outside
of Order Limits
(m2)

Natural Capital Value of
Habitat to be Replaced
Outside of Order Limits
(£)

Broadleaved
Plantation
Woodland

12.8

1,808

23,142

Standing Water

9.89

1,103

10,909

Habitat
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Habitat

Natural
Capital
Value of
Habitat (£
per 100yrs
per m2)

Area to be
Replaced Outside
of Order Limits
(m2)

Natural Capital Value of
Habitat to be Replaced
Outside of Order Limits
(£)

Dense Scrub

2.16

3,234

6,985

6,345

41,036

Total
6.2

Recalculation of the Residual Habitat Loss

6.2.1

Although the monetary value presented as a worst case scenario will be
taken forward immediately for application to offsetting projects, following the
completion of the detailed design, the residual habitat loss will be
recalculated per habitat both within the Order Limits and for Offsetting to
confirm the ES mitigation and resultant net gain and allow for any required
adjustments.
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7.

SUMMARY AND CONCLUSION
 Key habitats and species for replacement and enhancement have been
chosen in line with the Newham, Greenwich and London LBAPs and in
consultation with the biodiversity representatives of the Local Boroughs
and Natural England;
 The key drivers within the context of The Scheme are to replace
brownfield habitat, and to provide replacement habitat for notable
invertebrates and black redstart;
 A list of Key Stakeholders has been presented who should be
considered when progressing the mitigation required for the Scheme;
 Habitat parameters have been provided for the habitats to be replaced
onsite or created offsite;
 A quantification in terms of the quanta of habitat to be lost both
temporarily and permanently has been undertaken;
 There will be a net gain of semi-natural habitat in Silvertown (the LB of
Newham, northern parcel) part of The Scheme, although this may still
result in a net loss of Brownfield habitat;
 There is the potential for a net loss of habitat in the Greenwich (the RB
of Greenwich, southern parcel) part of The Scheme;
 The Natural Capital Value of habitats to be lost permanently has been
estimated, allowing a ‘worst case scenario’ total biodiversity offsetting
monetary value of £41,036.00;
 The implementation of this BAP and Mitigation Strategy has been
outlined, to be secured via the DCO and progressed through detailed
design in consultation with a Design Review Panel and key
stakeholders ensuring that this BAP and Mitigation Strategy is
implemented, along with the other mitigation built into The Scheme and
presented in the Chapter 9 - Terrestrial Ecology (Document Reference:
6.1.9). Requirement 6 of the DCO states that the landscape design is to
be submitted to and approved in writing by the relevant planning
authority and therefore could approve a suitable alternative should one
be considered more appropriate at the time; and
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 Iterations and recalculations of the final detailed design plans will
ensure that there will be no residual effects due to permanent habitat
loss. There will be a net gain in biodiversity as a result of the Silvertown
Tunnel Scheme.
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Annex 1: Silvertown Tunnel Biodiversity Offsetting
Application and Project Checklist Form
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A.1

Silvertown Tunnel Biodiversity Offsetting Contribution: Indicative
Offsetting Project Application Forms

The indicative application form and checklist provided overleaf are intended to
explain how applicants could apply for funding to develop and implement a
biodiversity project within Royal Borough of Greenwich (RBG) using the Silvertown
Tunnel Biodiversity Offsetting Fund. The indicative forms provide guidance on the
project characteristics, and details/examples of appropriate criteria to align with the
Silvertown Tunnel BAP MS.
The forms are intended to be indicative, and the details and threshold/s may be
further developed by RBG.
Section A is the Application Form, which should be completed by the applicant and
submitted to RBG for review and approval.
Section B contains a project evaluation checklist which will be completed by RGB,
and used to evaluate the biodiversity project. The checklist contains the criteria and
the points to be awarded (with a maximum of 90 available). Projects with a total
score of 40 or above will be considered in the selection process.
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A.2

SECTION A INDICATIVE PROJECT APPLICATION FORM

This application form is to be completed by applicants wishing to apply for funding to develop and implement a biodiversity
project within RBG. The application form contains guidance on the project characteristics and details/examples of
appropriate criteria for project submission. The form contains the followings sub-sections:
1.
2.
3.
4.

Project information;
Project characteristics;
Project feasibility and
Community integration.

The application form should be completed by the applicant and submitted to RBG for review and approval.
While the BAP MS targets have been summarised within these indicative forms, please note that the Silvertown Tunnel
BAP MS provides additional detail about the parameters for biodiversity offsetting projects and should be considered when
completing this application form.
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1. Project information
This section captures basic information about the project, such as project name, project sponsor, brief description, start
date, cost, etc.
Project information
Project name
Project sponsor

Project summary description
(Max 250 words)

Project location
Project potential start date
Project submission date

Project objectives
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Project information

Details

Project capital cost
Project operational cost
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2. Project characteristics
This section includes information about the project characteristics, such as project size, quality and connectivity of site, etc.
Project characteristics

Criteria

Project size or number of people upskilled
(With selection criteria weighting towards larger
projects likely to deliver more benefits)

Information about the size of the area where activities will
take place or the number of people that will gain new
knowledge skills.

Quality of existing area prior to habitat enhancement
project or the level of knowledge prior to enhancement
project (although improving the quality of existing
reserves would also be considered).
(More points will be awarded to projects that
significantly enhance the quality of the site)

Details about the quality and condition of the existing area
or situation (e.g. bare ground, simple habitat, brownfield)
prior to the commencement of the project (although
improving the quality of existing reserves would also be
considered).
Information regarding the existing knowledge level around
the subject or target community to be upskilled.

Connecting the site with other habitats may increase the
chance of colonisation of the area and allow the passage of
Connectivity of site or networks of people
ecological features through the area and hence increase
(Greater weighting will be given to the projects with the and retain biodiversity value.
most connectivity or reach)
Having a mechanism for dissemination of information
gained either via the internet or community programmes will
increase the value of the project.
Educational
(Greater weighting will be given to educational projects
which involve the creation and enhancement of
Silvertown Tunnel BAP MS habitats including
brownfield,)

Through sharing and disseminating of information it is
possible to increase the knowledge of Silvertown Tunnel
BAP MS specific habitats, which is considered a
contributing factor in the preservation of these habitats in
the long-term.

Habitats
Silvertown Tunnel BAP MS habitats created/targeted
(Greater weighting will be given to Silvertown Tunnel
BAP MS brownfield habitats)

What type of habitats are created or targeted as a result of
the project (e.g. brownfield habitat, standing water,
woodland, scattered trees and grassland)

Species

What type and number of species will be enhanced or
removed (e.g. multiple Silvertown Tunnel BAP MS species,
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Project characteristics

Criteria

Silvertown Tunnel BAP MS or other species that will
be enhanced/targeted
Black redstart, invertebrates, non-native invasive
species, (Japanese knotweed, buddleia and Virginia
creeper, cotoneaster)
(Greater weighting will be given to BAP MS focussed
targets)

single Silvertown Tunnel BAP MS species and notable
species)

Details

Page 55 of 124

Silvertown Tunnel
Appendix 9.H Biodiversity Action Plan and Mitigation Strategy
Document Reference: 6.3.9.8

3. Project Feasibility
This section outlines how feasible it is for the project to be implemented based on availability and capacity or land and or
personnel requirements.
Project feasibility

Criteria

Details

Implementation capacity

Do the project initiators have the required knowledge and the
means to implement the project?
Or have they secured a means to acquire the knowledge

Both mandatory requirements must be met prior to the approval of all projects.

Mandatory Requirements
Is the land or personnel available for the project within the
required timeframe with all permits and planning permissions
obtained in accordance with regulatory frameworks?
Are provisions in place to ensure project continuation (e.g.
existence of a management and maintenance agreement with
stakeholders (if appropriate) if these are required?
Is management or maintenance not required?
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4. Community Integration
Projects with greater community integration will be easier to implement as they rely on local teams who appreciate and care
for the local environment and are more likely to be successful and sustainable.
Community Engagement
Number of BAP MS partners
involved

Criteria

Details

How many partners are involved with the project delivery and
implementation and who are they?

Can local people be involved in project management?
Community involvement

If so which groups and how are they to be involved?
Is there an agreement in place or a principle around
engagement?
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A.3

SECTION B INDICATIVE PROJECT EVALUATION CHECKLIST

This project evaluation checklist is to be used to evaluate the potential offsetting project/s as well as objectively compare
multiple opportunities, based on the information provided in the Application Form. Projects with a total score of 40 or above
will be considered in the selection process.
Silvertown Tunnel BAP MS Habitats and Species are outlined in the table below the checklist.

Criteria
Description

Weighting (Total
90)

Project characteristics

Details

70

Size of the area of habitat offsetting

Information about the size of the area in which there
will be a biodiversity gain

10

Large

> 1 ha

10

Medium

0.5-1ha

8

Small

0.1-0.5ha

6

Very small

<0.1ha

2

Numbers of people to be educated or upskilled

Information about the size of the community to be
upskilled in biodiversity

10

Large

≥50

Medium

25-49

8

Small

10-24

6

Very small

1-9

2

Existing Quality of Proposed Project Site
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Criteria
Description
Habitat or educational resource of low existing value
Habitat or educational resource of some existing value but
with clear requirement for improvement
Habitat or educational resource of high existing value

Connectivity
High

Medium
Low
None

Educational
Silvertown Tunnel BAP MS Specific combined with a
habitat enhancement or creation project
Silvertown Tunnel BAP MS Specific combined with a site
visit(s) to existing habitat
Silvertown Tunnel BAP MS Specific
Biodiversity General and Natural Capital Awareness

Bare ground or clear need for knowledge enhancement
Simple habitat or existing but underdeveloped knowledge
base or network
Well established BAP MS habitat or well established
knowledge based systems
Connectivity of site or networks of people (i.e. a
mechanism for dissemination either via the internet or
community programmes)
Proposed Site with 3 or more points of connectivity to seminatural habitat or existing knowledge network in place
Proposed Site with 2 points of connectivity to semi-natural
habitat or existing knowledge network in planned with ability
to execute
Proposed Site with 1 point of connectivity to semi-natural
habitat or the potential for a knowledge network described
Proposed Site not connected to the wider environment or
known or planned knowledge networks in place

Weighting (Total
90)
10
5
0

10
10

8
3
0

Type of activity supported by the Biodiversity
Offsetting Fund

10

Education targeted at BAP MS habitats

10

Education targeted at BAP MS habitats

8

Education targeted at BAP MS habitats
Education targeted to biodiversity and natural capital
awareness in general

5
3
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Criteria

Habitat Category
Silvertown Tunnel BAP MS Specific Habitat Targets and
Actions aligned
Silvertown Tunnel BAP MS Specific Habitat Targets and
Actions aligned

Description
Which habitats will be created as a result of the
conservation measures? (Can include knowledge
sharing and capacity building)
Brownfield, the preferred BAP MS habitat, to be created
More than 2 (other than brownfield) BAP MS habitats are
created

One Silvertown Tunnel BAP MS habitat created

1 habitat created (other than brownfield)

Species Category
Silvertown Tunnel BAP MS Species or Group targets and
actions

Which species will be enhanced as a result of the
conservation measures? (Can include knowledge
sharing and capacity building)
Multiple Silvertown Tunnel BAP MS species targeted,
multiple invertebrates, black redstart, invasive species

Silvertown Tunnel BAP MS Species or Group
Multiple general species or group targeted

1 Silvertown Tunnel BAP MS species targeted
Projects with multiple mixed notable species and Silvertown
Tunnel BAP MS species

Project feasibility

Weighting (Total
90)

10
10
8
5

10
10
8
5
10

Feasibility, Implementation capability

Do project initiators have the required knowledge and
the means to implement the project?

10

Yes

Knowledge base for initiators in place

10

Partial

Additional knowledge required but a plan in place

5

No

Knowledge base not in place and no plans for acquisition

0

Community integration
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Criteria

Weighting (Total
90)

Number of key Silvertown Tunnel BAP MS partners
involved

Description
How many of the key stakeholders listed in the BAP MS
are involved with the project delivery and
implementation?

