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Background to the Natural Capital Committee

The government’s Environment White Paper: The Natural Choice was published in 2011. In this report, government

committed to ‘establishing an independent Natural Capital Committee (NCC)... The Committee’s remit was to
aadvise the government on the state of English natural capital.” The NCC was established in 2012 as an independent
Committee chaired by Professor Dieter Helm.

Since then, the NCC has published a plethora of advice on the sustainable use of natural capital in England

and most notably a recommendation to the government to create a 25 Year Environment Plan (25 YEP).

The government accepted this recommendation, developed it and the Plan was launched by the Prime Minister,
Theresa May in January 2018.

The second and final term will conclude before the end of 2020. The key focus during this term has been advising
the government on the implementation of the 25 YEP; including the development of suitable metrics to be used to

track progress against the Plan’s objectives.

NCC Member

Profile

Professor Dieter Helm (Chair)

Dieter is an economist specialising in utilities, infrastructure, regulation and the
environment, and concentrating on the energy, water, communications and transport
sectors primarily in Britain and Europe. He is a Professor at Oxford University, a Fellow
of New College, Oxford.

Professor Kathy Willis

Kathy is a Professor of Biodiversity and Head of the Long-term Ecology laboratory at the
University of Oxford. She is also the Principal of St Edmund Hall, one of the Colleges that
make up the University of Oxford. Until recently, she was the Director of Science at the
Royal Botanic Gardens, Kew. She has over 30 years of research experience focusing on
modelling and remotely determining important landscapes for biodiversity and ecosystem
services across the world. Most recently she has been leading a research team to
develop new and emerging models and technologies to assist land managers in decision
making to ensure the best outcomes for business and biodiversity.

Professor lan Bateman

lan is Professor of Environmental Economics and a Director of the Land, Environment,
Economics and Policy Institute (LEEP) at the University of Exeter. His research interests
focus on ensuring sustainable wellbeing through the integration of natural and social
science knowledge within economic analysis, public and private sector decision
making and policy. Particular interests lie in the fields of quantitative analysis, integrated
modelling and the valuation of non-market benefits and costs.

Professor Paul Leinster CBE
Paul is Professor of Environmental Assessment at Cranfield University and was formerly

Chief Executive of the Environment Agency. He has over 40 years of practical experience
in environmental management, science, policy development and regulation. Before joining

the EA in 1998, Paul worked in the private sector for a number of major companies. He

has a particular interest in translating research into effective policy, regulatory, operational

and governance measures and in natural capital and ecosystem service approaches to
environmental management. Paul has a number of non-executive roles.
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Professor Colin Mayer

Colin is Professor of Management Studies, Said Business School at the University of
Oxford. He is an expert on all aspects of corporate finance, governance and taxation, the
regulation of financial institutions and the role of the corporation in contemporary society.

Professor Chris Collins

Chris is Chair of Environmental Chemistry at the University of Reading. He is the
Natural Environment Research Council Soils Coordinator and chairs Defra’s Hazardous
Substances Advisory Committee, providing expert advice to the UK government on
how to protect the environment and human health via the environment from chemicals.
His research focuses on determining the factors controlling exposure of biota to
environmental pollution and the role of soil organic carbon in modifying pollutant
exposure and the parallels between pollutant and carbon cycling in soils.

Professor Melanie Austen

Melanie is Professor of Ocean and Society at the University of Plymouth. For the last 20
years, she has been leading national and international collaborative and interdisciplinary
marine research projects that support sustainable marine policy, environmental
management, communities and their wellbeing and industry. She is a member of the
Joint Nature Conservation Committee (JNCC), was the first Chief Scientific Advisor to
the UK’s Marine Management Organisation (MMO), is an Honorary Professor at the
University of Exeter medical school, and a member of several Expert Advisory Groups.

The Committee is supported by a secretariat based in the Department of Environment, Food and
Rural Affairs headed by Maniv Pathak with Elias Scheuermann (analytical lead for this report),
Rebecca Mcllhiney, Jake Harvey, James Farr, Andy Canning-Trigg, Felix Clarke and Jessica McGreevey.
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Chair’s message

Nine years ago, the government published the White Paper, The Natural
Choice, committing to the objective “to be the first generation to leave

the natural environment of England in a better state than it inherited.” It
established the Natural Capital Committee (NCC) to advise on how best

to achieve this objective. The NCC recommmended that the government
develop a 25 Year Environment Plan (25 YEP) and in 2018, following further
advice from the NCGC, it was finally published.

The 25 YEP is a huge achievement, setting out the government’s ambitions
to improve the environment. The 25 YEP proposes, and the Environment
Bill will mandate, a requirement for an annual Progress Report to set out
how the government is performing against the ten 25 YEP goals. A previous
Defra Secretary of State, Michael Gove, specially requested that the NCC
scrutinises the 25 YEP annual reports, paving the way for the Office for
Environmental Protection (OEP) to undertake this function from 2021.