High

3 or more

5

Medium

2

3

Low

1

1

Partial

Can local people be involved in project execution and
management?
Community are actively engaged and have agreed to be
involved
Community not actively engaged but plans are included to
engage

No

No

Community involvement
Yes

5

5
5
3
0

Silvertown Tunnel BAP MS Habitats







Brownfield or Open Mosaic Habitats on Previously Developed Land
Plantation Woodland
Scattered Trees
Grassland
Dense Scrub
Standing Water

Silvertown Tunnel BAP MS Species




Black Redstart
Invertebrates
Invasive Plant Species
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Annex 2: Natural Capital Assessment
List of Abbreviations
BoCC

Birds of Conservation Concern

CABI

Centre for Agriculture and Bioscience
International

CO

Carbon Monoxide

DECC

Department of Energy and Climate
Change

Defra

Department for Environment, Farming
and Rural Affairs

DfT

Department for Transport

EcS

Ecosystem Services

EIA

Environmental Impact Assessment

EVRI

Environmental Valuation Reference
Inventory

HMRC

HM Revenue and Customs

MEA

Millennium Ecosystem Assessment

NEA

National Ecosystem Assessment

NERC

Natural Environment and Rural
Communities
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NO2

Nitrogen Dioxide

NSIP

Nationally Significant Infrastructure
Project

O3

Ozone

SOx

Sulphur Dioxide

TEEB

The Economics of Ecosystems and
Biodiversity

TEV

Total Economic Value

VOCs

Volatile Organic Compounds

WBCSD

World Business Council for Sustainable
Development

WCA

Birds of Conservation Concern

WTP

Willingness to Pay
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Glossary of Terms
Biodiversity Action Plan

Include strategies and targets for
notable/priority species and habitats

Carbon sequestration

Long-term storage of carbon dioxide or
other forms of carbon to either mitigate
or defer global warming and avoid
dangerous climate change

Conceptual Framework

An analytical tool with several
variations and contexts. It is used to
make distinctions and organize ideas.

Ecosystem Services

Material or energy outputs from the
ecosystem which humans can use as
benefits

Natural Capital

The world's stocks of natural assets
which include geology, soil, air, water
and all living things.

Primary Valuation Studies

Based on data that has been collected
for the study
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1.

INTRODUCTION

1.1

Introduction

1.1.1

Silvertown Tunnel is a Nationally Significant Infrastructure Project (NSIP) to
create a new highway below the River Thames to connect Silvertown to the
north and Greenwich to the south. This document supports the Silvertown
Biodiversity Action Plan and Mitigation Strategy, which supports Chapter 9 Terrestrial Ecology (Document Reference: 6.1.9) of the Environmental Impact
Assessment (EIA) that has been undertaken for The Scheme to ensure the
development has no detrimental effect on the environment.

1.2

Project objectives

1.2.1

The aspiration of this report is to provide a monetary value for the habitats
affected by the proposed development of the Silvertown tunnel to aid
decisions around mitigation. Specifically, the assessment is aiming to:
 Understand the loss, expressed in monetary values, of ecosystem
services provided by habitats that will be affected by the project.
 Use the draft Natural Capital Protocol Guidelines (November 2015) by
the National Capital Coalition1.

1

Natural Capital Coalition (2015). Natural Capital Principles and Framework: Draft 23 November
2015. Natural Capital Coalition.
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2.

THE IMPORTANCE OF NATURAL CAPITAL

2.1

The value of nature for cities

2.1.1

Nature supports economic activity and well-being of people living in urban
areas by providing a number of benefits, such as reducing storm water
runoff, improving the health of surrounding waterways, air quality, carbon
sequestration and promoting health and mental well-being.

2.1.2

The benefits nature provides are frequently not recognised. This can lead to
sub-optimal use and degradation of these resources leading to welfare
losses.

2.1.3

By identifying the benefits nature provides and by understanding the value of
these benefits, planners and managers can make better-informed decisions
about the management of nature and move towards creating sustainable
cities. The range of Ecosystem Services (EcS) that nature supports are,
when quantified, considered as Natural Capital resources. Assessment of
these resources can help decision makers understand how nature
contributes to wellbeing, reducing municipal costs, boosting local economies,
enhancing the quality of life and securing livelihoods. According to The
Economics of Ecosystems and Biodiversity (TEEB) Manual for Cities 2
understanding Natural Capital and the EcS it informs can help authorities:
 Compare and relate EcS to services provided by the local authority. In
many cases nature can provide the same service as the local authority
(e.g. provision of clean water) and hence Natural Capital assessment
should be an integral part of the strategy to provide local services.
 Provide understanding about the benefits and costs of EcS to thus
support appraising of alternatives.
 Enable effective communication about the environmental consequences
and the wider economic and/or social implications of a decision.

2

TEEB (2011). TEEB Manual for Cities: Ecosystem Services in Urban Management. TEEB
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2.2

Ecosystem services provided by urban habitats

2.2.1

The draft Natural Capital Protocol defines Natural Capital as the stock of
natural resources on Earth, on which we all depend on for our survival and
which support our wellbeing. Natural Capital includes many different types of
resources from which people derive many different benefits3.

2.2.2

Change in stock of Natural Capital will impact flows of EcS and these will
impact the welfare of the society (see Figure 2-1). EcS provided by nature
include recreation and cultural services, and the provisioning and regulation
of services. The classification of EcS based on the Millennium Ecosystem
Assessment (MEA)4 which was prepared by the United Nations and those
relevant for urban habitats are presented in Table 2-1.
Figure 2-1 Natural Capital stocks, flows and values

Natural
Capital

Ecosystem
services

Welfare
impacts

Source: Draft Natural Capital Protocol (2015)
2.2.3

A key strength of the MEA is in its conceptual framework, which links EcS to
human wellbeing because EcS provide outputs that directly and indirectly
affect human wellbeing and therefore have economic value for society.
Table 2-1 Ecosystem categories and types relevant to cities

Ecosystem
EcS description
services
Provisioning services: ecosystem services that describe the material or energy outputs
from ecosystems
Food
Ecosystems provide the conditions for growing food. Food comes
principally from managed agro-ecosystems, but marine and freshwater
systems, forests and urban horticulture also provide food for human
consumption.

3

Natural Capital Coalition (2015). Natural Capital Principles and Framework: Draft 23 November
2015. Natural Capital Coalition.
4 Millennium Ecosystem Assessment (2005). Ecosystems and Human Well-being: Synthesis.
Island Press, Washington, DC.
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Ecosystem
services
Raw materials

EcS description

Ecosystems provide a great diversity of materials for construction and
fuel including wood, biofuels and plant oils.
Fresh water
Ecosystems play a vital role in providing cities with drinking water, as
they ensure the flow, storage and purification of water.
Medicinal
Biodiverse ecosystems provide many plants used as traditional
resources
medicines as well as providing raw materials for the pharmaceutical
industry. All ecosystems are a potential source of medicinal resources.
Regulating services: the services related to regulating ecological processes
Local climate and
Trees and green space lower the temperature in cities whilst forests
air quality
influence rainfall and water availability both locally and regionally.
regulation
Trees or other plants also play an important role in regulating air quality
by removing pollutants from the atmosphere.
Carbon
Ecosystems regulate the global climate by storing greenhouse gases.
sequestration and As trees and plants grow, they remove carbon dioxide from the
storage
atmosphere and effectively acting as carbon stores
Moderation of
Ecosystems and living organisms create buffers against natural
extreme events
disasters, thereby preventing or reducing damage from extreme
weather events or natural hazards including floods, storms, landslides,
etc.
Waste-water
Ecosystems such as wetlands filter effluents. Through the biological
treatment
activity of microorganisms in the soil, most waste is broken down.
Erosion
Soil erosion is a key factor in the process of land degradation,
prevention and
desertification and hydroelectric capacity. Soil fertility is essential for
maintenance of
plant growth and agriculture and well-functioning ecosystems supply
soil fertility
soil with nutrients required to support plant growth.
Pollination
Insects, birds and bats pollinate plants which is essential for the
development of fruits, vegetables and seeds.
Biological control Ecosystems are important for regulating pests and vector borne
diseases that attack plants, animals and people.
Cultural services: include the non-material benefits people obtain from contact with
ecosystems
Recreation and
Green space plays an important role in maintaining mental and
mental and
physical health.
physical health
Tourism
Ecosystems and biodiversity play an important role for many kinds of
tourism which in turn provides considerable economic benefits and is a
vital source of income for many countries.
Aesthetic
Biodiversity, ecosystems and natural landscapes have been the source
appreciation and
of inspiration for much of our art, culture and increasingly for science.
inspiration for
culture, art and
design
Spiritual
Nature is a common element of all major religions and traditional
experience and
knowledge, and associated customs are important for creating a sense
sense of place
of belonging.
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Source: TEEB Manual for Cities5, MA6
2.2.4

While changes in EcS may be positive (e.g. ecological recovery resulting
from investment in site rehabilitation, improved groundwater quality) or
negative (e.g. land conversion or pollution) the value of the EcS stems
from actual or potential use and also for reasons not connected with use
(i.e. non-use values) such as altruistic, bequest and stewardship
motivations7.

5

TEEB (2011). TEEB Manual for Cities: Ecosystem Services in Urban Management. TEEB
Millennium Ecosystem Assessment (2005). Ecosystems and Human Well-being: Synthesis.
Island Press, Washington, DC.
7 Dunn, H. (2012). Accounting for environmental impacts: Supplementary Green Book guidance. Defra
6
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3.

THE METHODOLOGICAL APPROACH

3.1

Frameworks used

3.1.1

The approach for this assessment is based on the draft Natural Capital
Protocol, which has been developed to help integrate Natural Capital into
decision making and which facilitates the process for accounting the impacts
and dependencies of human activities on natural capital.

3.1.2

Other relevant guidance such as HM Revenue and Customs (HMRC)’s
Green Book8 and Supplementary Green Book guidance9, World Business
Council for Sustainable Development (WBCSD) Corporate Ecosystem
Services Review10 and Department for Environment, Farming and Rural
Affairs (Defra)’s Value Transfer methodology11 were also taken into account
and their principles applied where necessary. The outline of the methodology
is presented below.

3.2

Methodology

3.2.1

To calculate the monetary value of lost habitats we have progressed using
the following steps.

8

https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-centralgovernent
9 https://www.gov.uk/government/collections/the-green-book-supplementary-guidance
10 http://www.wbcsd.org/Pages/EDocument/EDocumentDetails.aspx?ID=28
11 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/182376/vtguidelines.pdf
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Figure 3-1 Methodology
Determine the
objective of the
assessment

1. Objective

Determine the boundary of the
assessment, value perspective, other
technical issues (i.e. baselines, scenarios,
spatial boundaries, and time horizons)

2. Scope

3. Determine
impacts and
dependencies

Identify NC impacts
associated with the project.

5. Measure
changes in NC
and EcS
Assign monetary
values to the
project impacts
using value
transfer method.

Identify
changes in
natural capital.

6. Value
impacts on
human welfare

Interpret
results,
limitations

7.
Interpretation
of results
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4.

VALUING ECOSYSTEM SERVICES

4.1.1

The value of natural resources is often considered within the framework of
Total Economic Value (TEV). It captures the total value of a marginal
change in environmental effects or the underlying ecosystem services. In
other words, it measures the total gain or loss in wellbeing from marginal
changes in environmental effects, taking into account both use and nonuse values of environmental assets12.

4.1.2

TEV is divided into use and non-use (passive use) values. Use value
relate to actual, planned or possible use of the habitats and their
corresponding EcS. Actual and planned use is easy to understand while
option value relates to keeping options open, to use the resource at some
future point in time.

4.1.3

Non-use values refer to the maintaining habitat and associated EcS in
existence and comprise of bequest (habitat in question should be available
to future generations), altruistic (habitat is available to others in current
generation) value and existence (keeping habitat in existence where an
individual expressing the value has no actual or planned use for it
his/herself or for anybody else due to stewardship motivations) value.

4.1.4

Consideration of all types of value in economic valuation techniques
should ensure a more complete valuation.

12

Dunn, H. (2012). Accounting for environmental impacts: Supplementary Green Book guidance.
Defra
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Figure 4-1 Total Economic Value framework

Source: Defra13, OEDC (2006)14
4.1.5

The values of the EcS themselves can be derived from primary valuation
studies or through the use of existing information from previous studies.
This process is known as benefit transfer and can be regarded as a cost
effective method for valuing EcS.

13

Dunn, H. (2012). Accounting for environmental impacts: Supplementary Green Book guidance.
Defra
14 http://www.keepeek.com/Digital-Asset-Management/oecd/environment/cost-benefit-analysis-andthe-environment_9789264010055-en#page88
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4.2

Benefit transfer

4.2.1

The focus on this study was comparatively small area (The Silvertown Tunnel
Order Limits total 216,701m2 with 58,169m2 of that total being semi-natural
permeable habitat) and due to resource constraints although a
comprehensive primary valuation study, which would capture benefits of
each lost EcS, wasn’t undertaken, much primary information was examined
from the EIA. A benefit transfer approach was used, taking the economic
values that have been generated in one context and extrapolating them for
use on the site that is the focus of the assessment15. This means that we
have obtained valuation estimates for EcS from the published literature and
applied those values to estimate the value of lost EcS at Silvertown and
Greenwich.

4.2.2

This benefit transfer methodology has been successfully applied in practice
in policy appraisal in the UK. For example, the Department of Transport (DfT)
includes the social cost of carbon, damage costs per tonne of air pollutant;
noise values for transport appraisal16).

4.2.3

There are a number of ways of transferring values from the published studies
to the project site:
1. Transferring an average willingness to pay (WTP) estimate from one
primary study
2. Transferring a WTP function
3. Transferring WTP estimates from meta-analyses.

4.2.4

Transferring an average WTP estimate from published studies is the simplest
approach to the use of benefit transfer. In this study we have adjusted
monetary values of different sites found in the literature and adjust them for
income differences that exist between different published sites and inflation.

15

Eftec (2009). Valuing Environmental Impacts: Practical Guidelines for the Use of Value Transfer in
Policy and Project Appraisal: Value Transfer Guidelines Submitted to Department for Environment,
Food and Rural Affairs. Eftec
16 https://www.gov.uk/guidance/transport-analysis-guidance-webtag
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5.

BOUNDARIES AND AFFECTED HABITATS

5.1

Boundaries

5.1.1

The Scheme is taking place, above ground, on two parcels on either side of
the River Thames. The northern parcel is in Silvertown and the southern
parcel in Greenwich. At Silvertown the boundary of The Scheme with the
River Thames is represented by hard infrastructure such as sheet piling,
wharfs and walls. On the Greenwich side, there is a small area adjacent to
the River Thames which includes a reedbed which was planted as part of the
O2 development. There is no saltmarsh vegetation in the study area;
however, there is a small amount of exposed mud at low tide. The Order
Limits are marked in red in Figure 5-1.

5.1.2

There are a number of Sites of Importance for Nature Conservation which lie
within the 2km radius of the proposed Scheme, but are unaffected by the
construction and operation of The Scheme and hence were not included in
the Natural Capital assessment.
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Figure 5-1 Order Limits

5.1.3

The Scheme is located within a highly developed area. Appendix 9.A
(Document Reference: 6.3.9.1) (standard method for categorising habitats)
confirmed that the area comprises habitat typical of the built environment,
mostly buildings and hard standing, with some areas of vegetation,
congruous with the Section 41 (of the Natural Environment and Rural
Communities (NERC) Act 2006) Open Mosaic Habitats on Previously
Developed Land (Chapter 9 - Terrestrial Ecology (Document Reference:
6.1.9)). These habitats would in other more greenfield contexts be
considered to be of poor value; however, within the context of this already
very urbanised area these habitats must be considered in context.
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5.1.4

In this Natural Capital Assessment, we have considered all the main habitat
types that will be removed as a result of The Scheme. These include
plantation woodland, grassland, standing water, ephemeral short perennial,
bare ground and dense and scattered scrub. The affected area covers in total
58,169 m2 of semi-natural habitat on site. Amenity grassland (15,575 m 2) and
dense/continuous scrub (12,261 m2) are the most extensive of these habitats
and are followed by ephemeral/short perennial vegetation (6,713 m 2). Semiimproved grassland and woodland account for 6548 m 2 and 4,912 m2,
respectively. Bare ground accounts for 3978m2. Other habitat types cover
individually less than 3,000 m2.

5.1.5

The list of habitats and the area they cover is presented in Table 5-1. This
includes land that will be affected permanently as a result of the project as
well as temporarily through temporary construction activities. Detailed
description of habitats is presented in the next chapter.
Table 5-1 Permanent and temporary area lost at both sites

Existing habitat

Broadleaved
plantation
woodland
Dense/continuo
us scrub
Scattered scrub
Broad-leaved
scattered trees
Species-poor
semi-improved
grassland
Standing water
Tall ruderal
vegetation
Amenity
grassland
Ephemeral/short
perennial
vegetation
Japanese
knotweed
Introduced
shrub
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Silvertown
Area
No. of
2
(m )
individua
ls

Greenwich
Area
No. of
2
(m )
individual
s

3,427

0

1,485

0

4,912

0

3,284
0

0
28

8,978
0

0
19

12,261
0

0
68

0

31

0

113

0

145

3,856
1,268

0
0

2,692
0

0
0

6,548
1,268

0
0

2,466

0

0

2,961

0

795

0

496
14,78
0

0

15,575

0

2,116

0

4,597

0

6,713

0

157

0

0

1

157

2

2,536

0

0

16

2,536

9

Area
(m2)

Total
No. of
individua
ls
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Existing habitat

Total seminatural habitats
Bare Ground
Buildings
Hard standing
and anything
else
Total

5.1.6

Silvertown
Area
No. of
2
(m )
individua
ls
19,903
3,977

0
0

17,524

0

42,094

0

83,499

0

Greenwich
Area
No. of
2
(m )
individual
s
33,02
7
0
0
11,33
3
0
87,58
0
131,9
41

0
0

Area
(m2)

Total
No. of
individua
ls

52,931
3,977

0
0

28,857

0

129,67
5
215,44
0

0
0

The semi-natural habitats and bare grounds constitute approximately 26% of
the total area of The Scheme (Silvertown and Greenwich). The Greenwich
parcel accounts for 74% of affected habitats and the Silvertown Parcel
accounts for the rest. Figure 5-2 below illustrates the structure of affected
habitats at each site.
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Figure 5-2 Type of land and its associated area affected at each site
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area (m2)
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0
Silvertown
Hard standing

5.2

Buildings

Greenwich
Bare Ground

Semi-natural habitats

Type of habitats affected
Open mosaic habitat on previously developed land

5.2.1

The type of habitat affected by the project can be broadly classified Open
Mosaic Habitats on Previously Developed Land or Brownfield habitat. These
habitats can be extremely diverse, supporting a wide range of terrestrial and
aquatic habitats making them increasingly important within ecological
networks for rare and scarce invertebrates as well as lichens, plants, birds,
reptiles and amphibians of conservation concern (Buglife17). This area is
likely to be important for certain birds, such as Black Redstart which is a

17

https://www.buglife.org.uk/sites/default/files/Identifying%20open%20mosaic%20habitat.pdf
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London Biodiversity Action Plan (BAP) priority species. See the Box 2
towards the end of the report.
5.2.2

However, these habitats are often misidentified and inappropriately assessed
which can lead to their loss to development or inappropriate restoration
(Buglife17) without appropriate mitigation or compensation.

5.2.3

In light of their vulnerability ‘Open Mosaic Habitats on Previously Developed
Land’ were added to the UK BAP and are now a Priority habitat listed on
Section 41 of the 2006 NERC Act

5.2.4

According to Buglife17 one of the criteria for identification of open mosaic
habitat is presence of some vegetation and bare ground. Examples include
annuals, mosses/ liverworts, lichens, ruderals, inundation species, open
grassland, flower-rich grassland or heathland.
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5.3

Specific habitat affected

5.3.1

The Environmental Statement evaluates the main habitat types at the
Silvertown and Greenwich sites. The description of the habitats and their
importance is presented in Table 5-2 below.
Table 5-2 Affected habitats and their importance*

Receptor
Habitats
Mixed plantation
woodland

Dense/continuou
s scrub
Scattered scrub

Immature planted
and scattered
broad-leaved
trees
Mature broadleaved planted
trees
Species-poor
semi-improved
grassland
Scattered
bracken
Tall ruderal
Standing
water/sludge
lagoon

Amenity
grassland
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Value/importance

Evaluation
statement

Mixed plantation woodland in the south area of
the Site provides multiple ecosystem service
benefits and good examples in the local area
are scarce.
Dense scrub provides multiple ecosystem
service benefits and good examples in the local
area are scarce.
Scattered species-poor scrub has some
ecological value but other examples in the local
area are common.
Immature planted and scattered broad-leaved
trees have some ecological value but other
examples in the local area are common.

Local

Mature broad-leaved trees are scarce in this
urban environment and difficult to replace.

Local

Semi-improved grassland is uncommon and
has biodiversity value in a highly developed
area.
Limited ecological value.

Local

Has biodiversity value but other examples
occur in the local area.
Standing water is listed as a London BAP;
however, this lagoon has become degraded
with silt washed in from the adjacent industrial
sites. The lagoon did have some notable
features including a stand of Common Reed
also a London BAP feature and provides a
range of ecosystem services uncommon in the
area.
Other examples of this habitat, which is readily
replaceable, occur in the local area.

Site*

Local

Site*

Site

Site

Local

Site
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Receptor

Value/importance

Ephemeral/short
perennial

Has biodiversity value but other examples
occur in the local area; is a transient habitat
that is readily replaceable.
Has biodiversity value but non-native and
readily replaceable
Has biodiversity value as it provides habitat for
a number of invertebrates.
Buildings are of negligible value although their
value with regards to nesting birds and roosting
bats will be assessed in the relevant sections.

Scattered
introduced shrub
Bare ground
Buildings

Species
Commuting and
foraging bats

Breeding birds

Black redstart

Terrestrial
invertebrates

Low numbers of common pipistrelle bat were
recorded commuting and foraging on Site. Bats
are protected under the Habitats Regulations
2010 and WCA 1981, as amended and are
listed under Section 41 of the NERC Act and
the London BAP.
Nesting opportunities for common breeding
birds, including trees and scrub, occur in the
local area. However, there is potential for
Priority Species such as herring gull (Larus
argentus argentus), house sparrow (Passer
domesticus), hedge accentor (Prunella
modularis) and common starling (Sturnus
vulgaris) to be breeding on Site.
Black redstart is a WCA Schedule 1 species
and is listed on the London BAP, the
Greenwich BAP and the BoCC red list. Black
redstart was not recorded during the targeted
survey; however, the Site is within a key area
for this species and the habitat on Site has high
potential to support it, particularly while under
construction and particularly for foraging as
recently turned bare earth in proximity to water
are their preferred foraging habitat.
Seventeen noteworthy invertebrate species
were recorded on the Site during surveys, 5.7%
of the total number recorded. However, many
sites in the Borough have a greater proportion
of notable invertebrate species.
There were records of two additional
noteworthy species (stag beetle, 2012 and
streaked bombardier beetle, 2009) from the
wider area and there is suitable habitat for
them on site.

Evaluation
statement
Site*

Site
Site*
Negligible

Local

Local

Country

Local
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Note that when those habitats marked* included as part of brownfield habitats
together these habitats would be of potentially Local value.
5.3.2

Emerging priorities relevant to The Scheme are presented in Box 1 below.