The Committee provided an assessment of the government’s first Progress
Report in 2019. In the absence of a natural capital baseline, the Progress
Report focused on a long list of actions, with very little evidence of
improvements in the state of our natural capital.

Many of these mistakes have been repeated in the government’s 2020
Progress Report. The NCC'’s interim response to this report, published
earlier this year, highlights that the integrated, systems based approach
the 25 YEP demands is at real risk of being lost. As the Committee has
previously advised, it is crucial to use the right framework and metrics or
risk multiple policy failures including the success of the 25 YEP, all future
Environmental Improvement Plans, the delivery of Environmental Land
Management schemes and environmental net gain.

The Committee proposed an asset based framework for assessing
progress in its interim response, which has been duly applied in this final
response — bringing together a large volume of evidence on the state of
natural capital in one place. This information can provide a template for the
OEP to develop further and undertake a natural system based assessment
required to effectively scrutinise the government’s 2021 Progress Report.

The evidence presented in this report further highlights the lack of progress,
and some worrying declines: nine of the 25 years have already passed, and
it is now looking very likely the next generation will inherit a poorer set of
natural assets. As a matter of urgency, the government should ensure that
the proposed Natural Capital and Ecosystem Assessment pilot and any
subsequent fully developed baseline exercise focuses on measuring the
extent and condition of all natural assets across England, as per the NCC'’s
detailed advice — not just habitats, and should incorporate a substantial
citizen science component. These steps are essential if the objectives in the
25 YEP are to be met and if the OEP is to inherit a workable framework to
hold government to account.

We can be green and prosperous, but it will not happen by default. The
huge opportunities, both economic and environmental, should be grasped
by this government.

Professor Dieter Helm, Chairman
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—xecutive summary

The Natural Capital Committee’s (NCC) final response to the second
25 Year Environment Plan (25 YEP) Progress Report - follows its
interim response published in July 2020. In its interim response, the
NCC raised concerns that the evidence presented in the Progress
Report at best provides only a partial picture, given the narrow range
of datasets considered, and mostly shows declines in England’s
environment. The Committee also set out a natural capital approach
to assessing progress.

This report covers three areas, as follows:
i) Sets out a natural capital asset based framework for assessing progress against the 25 YEP;

il Demonstrates how this natural capital framework can be applied to independently scrutinise progress, with
the NCC’s assessment of seven natural assets summarised, and further detail provided across the associated
technical annexes — thereby laying the foundation for the Office for Environmental Protection (OEP) to undertake
this function from 2021; and

i) Highlights the priority areas where the government should focus in order to turnaround the evidenced declines in
natural assets and get on track to meet the 25 YEP objective to improve the natural environment within a generation.

Key points

The NCC has applied a natural capital asset based framework to provide an assessment of the state

of natural capital. For the Environment Bill and other environmental policies to succeed, using the
correct framework/metrics is essential. The Committee is not aware of existing, recent work that brings
together a range of available evidence to provide an assessment of the extent and condition of natural
capital assets.

1. The Committee’s approach follows four key steps:
i) Determine the main natural capital assets, and link these to the ten 25 YEP goals;

ii) Identify natural asset components and existing datasets/evidence, and shortlist these on the basis of
ecosystem services flows/ societal benefits they provide;

ili) Develop an analysis of trends for each asset/its components, focussing on progress made towards
compliance with existing targets/commitments relative to a 2011, long/near term baseline where possible; and

iv) Issue a ‘RAG’ rating based on this analysis to provide a transparent and accessible indication of the
state of natural assets, where: ‘Red’ indicates a decline/deterioration; ‘Amber’ no change, or where the
evidence is inconclusive; and ‘Green’ indicates an improvement.

2. The seven technical annexes to this report and their underpinning datasets can provide a template for the OEP,

and act as a starting point for the integrated natural system based assessment required to effectively undertake
its statutory 25 YEP scrutiny function from 2021.
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3. It should be noted that the following areas of analysis were not feasible given resource constraints: i) identifying
and analysing all available data; ii) an assessment of the overall environmental system/future trajectories; and
iii) the potential impact of the change in natural assets (stocks) on important ecosystem service flows. Such
comprehensive analysis is critical for informing whether or not the government will meet the environmental
‘significant improvement test’ that it has set itself in the Environment Bill and developing optimal policy
interventions across not only the ten 25 YEP goals, but also for attaining net zero by 2050. The NCC advises that
the OEP should be properly resourced to undertake a comprehensive assessment of all available data and the
environmental system, including by prioritising the development of a natural system model/decision support tool to
determine the impact of changes in the environment on ecosystem service flows and associated societal benefits.