Box 1: Potential Biodiversity Offsetting Options – Emerging Priorities
Biodiversity offsetting options will be aligned with the aspirations and
foundation work in the Greenwich and Newham Silvertown Biodiversity
Action Plan (BAP) targets and priorities. Emerging priorities relevant to
the Silvertown development are:



Brownfield habitat
Sites of Interest for Nature Conservation (SINCS) in Newham
and Greenwich
 Standing water
 Black redstart
 Invertebrates
 Black poplar
 Scattered trees
 Dense scrub
 Grassland.
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6.

RESULTS

6.1

Literature review

6.1.1

A number of environmental valuation databases and associated studies have
been reviewed to identify relevant studies which assign monetary values for
the habitats affected by The Scheme. The preferred studies would value EcS
of urban habitats and would be conducted in the UK. In addition to the TEEB
database, Environmental Valuation Reference Inventory (EVRI) 18, ValueBase
Swe19 and RED database20 were reviewed to identify relevant studies.

6.1.2

From 1310 values listed in the TEEB database, only a few values associated
with urban habitats were identified. The values for the UK (53) did not assess
habitats relevant for The Scheme. The EVRI database includes a few UK
studies that valued the urban aspect of EcS. However, while studies trying to
estimate the total value of particular habitat were limited. Other databases did
not include any relevant studies and were not assessed in detail. Summary
statistics of the reviewed studies is presented in Table 6-1 below.
Table 6-1 Summary statistics of reviewed studies

Database
TEEB

EVRI

18

Type of habitats valued No. of studies/values
All values
UK values
Marine
Coastal wetlands
Inland Wetlands

1310
53
16
25
12

Ecosystems
Inland wetlands
Urban
Woodlands
Grassland
All studies
Grassland
Woodland

62
4
57
26
4192
62
301

https://www.evri.ca/
http://www.beijer.kva.se/valuebase.htm
20 http://www.isis-it.net/red/
19
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Database

Type of habitats valued No. of studies/values
Scrubland
Wetlands
Urban
Invasive species

31
483
669
115

6.1.3

Published valuation studies monetised different habitats to those considered
in the analysis, which makes straightforward benefit transfer a bit more
challenging. In this report published figures from TEEB and EVRI database
were used. The focus was on find studies that were performed in temperate
climate (to capture similar EcS attributes) in the developed world (to reflect
the income and potentially attitudes to natural environment). Obtained
monetary values were then modified to account for currency and inflation
changes and hence could be viewed as best guess estimates to provide
approximate monetary values of lost habitats and can be used to inform
decision making.

6.1.4

Urban studies were not directly used in the assessment because the values
in the TEEB database reflect the values of green spaces (e.g. urban parks
used for recreation and amenity) in a Mediterranean climate, and hence
would not reflect the appropriate EcS and attitudes of people towards the
environment without further adjustments.

6.1.5

Most of the urban studies valued in the EVRI database valued individual ES
which would make it very difficult to come up with a comprehensive total
value of EcS and many studies were classified as urban even though they
did not explicitly value EcS (e.g. pricing of groundwater use).

6.2

Approaches to calculating EcS values

6.2.1

To calculate monetary values of EcS a simple benefit transfer method was
employed using an average WTP estimate from identified published studies.

6.2.2

The main approach to comprehensively capturing the monetary value of
affected habitats, studies that captured the total value of ecosystems using
the Total Economic Value framework, presented in the Section 0, were used
as a foundation for the assessment (top-down approach). Alternative
approach to estimating the monetary value would be to use studies that
identified the individual value of EcS (bottom- up approach).

6.2.3

Each approach has its own advantages and disadvantages. The top down
approach is more straightforward to apply and captures the whole set of EcS
values, but it depends on a handful of studies which may not be particularly
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suitable for benefit transfer as the characteristics between the two sites, may
not be similar.
6.2.4

In contrast, bottom up approach enables building the total set of values using
a combination of studies. These studies may be more numerous as they
focus on valuing particular aspect of habitats or EcS. The downside is
potential double counting of benefits as sometimes values captured can
reflect several EcS rather than just one. Again this approach is also not
immune from varying site characteristics which can make benefit transfer
more difficult to apply.

6.2.5

In the assessment the preference was given to the top-down approach as it
is more comprehensive as it captures all the relevant benefits stemming from
EcS and it is a more cost-effective approach which can still yield robust
estimates suitable for the purpose of the assessment.

6.3

The Key Results

6.3.1

This section outlines the main results and presents the value of lost EcS on
an annual basis as well as in terms of capitalised value of lost EcS over 50
and 100-year period. Full breakdowns per habitat type over 5 and 100 years
(to represent temporary and permanent habitat loss) are presented in
Appendix A Tables A1 and A2 at the end of this document.

6.3.2

One should keep in mind that the scientific basis about the functions of
individual EcS and their interactions is incomplete and secondly, the
valuation studies from which values were derived did not match affected
habitats and hence the results of the value transfer can be regarded as a
good approximation and best guess estimates.

6.3.3

The total monetary value of lost benefits provided by the affected habitats at
Silvertown and Greenwich and their corresponding EcS is estimated at
£4,272 annually.

6.3.4

The largest loss is associated with woodland (£2,155 per year) and grassland
(£1,048 per year, scrub (£826 per year), followed by standing water (£389
per year). The value of tall ruderal, ephemeral vegetation and bare ground is
largely negligible. Removal of Japanese knotweed and introduced shrub (i.e.
butterfly bush) results in net benefits due to the damages they are causing as
invasive species. The results by habitat are broken down in the Table 6-2
and the Figure 6-1 below.
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Table 6-2 Annual monetary value of lost habitats
Existing habitat

Monetary
Aggregated
value of
monetary
lost
values of
habitats
lost habitats
(in £) per year

Woodland
Broadleaved plantation woodland
Broad-leaved scattered trees

1946
209

2155

Dense/continuous scrub
Scattered scrub

822
5

826

Species-poor semi-improved
grassland
Amenity grassland

144
904

1048

Standing water

389

389

Scrub

Grassland

Wetland

Other
Tall ruderal vegetation
Ephemeral/short perennial
vegetation
Bare ground

13
59
29
17

Invasive
species
Japanese knotweed
Introduced shrub
Total value

-159
-46

-204
4,272
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Figure 6-1 Annual monetary value of lost habitats
2,500

2,000

£ per annum

1,500

1,000

500

0

-500

6.3.5

The results are also presented in terms of the loss per hectare of affected
habitats (see the Table 6-3 below). Based on the valuation literature the
highest monetary value of the loss was associated with woodland, followed
by wetlands, grassland and scrub. Negative values are associated with
invasive species, which currently adversely affect the habitats and their
removal will reduce the negative impacts associated with the habitat loss.
Table 6-3 Monetary value per hectare of lost habitats
Existing habitat

Value (£) per ha
per year

Woodland
Broadleaved plantation
woodland
Broad-leaved scattered
trees

3962
3595

Scrub
Dense/continuous scrub
Scattered scrub
Grassland
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Existing habitat
Amenity grassland
Species-poor semiimproved grassland

Value (£) per ha
per year
580
220

Wetland
Standing water

3063

Other
Tall ruderal vegetation
Ephemeral/short
perennial vegetation
Bare ground

43
43
43

Invasive species
Japanese knotweed
Introduced shrub

-10000
-177

6.3.6

In addition to presenting the values of ecosystem services as annual values,
they are also stated as capitalised value over 50 or 100 years. To value an
annual ecosystem benefit over time a discount rate was used, which converts
future benefits to present values. For appraising projects that provide a
stream of benefits and costs over time the UK government recommends a
discount rate of 3.5 percent for periods of up to 30 years, 3.0 percent up to
year 75 and 2.5 percent thereafter.

6.3.7

The capitalised value of forgone benefits is estimated at £58,400 (50-year
period) and £71,400 (100-year period). This assumes capitalised value for
permanent land is 100/50 years while for temporary area capitalised values
are calculated for 5-year period. These values are for the total semi-natural
habitat within the order limits.
Table 6-4 Discounted monetary value of lost habitats
Existing habitat
Total monetary
value of lost
habitats (in £)
Capitalised value (over 50 years) *
58,400
Capitalised value (over 100 years) *
71,400
*Using discount rates as prescribed by the Green Book

6.3.8

Note when evaluating the baseline value of habitats the capitalised value of
100 years should be used, i.e. the total value of habitats on site is estimated
at £71,400.
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6.4

Sensitivity analysis

6.4.1

A sensitivity analysis was performed to provide more understanding of how
results would vary based on different EcS values and different discount rates.
By providing a range instead of a simple point estimate decision makers have
more information about the likely effects of the project and can take this into
account when making decisions. The range has been determined by the
minimum and maximum values obtained from the literature.

6.4.2

Figure 6-2 below illustrates the potential minimum and maximum monetary
value associated with the lost EcS of individual habitats.

£ per year

Figure 6-2 The minimum and maximum annual monetary value of lost
habitats
12,000
10,000
8,000
6,000
4,000
2,000
0
-2,000

This study

6.4.3

The majority of EcS sensitivities calculated as part of this assessment can be
found at the lower end of the spectrum due to the fact that the habitats
affected are not as pristine as those traditionally found in the valuation
literature.

6.4.4

As above the values were capitalised to provide a more comprehensive
understanding of the potential value of lost EcS over 50 and 100-year period.
The sensitivity analysis also takes into account different discount rates. In
addition to Green Book’s discount rates (see above for explanation) this
report also uses zero discount rate. Using zero discount rate can be
interpreted as an approach that does not diminish the value of natural capital
over the specified time period.
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6.4.5

Using Green Book’s discount rates the potential monetary value of lost EcS
over the 50-year period spans from £30,700 to £599,000 and £38,900 to
£758,000 over the 100-year period. Using zero discount rate the capitalised
value of lost EcS ranges between 61,400 and 1,197,000 over the 50-year
period and between £121,600 and 2,371,000 over the 100-year period. See
Error! Reference source not found. and Figure 6-3 Using different
discount rates for capitalised values.
Table 6-5 Sensitivity analysis of capitalised values using different
discount rates
Total monetary value of lost habitats (in £)
Capitalisation
Maximum
Minimum
period
value
value
Study

Discounting
Green book
discounting
Zero discounting

100 years
100 years

758,000
2,371,000

38,900
121,600

71,400
85,500

Green book
discounting
Zero discounting

50 years
50 years

599,000
1,197,000

30,700
61,400

58,400
72,500

Figure 6-3 Using different discount rates for capitalised values
2,500,000
study

Capitalised value (£)

2,000,000

1,500,000

1,000,000

500,000

0
Green book discounting

Zero discounting

Green book discounting

Zero discounting
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6.5

Detailed review of monetary values

6.5.1

This section analyses the value of individual habitats in more detail and
provides justifications for the values used.

6.6

Woodland

6.6.1

Woodland at Silvertown and Greenwich sites covers a combination of mixed
plantation woodland and mature and immature broad-leaved planted trees.
Trees provide a number of important EcS functions. While immature threes
can easily be replaced the loss of mature would lead to a greater loss of EcS.
In general, woodland habitats are considered to be important habitat in the
urban setting. For the purpose of the assessment no distinction was made
between different types of woodland. Use of equivalence factors between
different habitats could be explored in the future to refine results further.

6.6.2

Two approaches to valuation are presented below. The first one is based on
TEV, which covers majority of EcS and could be a good approximation for
the values of EcS lost. Following the TEV approach monetary values of
individual EcS are presented in more detail where they existed or are
available.

Total Economic Value
6.6.3

As part of the assessment a number of studies that estimated the value of
forest in temperate climates were identified. The monetary estimate for forest
in the TEEB database ranges from £240 to £14,000/ha/year with a mean
value of £2,600/ha/year. These values include provisioning services, which
are not important for the woodlands present on site and represent about a
fifth of the total economic value of forests (see Table 6-6Error! Reference
source not found. for the detailed breakdown).
Table 6-6 Monetary values for Temperate forest

Ecosystem Services

no. of
estimat
es

Mean Medi
an

Min

Max

(GBP/ha/year)
Total
Provisioning services
1 Food
2 Fresh water supply
3 Raw materials
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2,615

978

241

9
2
3
4

582
260
166
157

391
260
105
27

105
0
102
2

14,24
1
1,383
518
289
575
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Ecosystem Services

no. of
estimat
es

4 Genetic resources
5 Medicinal resources
6 Ornamental resources
Regulating services
7 Influence on air quality
8 Climate regulation
9 Moderation of extreme events
10 Regulation of water flows
11 Waste treatment/water
purification
12 Erosion prevention
13 Nutrient cycling / maintenance
of soil fertility
14 Pollination
15 Biological control
Habitat services
16 Lifecycle maintenance
17 Gene pool protection
Cultural services
18 Aesthetic information
19 Opportunities for recreation and
tourism
20 Inspiration for culture, art,
design
21 Spiritual experience
22 Cognitive information
(education and science)

Mean Medi
an

Min

Max

13

426

319

91

1,052

6

132

30

6

542

3

6

0

0

19

1

4

4

4

4

1

81

81

81

81

2
10

204
748

204
148

1
44

407
3,102

10
26

748
859

148
121

44
1

3,102
8,705

25

859

120

1

8,704

1

1

1

1

1

Source: deGroot et al.21, own calculations

21

deGroot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M.,
Crossman, N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez,
L.C., ten Brink, P., van Beukering., P. (2012). Global estimates of the value of ecosystems and their
services in monetary units. Ecosystem Services 1 50-61.
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6.6.4

By narrowing the list of studies further to exclude geographical locations
outside Europe and provisioning services, TEEB listed 6 studies that
calculated the TEV with values ranging from £57 to £2,600 per ha per year.

6.6.5

EVRI database identified a few studies that did value multiple benefits of
woodlands in the UK and North America with the values for woodland
ranging from £500 to £23,000 with an average of £8,200 per hectare per
year. For example, the study by Hölzinger22 estimated the value of woodland
services in Birmingham and Black Country to be as high as £12,244 per
hectare per year with a range from £4,500 to £20,000 per hectare.

6.6.6

In the study the value of just under £4,000/ha/year was used, calculated
based on an average of relevant studies. This estimate is just below the low
range estimate presented in the study by Hölzinger. This value was used to
conservatively estimate the benefits of woodland as higher number would
lead to overestimating the benefits.

6.6.7

Below are listed some of the examples of most notable EcS provided by
woodlands. While these values are not listed in the assessment they can
provide a bit of a context for the values used in the analysis. Due to the lack
of studies assessing the importance of urban habitats the below values in
most cases applicable to pristine habitats.

Carbon sequestration
6.6.8

Carbon sequestration is one of the most well-known EcS functions provided
by woodlands. Over the period 2001 to 2009 net sequestration rates across
all UK woodlands have been estimated at around 5.2 tCO2/ha (UK National
Ecosystem Assessment (NEA)23. The monetary value of the carbon
sequestration using sequestration rates and the Department of Energy and
Climate Change (DECC)’s central estimate for the social value of carbon, is
estimated at £239/ha. The average across TEEB studies is half as big.i-Tree

22

Hölzinger, O. (2011). The Value of Green Infrastructure in Birmingham and the Black Country: The
Total Economic Value of Ecosystem Services provided by the Urban Green Infrastructure. The Wildlife
Trust for Birmingham and the Black Country.
23 UK National Ecosystem Assessment (2011). Understanding nature’s value to society. Technical
Report. UK NEA
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Eco Project in Torbay (Devon) estimated the benefits of carbon sequestration
at £10/ha per year.

Avoidance of climate stress
6.6.9

Urban woodland has a significant influence on the local climate by mitigating
the effect of urban heat island effect (UHIE) and the impact of trees on UHIE
depends on their placement.

Erosion and flood protection
6.6.10 Woodland can help mitigate extreme weather events; such as floods. In
general, the value provided by flood risk reduction can be derived from
calculating the damage or replacement costs avoided. A share of these
“grey” infrastructure investments might be avoidable through creating new
Green Infrastructure acting as Sustainable Urban Drainage Systems (SUDS).
deGroot et al.24 estimate the value to be around £4/ha/year24.
Purification of air, water and soil
6.6.11 Trees have an effect on the local air quality by absorbing through deposition
and chemical reactions, deleterious pollution such as carbon monoxide (CO),
sulphur dioxide (SOx), nitrogen dioxide (NO2), ozone (03) and fine
particulates (PM10) which are responsible for dangerous illnesses e.g.
respiratory ailments, heart disease and cancer25.
6.6.12 According to UK NEA29 net pollution absorption by trees was considered to
reduce the number of deaths. Powe & Willis26 estimated the benefits of £0.9
million per year for Britain using discounted value of life and cost of hospital
admission. Small woodlands in urban areas can have a relatively high impact

24

deGroot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M.,
Crossman, N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez,
L.C., ten Brink, P., van Beukering., P. (2012). Global estimates of the value of ecosystems and their
services in monetary units. Ecosystem Services 1 50-61.
25 UK National Ecosystem Assessment (2011). Understanding nature’s value to society. Technical
Report. UK NEA
26 Powe, N.A. and Willis, K.G., (2004). Mortality and morbidity benefits of air pollution (SO2 and PM10)
absorption attributable to woodland in Britain, Journal of Environmental Management, 70, 119-128.
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due to their proximity to high intensities of road traffic29. Urban trees are said
to have reduced atmospheric PM10 by 0.4% and 0.72% in Chicago and
Philadelphia27, respectively.
6.6.13 Trees with their high rates of transpiration, shading and pollutant uptake
effects, help to reduce localised particulate concentrations by lowering urban
air temperatures29. Moll28 suggests that up to 12% of air pollution problems in
cities are attributable to heat island effects due to the temperature-dependent
formation of many pollutants, such as volatile organic compounds (VOCs)
and O329, and the dynamics of particulate dispersal.
6.6.14 However, benefits provided by air pollution absorption are still largely
uncertain and likely to be slight compared to other benefits such as
recreation or habitat for species. deGroot et al.30 estimating the value to be
around £5/ha/year while i-Tree Eco Project in Torbay estimated the benefits
of air pollution filtration at £44/ha per year20.
Noise reduction
6.6.15 Belts of trees and shrubs can be effective at reducing noise pollution. For
example, a 33-metre-wide tree buffer may reduce noise levels by 6-8 dB20.
This can be another argument for placing trees in urban areas.
Cultural services
6.6.16 Trees as amenity contribute to improving the character of landscape and
studies have shown that access to green areas increases the property

UK National Ecosystem Assessment (2011). Understanding nature’s value to society. Technical
Report. UK NEA
28 Moll, G. (1996) Using geographic information systems (GIS) to analyse the value of urban
ecosystems. In: Urban Trees-Costing The Benefits. Conference Proceedings. Chartered Institute of
Water and Environmental Management, London.
29 Nowak, D.J., McHale, P.J., Ibarra, M., Crane, D., Stevens, J.C. & Luley, C.J. (1997) Modelling the
effects of urban vegetation on air pollution. 22nd NATO/CCMS International Technical Meeting on Air
Pollution Modelling and its Application, pp. 276–282. NATO/CCMS, Brussels
30 deGroot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M.,
Crossman, N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez,
L.C., ten Brink, P., van Beukering., P. (2012). Global estimates of the value of ecosystems and their
services in monetary units. Ecosystem Services 1 50-61.
27
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values. For example, a study by Willis et al.31 estimated that benefits per
household on the urban fringe with a woodland landscape view are £269 per
annum. While for woodland in general these benefits are very large (see
Error! Reference source not found.) they are negligible for Silvertown and
Greenwich site as people do not use these areas for recreational purposes.
Biodiversity
6.6.17 The biodiversity implications are discussed in the chapter at the end of this
report.
6.7

Grassland

6.7.1

Grassland covers significant portion of the land area that will be affected.
Grassland provides a number of important ecological functions and while
uncommon in urban areas it has a biodiversity value in a highly developed
area (Chapter 9: Terrestrial Ecology (PINS Document Reference Number
6.1.9)). There are two types of grassland that are associated with the area.
They are:
 Species-poor semi-improved grassland which include a few parcels of
land at Silvertown and Greenwich site
 Amenity grassland includes a few small strips and one large area
across both sites

6.7.2

Below two approaches to valuation are presented. The first one is based on
TEV, which covers majority of EcS and could be a good approximation for
the values of EcS lost. Following the TEV approach monetary values of
individual EcS are presented in more detail.

Total Economic Value
6.7.3

Literature review identified a number of studies that estimated the value of
grassland in temperate climates. The monetary estimates in the TEEB
database range from £110 to £5,100/ha/year with a mean value of

31

Willis, K.G., Garrod, G., Scarpa, R., Powe, N., Lovett, A., Bateman I.J., Hanley, N., and Macmillan,
D.C. (2003). The social and environmental benefits of forests in Great Britain. University of Newcastle.
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£2,500/ha/year. These values include provisioning services, which are not
presented on site. See Table 6-7 below for a detailed breakdown.
Table 6-7 Monetary value of services provided by Grasslands
Ecosystem Services

Total
Provisioning services
1 Food
2 Fresh water supply
3 Raw materials
4 Genetic resources
5 Medicinal resources
6 Ornamental resources
Regulating services
7 Influence on air quality
8 Climate regulation
9 Moderation of extreme events
10 Regulation of water flows
11 Waste treatment/water
purification
12 Erosion prevention
13 Nutrient cycling / maintenance
of soil fertility
14 Pollination
15 Biological control
Habitat services
16 Lifecycle maintenance
17 Gene pool protection
Cultural services
19 Aesthetic information
20 Opportunities for recreation and
tourism
21 Inspiration for culture, art,
design
22 Spiritual experience
23 Cognitive information
(education and science)
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no. of
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Medi
an

Min

Max

(GBP/ha/year)
2,492 2,342
1,133 1,128
1,035 1,035
52
46
46
46
0
0
1
1
0
0
138
105
0
0
35
2
0
0
0
0

108
62
23
36
2
0
1
0
43
0
0
0
0

5,148
2,214
2,046
74
94
0
1
0
261
0
98
0
0

2

65

65

11

120

2

38

38

33

43

0

0

0

0

2
9
5

0
0
1,054
0
1,054
168
145

0
0
1,054
0
1,054
56
38

0
0
0
0
0
3
1

0
0
2,108
0
2,108
565
513

4

23

17

2

52

32
12
2
3
6
1
9
5

2

Mean
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Source: deGroot et al.32, own calculations
6.7.4

To identify relevant valuation studies only grassland studies from temperate
climates were selected. The values ranged from under £100 to over
£1,500/ha/year.

6.7.5

There was no relevant UK centric study that comprehensively captured the
value of grasslands and which could be used as a foundation for deriving the
benefits. As a result, in the assessment we used average monetary value of
benefits provided by grasslands in temperate climates in developed
countries. This average value stands at just above £580/ha/year. The first
value represents an average grassland value from EVRI database for
habitats found across temperate climates and the second figure represents
an average of low bound values found across the same set of studies.

6.7.6

Below are listed some of the examples of most notable EcS provided by
grasslands. While these values are not listed in the assessment they can
provide a bit of context for the values used in the analysis. One should note
that due to the lack of studies assessing the importance of urban grasslands
the below values are in most cases applicable to pristine habitats.

Carbon sequestration
6.7.7

While grassland is often perceived as storing little carbon, it should be noted
that Acid Grassland is an organomineral soils and has the highest carbon
stock of any UK broad habitat35. The stock for Neutral Grassland is only
above that of Improved Grassland (61 t/ha) and Arable and Horticultural land
(43 t/ha). UK grasslands also sequester large amounts of carbon at a rate of
up to 2200 kg/ha/year, which is higher than that of more slowly growing
forests (up to 150 kg/ha/yr)33.

Erosion and flood protection

32

deGroot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M.,
Crossman, N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez,
L.C., ten Brink, P., van Beukering., P. (2012). Global estimates of the value of ecosystems and their
services in monetary units. Ecosystem Services 1 50-61.
33 UK National Ecosystem Assessment (2011). Understanding nature’s value to society.
Technical Report. UK NEA
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6.7.8

Information about the impact of semi-natural Grassland on water quantity and
quality is generally in relation to alternative land uses. Water storage is less
than under more woody vegetation, such as trees34 or even bracken
(Williams et al. 198735). Conversely, conversion to intensive grazing and the
resulting compaction of the soil causes decreased infiltration and increased
runoff, which both increases the risk of flooding and reduces the recharging
of aquifers36. TEEB estimates the benefits at £38/ha/year21.

Purification of air, water and soil
6.7.9

Greenspaces within the urban environment can aid the regulation of air
quality (biogenic regulation). Vegetation can act as an enhanced deposition
sink for gaseous and particulate pollution37. TEEB estimates the benefits at
£65/ha/year38.

Noise reduction
6.7.10 Belts of trees and shrubs can be effective at reducing noise pollution—a 33
m-wide tree buffer may reduce noise levels by 6-8 dB (NEA). While a
relatively minor effect in most situations, this could provide an additional
argument for trees and shrubs, rather than other forms of greenspace, in
some urban situations, on roadsides.
Cultural services

34

Weatherhead, E.K. and Howden, N.J.K. (2009). The relationship between land use and
surface water resources in the UK. Land Use Policy. 26S 243-250
35 Williams K, Hobbs R J and Hamburg S P 1987 Invasion of an annual grassland in Northern
California by Baccharis pilularis ssp. consanguinea Oecologia 72 461–5
36 Willis, K.G., Garrod, G., Scarpa, R., Powe, N., Lovett, A., Bateman I.J., Hanley, N., and
Macmillan, D.C. (2003). The social and environmental benefits of forests in Great Britain.
University of Newcastle.
UK National Ecosystem Assessment (2011). Understanding nature’s value to society. Technical
Report. UK NEA
38 deGroot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M.,
Crossman, N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez,
L.C., ten Brink, P., van Beukering., P. (2012). Global estimates of the value of ecosystems and their
services in monetary units. Ecosystem Services 1 50-61.
37
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6.7.11 The habitat has very low cultural and recreational value as people do not
consider the area for this purpose.
Biodiversity
6.7.12 Discussed at the end of this report.
6.8

Standing water/sludge lagoon

6.8.1

While the habitat has been degraded it does provide ecosystem services that
are not present in the local environment. In the valuation literature there was
no example that could match the habitat in the study. The closest habitat as
per valuation studies could be that of an inland wetland.

6.8.2

Below two approaches to valuation are presented. The first one is based on
TEV, which covers majority of EcS and could be a good approximation for
the values of EcS lost. Following the TEV approach monetary values of
individual EcS are presented in more detail.

Total Economic Value
6.8.3

Literature review identified a number of studies that estimated the value of
forest in temperate climates. The monetary estimates in the TEEB database
range from £2,600 to £91,000/ha/year with a mean value of over
£22,000/ha/year. See Table 6-8 below for a detailed breakdown.
Table 6-8 Monetary value of services provided by Inland wetlands

Ecosystem Services

Total
Provisioning services
1 Food
2 Fresh water supply
3 Raw materials
4 Genetic resources
5 Medicinal resources
6 Ornamental resources
Regulating services
7 Influence on air quality
8 Climate regulation
9 Moderation of extreme events
10 Regulation of water flows
11 Waste treatment/water purification

no. of
estima
tes
168
94
39
17
35
2
1
40
6
11
3
15

Mean

22,293
1,440
533
354
369
0
86
99
15,073
0
424
2,592
4,866
2,617

Median

Min

(GBP/ha/year)
14,352 2,620
319
100
26
0
96
0
12
0
0
0
86
1
99
99
11,400 1,903
0
0
18
3
546
0
6,193 1,043
69
3

Max

91,080
16,972
8,147
3,010
5,547
0
170
99
40,099
0
1,924
12,690
7,362
9,826
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Ecosystem Services

no. of
estima Mean
Median Min
Max
tes
2
2,263
2,263
12
4,514

12 Erosion prevention
13 Nutrient cycling / maintenance of
soil fertility
14 Pollination
15 Biological control
Habitat services
16 Lifecycle maintenance
17 Gene pool protection
Cultural services
19 Aesthetic information
20 Opportunities for recreation and
tourism
21 Inspiration for culture, art, design
22 Spiritual experience
23 Cognitive information (education
and science)
Source: deGroot et al.39, own calculations

2

1,487

1,487

17

2,957

1
2
2
15
17
4

0
823
2,131
1,117
1,014
3,648
1,122

0
823
1,161
1,117
43
1,471
819

0
823
7
7
0
610
0

0
823
14,401
2,228
12,173
19,608
2,847

12

1,919

45

2

16,153

1

608

608

608

608

6.8.4

Across EVRI studies values range from £1,000 to £8,000 per ha per year for
countries in temperate climates. The study by Hölzinger40 estimated the
value of wetlands in Birmingham and Black Country between £1000 and
£6000 per hectare per year.

6.8.5

In the study we used the value of just above £3,000/ha/year which falls in the
middle of the range because the wetland provides an important nesting
habitats for some of the species.

6.8.6

Some of the examples of most notable EcS functions provided by wetlands
are listed below. While these values are not used in the assessment they can

39

deGroot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M.,
Crossman, N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez,
L.C., ten Brink, P., van Beukering., P. (2012). Global estimates of the value of ecosystems and their
services in monetary units. Ecosystem Services 1 50-61.
40 Hölzinger, O. (2011). The Value of Green Infrastructure in Birmingham and the Black Country: The
Total Economic Value of Ecosystem Services provided by the Urban Green Infrastructure. The Wildlife
Trust for Birmingham and the Black Country.
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provide context for the values used in the analysis. One should also
understand that due to the lack of studies assessing the importance of
standing lagoons in urban settings the below values are in most cases
applicable to pristine wetlands which provide a number of important EcS.

Carbon sequestration
6.8.7

Carbon sequestration impacts remain uncertain due to poor scientific
evidence; however, destruction of wetland globally has the biggest carbon
stock per ha42. TEEB estimates the value to be over £400/ha/year21.

Avoidance of climate stress
6.8.8

Due to lack of data it was not possible to estimate these benefits. The
average value for moderation of extreme events is estimated at over
£2,500/ha/year41.

Erosion and flood protection
6.8.9

The reduction of damage and other costs caused by flooding is certainly one
of the main services provided by wetland in general, especially the highly
urbanised area. However, the impact is likely to be negligible due to the small
area they cover. However, it should be noted that flood risk reduction
services caused by wetland are very site-specific and should be valued caseby-case.

Purification of air, water and soil
6.8.10 While wetland play an important role in water quality improvement the habitat
in question does not resemble a proper wetland and hence its functions are
limited. Pristine wetlands do play an important role in providing clean water

41

deGroot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M.,
Crossman, N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez,
L.C., ten Brink, P., van Beukering., P. (2012). Global estimates of the value of ecosystems and their
services in monetary units. Ecosystem Services 1 50-61.
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and soil and deGroot et al.44 estimate these benefits to be in excess of
£4000/ha/year.
Cultural services
6.8.11 The habitat has very low cultural and recreational value as people do not
consider the area for this purpose.

Biodiversity
6.8.12 Discussed at the end of this report.
6.9

Dense/continuous scrub and scattered scrub

6.9.1

Continuous scrub and scattered scrub provide a number of EcS. Scrub at
Silvertown is generally of low quality appearing in areas of unused and
unmanaged land, often associated with boundary features. In contrast in
Greenwich a large patch was located in the centre of the site and had a
parcel of semi-improved grassland at its centre. In an urban setting this
habitat is considered important. For the purpose of the assessment no
distinction was made between different types of scrub. The use of
equivalence factors could be explored in the future to refine values further.

6.9.2

Below two approaches to valuation are presented. The first one is based on
TEV, which covers majority of EcS and could be a good approximation for
the values of EcS lost. Following the TEV approach monetary values of
individual EcS are presented in more detail.

Total economic value
6.9.3

A number of studies that estimated the value of scrubland in temperate
climates were identified; however, none of them were relevant to the UK. The
monetary estimates for forest in the TEEB database range from £1,200 to
£1,900/ha/year with a mean value of above £1,300/ha/year. See Table 6-9
below for a detailed breakdown.
Table 6-9 Monetary value of services provided by Woodlands

Ecosystem Services

Total
Provisioning services
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13
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1,378
220

Min
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Ecosystem Services

no. of
Mean Median Min
Max
estimat
es
5
45
1
0
224

1 Food
2 Fresh water supply
3 Raw materials
4 Genetic resources
5 Medicinal resources
6 Ornamental resources
Regulating services
7 Influence on air quality
8 Climate regulation
9 Moderation of extreme events
10 Regulation of water flows
11 Waste treatment/water
purification
12 Erosion prevention
13 Nutrient cycling / maintenance
of soil fertility
14 Pollination
15 Biological control
Habitat services
16 Lifecycle maintenance
17 Gene pool protection
Cultural services
18 Aesthetic information
19 Opportunities for recreation and
tourism
20 Inspiration for culture, art,
design
21 Spiritual experience
22 Cognitive information
(education and science)
Source: deGroot et al.42, own calculations

7

148

131

3

480

1
3

28
44

28
49

28
49

28
49

1

6

11

11

11

1

11

11

11

11

1

27

27

27

27

4
1
3
1

1,109
1,105
3
6

1,107
1,105
1
6

1,106
1,105
1
6

1,113
1,105
7
6

1

6

6

6

6

42

deGroot, R., Brander, L., van der Ploeg, S., Costanza, R., Bernard, F., Braat, L., Christie, M.,
Crossman, N., Ghermandi, A., Hein, L., Hussain, S., Kumar, P., McVittie, A., Portela, R., Rodriguez,
L.C., ten Brink, P., van Beukering., P. (2012). Global estimates of the value of ecosystems and their
services in monetary units. Ecosystem Services 1 50-61.
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6.9.4

The study by Hölzinger43 estimated the value of scrubland in Birmingham
and Black Country to lie between £400 to £4,200 per hectare per year. In the
study we used the value of just above £1,100/ha/year which falls in the lower
bound of the range.

6.9.5

In the section below individual EcS and their monetary values are presented
in more detail. While these values are not listed in the assessment they can
provide a bit of context for the values used in the analysis.

Purification of air, water and soil
6.9.6

Greenspaces within the urban environment can aid the regulation of air
quality. Vegetation can act as an enhanced deposition sink for gaseous and
particulate pollution44 (Fowler and Unsworth 198945; Hirano 1996 in UK
NEA46.

Noise reduction
6.9.7

Belts of trees and shrubs can be effective at reducing noise pollution49.
Introducing shrubs on roadsides can prove to be beneficial but is difficult
to establish specific benefits.

Cultural services
6.9.8

The habitat has very low cultural and recreational value as people do not
consider the area for this purpose. The amenity value is also low.

Biodiversity
6.9.9

Discussed at the end of the chapter.

43

Hölzinger, O. (2011). The Value of Green Infrastructure in Birmingham and the Black Country: The
Total Economic Value of Ecosystem Services provided by the Urban Green Infrastructure. The Wildlife
Trust for Birmingham and the Black Country.
44 Freer-Smith PH, Holloway S, Goodman A (1997). The uptake of particulates by an urban woodland,
site description and particulate composition. Environ. Pollut. 95:27-35.
45 Fowler, D., Cape, J.N. & Unsworth, M.H. 1989. Deposition of atmospheric pollutants on forests. Phil.
Trans. R. Soc. B., 324, 247-265.
46 UK National Ecosystem Assessment (2011). Understanding nature’s value to society. Technical Report.
UK NEA
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6.10

Tall ruderal

6.10.1 Scattered rural vegetation provides little EcS. There are no studies that would
provide the value of benefits provided related by it. We are assuming that
ruderal vegetation is having similar benefits to grassland. See section on
Grasslands for the potential description of the benefits. In terms of the
monetary values used in the assessment we have assumed the lowest value
attributed to grassland.
6.11

Scattered bracken

6.11.1 According to EcS scattered bracken vegetation has limited ecological value.
We are assuming that ruderal vegetation has similar benefits to grassland.
See section on Grasslands for the potential description of the benefits. To
value its benefits, we have assigned the lowest monetary value attributed to
grassland (£108/ha/yr).
6.12

Ephemeral/short perennial

6.12.1 This habitat has biodiversity value but other examples occur in the local area;
is a transient habitat that is readily replaceable. While they do provide some
EcS function their impact is likely to be negligible. They do provide habitat for
pollinators and thus contribute to the urban biodiversity. We are assuming
that ephemeral/short perennial vegetation has similar benefits to grassland.
See section on Grasslands for the potential description of the benefits. To
value its benefits, we have assigned the lowest monetary value attributed to
grassland (£108/ha/yr).
6.13

Bare ground

6.13.1 Bare ground is important for a range of insects and other invertebrates. They
use open areas for nesting, chasing after prey and basking. The sandy soils
provide warm, dry conditions for warmth-loving invertebrates. Open southfacing bare slopes can provide nesting opportunities for colonies of burrowing
solitary bees and wasps. As bare ground is easily colonized by vegetation,
such as birch and pine, it is essential to ensure that any sizeable clearance is
regularly repeated or the area is subsequently managed to ensure
colonization by heather rather than trees or scrub. Hard-packed sand such as

Page 111 of 124

Silvertown Tunnel
Appendix 9.H Biodiversity Action Plan and Mitigation Strategy
Document Reference: 6.3.9.8

that found along paths can be very valuable habitat for solitary bees and
wasps to construct their nests47.

6.14

Scattered introduced shrub

6.14.1 This category includes Japanese knotweed48 and Butterfly bush which are
both considered an invasive species. During the literature review we did not
identify any studies that would assess the benefits or costs associated with
this Japanese Knotweed and Butterfly Bush and hence a value transfer was
not possible.
Japanese knotweed
6.14.2 According to the Centre for Agriculture and Bioscience International (CABI) 49
F. japonica damages the environment by impeding water flow which
exacerbates flooding. The plant can also disrupt the integrity of flood defence
structures. Moreover, Japanese knotweed has negative impact on
biodiversity. Gerber et al.50 showed that habitats invaded by knotweeds
support lower numbers of plant species, lower overall abundance and
morphospecies richness of invertebrates, compared to native grasslanddominated and bush-dominated habitats (CABI). However, where it is
introduced knotweed is claimed to be of value to bees and invertebrates as it
flowers later than most native plants (CABI).

47

https://www.buglife.org.uk/advice-and-publications/advice-on-managing-bap-habitats/lowlandheathland#sthash.b4BsKMCs.dpuf
48 An amendment to the Anti-social Behaviour, Crime and Policing Act 2014 includes
Japanese knotweed and other invasive non-native plants.
https://www.rhs.org.uk/advice/profile?PID=218
49

http://www.cabi.org/isc/datasheet/23875
Gerber, E., Krebs, C., Murrell, C., Moretti, M., Rocklin, R., Schaffner, U. (2008). Exotic invasive
knotweeds (Fallopia spp.) negatively affect native plant and invertebrate assemblages in European
riparian habitats. Biological Conservation. 141 (3): 646-654.
50
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6.14.3 Knotweed has been used to stabilise riverbanks and other steep slopes, and
the microclimate under its canopy has been likened to that of oak woodland 51
(Gilbert, 1992).
6.14.4 According to Defra controlling F. japonica on a national scale in the UK would
cost an extrapolated £1.56 billion while the cost of Japanese knotweed to the
GB economy is estimated at £166 million per year (CABI). An accepted
estimate of control costs is £10,000 per hectare for a 3-year spraying regime,
with two sprays per year, but the costs can increase to up to £46,000/m 2
because of the cost of soil removal to landfill, the associated landfill tax as
well as the best practice of using a geo-textile membrane to prevent
reinvasion (CABI). Infestation with knotweed would also affect property
values as lenders are refusing to lend against properties with Japanese
knotweed present (CABI).
6.14.5 In this study we have assumed the benefits of removal of Japanese
knotweed at £10,000/ha as a lower bound cost associated with its removal.
Butterfly bush
6.14.6 Butterfly bush (B. davidii) is an extremely popular garden plant due to its low
maintenance, long flowering season, colourful and fragrant flowers, and its
attractiveness to butterflies and other insects, such as wasps, hornets,
lacewings and beetles (CABI). However, butterfly bush outcompetes native
species and rapidly colonises in unwanted areas and is considered an
invasive species (it is on the London Invasive Species Initiative).
6.14.7 The cost of removal has been estimated at under £200 per hectare52 based
on average cost of shrub removal.
6.15

Buildings

6.15.1 Buildings do not provide any EcS function and hence their impact was not
included in the assessment.

51
52

Gilbert, O.L. (1992). The ecology of an urban river. British Wildlife. 3:129-136
http://www.howmuchisit.org/brush-removal-cost/
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6.16

Biodiversity value (Habitats for species)

6.16.1 On the site a number of species are present, such as:
 Commuting and foraging bat were recorded in low numbers on site.

Bats are protected species under Habitats Regulations 2010 and
Wildlife Countryside Act (WCA) 1981.
 Trees and scrub provide nesting opportunities for common breeding

birds. There is potential for Priority Species such as herring gull (Larus
argentus argentus), house sparrow (Passer domesticus), hedge
accentor (Prunella modularis) and common starling (Sturnus vulgaris) to
be breeding on Site.
 Black redstart is a WCA Schedule 1 species and is listed on the London
BAP, the Greenwich BAP and the Birds of Conservation Concern
(BoCC) red list. While the species was not recorded during the targeted
survey, the Site is within a key area for this species and the habitat on
Site has high potential to support it during construction phase as
recently turned bare earth in proximity to water provides a suitable
foraging habitat.
 Seventeen noteworthy invertebrate species were recorded on the Site
during surveys. However, many sites in the Borough have a greater
proportion of notable invertebrate species. There survey were records
of two additional noteworthy species (stag beetle and streaked
bombardier beetle) from the wider area and there is suitable habitat for
them on site.
6.16.2 One of the main benefits of forests is the provision of ‘places for wildlife to
live’ and, hence, biodiversity (UK NEA, 2011). In the UK, the marginal
benefits of woodland were estimated to be between 35p and £1.13 per
household/year for enhanced biodiversity in 12,000 ha of different type of
woodland23.
6.16.3 The biodiversity value varies between species. For example, increasing the
population of charismatic species, such as red squirrel in North Yorkshire
(White et al. 2001) was valued at £2.67 per person. In contrast the study that
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estimated the value of reintroducing beavers in Argyll, Scotland53 estimated
the value of the programme at £22–£24 per household/year.
6.16.4 While current habitats are under threat some relief can be found by
implementing brownroofs54 on buildings, which act as a mitigation model for
the loss of brownfield land. This uses a substrate material that is laid down
on a flat roof which is naturally colonised by vegetation these roofing systems
can be modified to increase biodiversity, specifically for many of the issues
associated with brownfield land, which can benefit species, such as black
redstarts.

Box 2: Importance of mosaic habitats for supporting Back Redstart
The black redstart is protected under the Wildlife and Countryside Act 1981 and is listed as a
priority species for the London Biodiversity Action Plan, as a Bird of Conservation Concern. It is
also listed as a Red Data Book specie.
The Black Redstart has been established as a regular breeding species in London since the
Second World War. The black redstart is sometimes known as the ‘power station’ or ‘bomb-site’
bird as it was frequently found on these sites after the Second World War. London is one of the
UK’s most important locations for this species; their population in the capital constitutes between
10 and 30% of the national breeding population.
Its preferred habitat is the industrial infrastructure particularly along rivers and canals. The
London population is concentrated along the Thames east of Tower Bridge and in the Lea
Valley. The London Boroughs of Enfield, Tower Hamlets, Newham and Greenwich hold the
greatest number of breeding pairs. Other sites such as Battersea Power Station in the London
Borough of Wandsworth and King’s Cross in the London Borough of Camden are both
historically important and still hold breeding pairs although both areas are undergoing or are
about to undergo regeneration. The species is also under threat from the planned regeneration
of much of its breeding ground along the Thames corridor.

53

Philip, L.J., Macmillan, D.C. (2005). Exploring values, context and perceptions in contingent
valuation studies: The CV market stall technique and willingness to pay for wildlife conservation.
Journal of Environmental Planning and Management, 48, 257-274.

54 http://livingroofs.org/green-roof-organisation
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Source: 55 56 57

55

http://www.lbp.org.uk/downloads/Publications/Management/black_redstart_advice_note.pdf

56

http://www.bto.org/sites/default/files/shared_documents/publications/researchreports/1997/rr228.pdf

57

www.blackredstarts.org.uk
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7.

CONCLUSION

7.1.1

The outputs of ecosystem service valuations are becoming increasingly
important in the policy debate regarding whether to develop or conserve
natural resources.

7.1.2

Every policy decision involves trade-offs and monetary valuation can help
policy makers understand the value of their decisions. Despite monetary
valuation having a number of caveats it can open a dialogue and can
provide understanding that the nature provides important services to the
community and if they are not recognised the decisions made will be
suboptimal.

7.1.3

Monetising natural resources does not mean that valuation reflects the
true value of a resource, it just means that the benefits provided can be
expressed in monetary units and reflects the fact that the society places a
finite value on them. Currently the value of nature is often low and close to
zero despite nature providing a range of market and non-market benefits
and any decision that does not reflect the value of nature will not increase
the welfare of the society.

7.1.4

Values in monetary units will never in themselves provide unequivocal
answers to difficult decisions, and should always be seen as an additional
set of information, complementing quantitative and qualitative
assessments. Monetary values just provide approximations of the value of
ecosystem services involved and even if we do not have a ‘precise’ value
for, for EcS we can at least understand the order of magnitude of values
affected.

7.1.5

The results in this assessment try to convey the monetary value of lost
EcS that will arise as a result of the Silvertown Tunnel Scheme and thus
provide more visibility to decision makers about the potential loss of EcS
which would otherwise not be accounted for and can help devise
programs to compensate the impacts.
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Appendix A. Discount Rate Tables
Table A1: Discounted values for temporary land over 5-year period

3

Broad-leaved
scattered
trees
(number of
individuals)
160

Speciespoor
semiimproved
grassland
83

Standing
water
51

Tall
ruderal
vegetation
8

Amenity
grassland
612

Ephemeral/short
perennial
vegetation
13

Japanese
knotweed
-157

Introduced
shrub
-26

Bare
ground
10

Scattered
scrub
(number of
individuals)

0

Discount rate
3.50%

Discount
value
2,409

Broadleaved
plantation
woodland
1,230

Dense/
continuous
scrub
421

1

3.50%

2,327

1,188

406

3

154

80

49

8

591

13

-152

-25

10

2

3.50%

2,248

1,148

393

3

149

78

47

8

571

12

-147

-24

10

3

3.50%

2,172

1,109

379

3

144

75

46

8

552

12

-142

-23

9

4

3.50%

2,099

1,072

367

3

139

73

44

7

533

12

-137

-23

9

total

11,256

5,746

1,965

16

746

389

236

39

2,861

62

-734

-121

48

Table A2: Discounted values for permanent land over 100-year period

Discount
rate

Discount
value

Broadleaved
plantation
woodland

Dense/
continuous
scrub

Broadleaved
scattered
trees
(number of
individuals)

Scattered
scrub
(number of
individuals)

Speciespoor
semiimproved
grasslan
d

Standing
water

Tall
ruderal
vegetati
on

Amenity
grassland

Ephemeral/
short
perennial
vegetation

Japanese
knotweed

Introduced
shrub

Bare ground

0

3.50%

1,864

716

401

1

49

61

338

4

291

16

-2

-19

7

1

3.50%

1,801

692

387

1

47

59

327

4

282

15

-2

-19

7

2

3.50%

1,740

669

374

1

46

57

315

4

272

15

-2

-18

7

3

3.50%

1,681

646

362

1

44

55

305

4

263

14

-2

-17

6

4

3.50%

1,624

624

349

1

43

53

295

4

254

14

-2

-17

6

5

3.50%

1,569

603

338

1

41

51

285

4

245

13

-2

-16

6
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Discount
rate

Discount
value

Broadleaved
plantation
woodland

Dense/
continuous
scrub

Broadleaved
scattered
trees
(number of
individuals)

Scattered
scrub
(number of
individuals)

Speciespoor
semiimproved
grasslan
d

Standing
water

Tall
ruderal
vegetati
on

Amenity
grassland

Ephemeral/
short
perennial
vegetation

Japanese
knotweed

Introduced
shrub

Bare ground

6

3.50%

1,516

583

326

1

40

50

275

4

237

13

-2

-16

6

7

3.50%

1,465

563

315

1

38

48

266

3

229

12

-2

-15

5

8

3.50%

1,415

544

304

1

37

46

257

3

221

12

-2

-15

5

9

3.50%

1,367

526

294

1

36

45

248

3

214

12

-1

-14

5

10

3.50%

1,321

508

284

1

35

43

240

3

207

11

-1

-14

5

11

3.50%

1,277

491

275

1

33

42

231

3

200

11

-1

-13

5

12

3.50%

1,233

474

265

1

32

40

224

3

193

10

-1

-13

5

13

3.50%

1,192

458

256

1

31

39

216

3

186

10

-1

-12

4

14

3.50%

1,151

443

248

1

30

38

209

3

180

10

-1

-12

4

15

3.50%

1,112

428

239

1

29

36

202

3

174

9

-1

-11

4

16

3.50%

1,075

413

231

1

28

35

195

3

168

9

-1

-11

4

17

3.50%

1,038

399

223

1

27

34

188

2

162

9

-1

-11

4

18

3.50%

1,003

386

216

1

26

33

182

2

157

9

-1

-10

4

19

3.50%

969

373

209

1

25

32

176

2

152

8

-1

-10

4

20

3.50%

937

360

201

1

25

31

170

2

146

8

-1

-10

4

21

3.50%

905

348

195

1

24

30

164

2

142

8

-1

-9

3

22

3.50%

874

336

188

1

23

29

159

2

137

7

-1

-9

3
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Discount
rate

Discount
value

Broadleaved
plantation
woodland

Dense/
continuous
scrub

Broadleaved
scattered
trees
(number of
individuals)

Scattered
scrub
(number of
individuals)

Speciespoor
semiimproved
grasslan
d

Standing
water

Tall
ruderal
vegetati
on

Amenity
grassland

Ephemeral/
short
perennial
vegetation

Japanese
knotweed

Introduced
shrub

Bare ground

23

3.50%

845

325

182

0

22

28

153

2

132

7

-1

-9

3

24

3.50%

816

314

176

0

21

27

148

2

128

7

-1

-8

3

25

3.50%

789

303

170

0

21

26

143

2

123

7

-1

-8

3

26

3.50%

762

293

164

0

20

25

138

2

119

6

-1

-8

3

27

3.50%

736

283

158

0

19

24

133

2

115

6

-1

-8

3

28

3.50%

711

273

153

0

19

23

129

2

111

6

-1

-7

3

29

3.50%

687

264

148

0

18

23

125

2

107

6

-1

-7

3

30

3.50%

664

255

143

0

17

22

120

2

104

6

-1

-7

2

31

3.00%

745

287

160

0

20

24

135

2

117

6

-1

-8

3

32

3.00%

724

278

156

0

19

24

131

2

113

6

-1

-7

3

33

3.00%

703

270

151

0

18

23

127

2

110

6

-1

-7

3

34

3.00%

682

262

147

0

18

22

124

2

107

6

-1

-7

3

35

3.00%

662

255

142

0

17

22

120

2

104

6

-1

-7

2

36

3.00%

643

247

138

0

17

21

117

2

101

5

-1

-7

2

37

3.00%

624

240

134

0

16

20

113

1

98

5

-1

-6

2

38

3.00%

606

233

130

0

16

20

110

1

95

5

-1

-6

2

39

3.00%

588

226

127

0

15

19

107

1

92

5

-1

-6

2

40

3.00%

571

220

123

0

15

19

104

1

89

5

-1

-6

2

41

3.00%

555

213

119

0

15

18

101

1

87

5

-1

-6

2

42

3.00%

539

207

116

0

14

18

98

1

84

5

-1

-6

2

43

3.00%

523

201

112

0

14

17

95

1

82

4

-1

-5

2

44

3.00%

508

195

109

0

13

17

92

1

79

4

-1

-5

2
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Discount
rate

Discount
value

Broadleaved
plantation
woodland

Dense/
continuous
scrub

Broadleaved
scattered
trees
(number of
individuals)

Scattered
scrub
(number of
individuals)

Speciespoor
semiimproved
grasslan
d

Standing
water

Tall
ruderal
vegetati
on

Amenity
grassland

Ephemeral/
short
perennial
vegetation

Japanese
knotweed

Introduced
shrub

Bare ground

45

3.00%

493

189

106

0

13

16

89

1

77

4

-1

-5

2

46

3.00%

478

184

103

0

13

16

87

1

75

4

-1

-5

2

47

3.00%

465

179

100

0

12

15

84

1

73

4

0

-5

2

48

3.00%

451

173

97

0

12

15

82

1

71

4

0

-5

2

49

3.00%

438

168

94

0

11

14

79

1

68

4

0

-5

2

50

3.00%

425

163

91

0

11

14

77

1

66

4

0

-4

2

51

3.00%

413

159

89

0

11

14

75

1

65

3

0

-4

2

52

3.00%

401

154

86

0

11

13

73

1

63

3

0

-4

1

53

3.00%

389

150

84

0

10

13

71

1

61

3

0

-4

1

54

3.00%

378

145

81

0

10

12

68

1

59

3

0

-4

1

55

3.00%

367

141

79

0

10

12

66

1

57

3

0

-4

1

56

3.00%

356

137

77

0

9

12

65

1

56

3

0

-4

1

57

3.00%

346

133

74

0

9

11

63

1

54

3

0

-4

1

58

3.00%

336

129

72

0

9

11

61

1

52

3

0

-3

1

59

3.00%

326

125

70

0

9

11

59

1

51

3

0

-3

1

60

3.00%

316

122

68

0

8

10

57

1

49

3

0

-3

1

61

3.00%

307

118

66

0

8

10

56

1

48

3

0

-3

1
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Discount
rate

Discount
value

Broadleaved
plantation
woodland

Dense/
continuous
scrub

Broadleaved
scattered
trees
(number of
individuals)

Scattered
scrub
(number of
individuals)

Speciespoor
semiimproved
grasslan
d

Standing
water

Tall
ruderal
vegetati
on

Amenity
grassland

Ephemeral/
short
perennial
vegetation

Japanese
knotweed

Introduced
shrub

Bare ground

62

3.00%

298

115

64

0

8

10

54

1

47

3

0

-3

1

63

3.00%

289

111

62

0

8

9

52

1

45

2

0

-3

1

64

3.00%

281

108

60

0

7

9

51

1

44

2

0

-3

1

65

3.00%

273

105

59

0

7

9

49

1

43

2

0

-3

1

66

3.00%

265

102

57

0

7

9

48

1

41

2

0

-3

1

67

3.00%

257

99

55

0

7

8

47

1

40

2

0

-3

1

68

3.00%

250

96

54

0

7

8

45

1

39

2

0

-3

1

69

3.00%

242

93

52

0

6

8

44

1

38

2

0

-2

1

70

3.00%

235

90

51

0

6

8

43

1

37

2

0

-2

1

71

3.00%

229

88

49

0

6

7

41

1

36

2

0

-2

1

72

3.00%

222

85

48

0

6

7

40

1

35

2

0

-2

1

73

3.00%

215

83

46

0

6

7

39

1

34

2

0

-2

1

74

3.00%

209

80

45

0

5

7

38

0

33

2

0

-2

1

75

3.00%

203

78

44

0

5

7

37

0

32

2

0

-2

1

76

2.50%

285

110

61

0

7

9

52

1

45

2

0

-3

1

77

2.50%

278

107

60

0

7

9

50

1

44

2

0

-3

1

78

2.50%

272

104

58

0

7

9

49

1

42

2

0

-3

1

79

2.50%

265

102

57

0

7

9

48

1

41

2

0

-3

1

80

2.50%

258

99

56

0

7

8

47

1

40

2

0

-3

1

81

2.50%

252

97

54

0

7

8

46

1

39

2

0

-3

1

82

2.50%

246

95

53

0

6

8

45

1

38

2

0

-3

1

83

2.50%

240

92

52

0

6

8

44

1

38

2

0

-2

1
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Discount
rate

Discount
value

Broadleaved
plantation
woodland

Dense/
continuous
scrub

Broadleaved
scattered
trees
(number of
individuals)

Scattered
scrub
(number of
individuals)

Speciespoor
semiimproved
grasslan
d

Standing
water

Tall
ruderal
vegetati
on

Amenity
grassland

Ephemeral/
short
perennial
vegetation

Japanese
knotweed

Introduced
shrub

Bare ground

84

2.50%

234

90

50

0

6

8

42

1

37

2

0

-2

1

85

2.50%

228

88

49

0

6

7

41

1

36

2

0

-2

1

86

2.50%

223

86

48

0

6

7

40

1

35

2

0

-2

1

87

2.50%

217

84

47

0

6

7

39

1

34

2

0

-2

1

88

2.50%

212

82

46

0

6

7

38

1

33

2

0

-2

1

89

2.50%

207

80

45

0

5

7

38

0

32

2

0

-2

1

90

2.50%

202

78

43

0

5

7

37

0

32

2

0

-2

1

91

2.50%

197

76

42

0

5

6

36

0

31

2

0

-2

1

92

2.50%

192

74

41

0

5

6

35

0

30

2

0

-2

1

93

2.50%

188

72

40

0

5

6

34

0

29

2

0

-2

1

94

2.50%

183

70

39

0

5

6

33

0

29

2

0

-2

1

95

2.50%

178

69

38

0

5

6

32

0

28

2

0

-2

1

96

2.50%

174

67

37

0

5

6

32

0

27

1

0

-2

1

97

2.50%

170

65

37

0

4

6

31

0

27

1

0

-2

1

98

2.50%

166

64

36

0

4

5

30

0

26

1

0

-2

1

99

2.50%

162

62

35

0

4

5

29

0

25

1

0

-2

1

23,137

12,950

34

1,579

1,971

10,916

143

9,415

510

-65

-620

225

total

60,197
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Table A3: Discounted values for habitat loss broken down by habitat type

Broadleaved
plantation
woodland

Dense/cont
inuous
scrub

Scattered
scrub
(number of
individuals)

Broadleaved
scattered
trees
(number of
individuals)

100 years

28,883

14,915

51

2,325

2,360

11,152

183

12,276

572

-798

-741

273

71,452

50 years

23,864

12,106

43

1,983

1,933

8,784

152

10,233

462

-784

-606

224

58,394
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Speciespoor semiimproved
grassland

Standing
water

Tall ruderal
vegetation

Amenity
grassland

Ephemeral/
short
perennial
vegetation

Japanese
knotweed

Introduced
shrub

Bare
ground

total