4. A key building block for assessing progress robustly is to develop a natural capital baseline. The Committee’s
analysis indicates that a number of existing datasets could be used for some of these baseline asset
measurements, in particular those for atmosphere and freshwater. For several of the assets, however, and in
particular soils and marine, data is very limited. The NCC strongly recommends that Defra ensures that the
planned Natural Capital and Ecosystem Assessment pilot, and any subsequent fully developed baseline exercise,
focuses on identifying and measuring the extent and condition of all natural capital assets across England, as per
the NCC'’s detailed advice — not just habitats. Consideration should also be given to incorporating a substantial
citizen science component. The baseline should comprise an agreed set of metrics for each asset, measured at
an agreed spatial resolution throughout England. The timing of the measurements should also coincide to create
an environmental census that can be repeated at regular intervals to determine trends over time.

5. The NCC recommends that the Treasury should ensure that the baseline assessment is properly funded at the
next Spending Review — there are huge economic opportunities to be realised from understanding the state of
England’s natural assets. The OEP will be unable to carry out its 25 YEP scrutiny function effectively without a
natural capital baseline.

6. The NCC advises that OEP’s remit needs to be expanded in the Environment Bill so that the government must
consider and respond to its advice on setting and any revisions to interim and long term targets/Environmental
Improvement Plans. Without such a role for the OEP, the ambition to significantly improve the environment could
be softened in favour of other government priorities and lead to further stalling of progress in meeting the 25 YEP
objectives, undermining public confidence in the government’s green commitments.

A summary of the current status of seven natural assets (atmosphere, freshwater, minerals and
resources, marine, soils, biota, land (terrestrial, freshwater, and coastal margins habitats) is presented
below. In these assessments, the NCC has examined the trends in the asset using available long-
term datasets, and progress made towards compliance with existing targets/ other commitments and
provided key recommendations for improving progress.

The NCC'’s overall assessment of progress against the 25 YEP, across seven natural assets (see Table 1):
atmosphere, freshwater, minerals and resources, marine, soils, land and biota, highlights starkly that the
government is not on course to achieve its objective to improve the environment within a generation.
None of the assets are rated ‘Green’, a number of assets are assessed as ‘Red’ (e.g. freshwater, soils,
biota and land), and several assessed as ‘Amber’ (e.g. atmosphere and minerals and resources).
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Table 1: Overall assessment of the state of natural capital

Natural capital asset

25 YEP goal area

RAG rating

Atmosphere (abiotic)

Clean air
Mitigating and adapting to climate change

But will also cover:
¢ Minimising waste
e Managing exposure to chemicals

A1

Freshwater
(abiotic)

Clean and plentiful water

But will also cover:

¢ Minimising waste

e Mitigating and adapting to climate change

e Managing exposure to chemicals

¢ Reducing the risks of harm from environmental hazards

e Using resources from nature more sustainably and efficiently

Marine (abiotic)

Mitigating and adapting to climate change

But will also cover:
¢ Minimising waste
e Managing exposure to chemicals

e Enhancing beauty, heritage and engagement with the natural
environment

e Reducing the risks of harm from environmental hazards

Soils (abiotic)

Mitigating and adapting to climate change

But will also cover:
¢ Minimising waste
e Managing exposure to chemicals

Biota (biotic)

Thriving plants and wildlife
Enhancing biosecurity

But will also cover:

e Minimising waste

¢ Managing exposure to chemicals

e Mitigating and adapting to climate change

e Using resources from nature more
sustainably and efficiently

e Enhancing beauty, heritage and engagement with the natural
environment

Land (terrestrial,
freshwater, and coastal
margins habitats)
(abiotic and biotic)

e Enhancing beauty, heritage and engagement with the natural
environment

e Reducing the risks of harm from environmental hazards
e Mitigating and adapting to climate change
e Using resources from nature more sustainably and efficiently

Minerals and resources
(abiotic)

e Using resources from nature more sustainably and efficiently

¢ Minimising waste

1 Although we recognise that overall assessment for the atmosphere asset is amber, clearly the current status on the quality of the air we
breathe (atmosphere) indicates an overall reduction in pollution levels in recent years but that in some urban areas levels are still resulting
in significant health impacts.

2 Theindicative assessment is based on the limited data available which is somewhat dated and collected sporadically. The trend from this
limited data shows that the condition and extent of soils has deteriorated. See the soils annex for further detail.

3 The indicative assessment is based on the example datasets the NCC assessed, all show declines in abundance and/or distribution of
terrestrial species.
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The overall assessment of the current status of the atmosphere asset is ‘Amber’: mixed/deteriorating. The key
findings in terms of the nine subgroups of the atmosphere asset are:

e Two of the groups (polycyclic aromatic hydrocarbons and heavy metals) have been classified as ‘Red’, three
are ‘Amber’ (particulate matter, non-methane volatile organic compounds (NMVOC'’s) and other gases), and
three are ‘Green’ (greenhouse gases, acid gases and persistent organic pollutants (POPs)).

e The quality of the air we breathe (atmosphere) has improved, given the overall reduction in pollution at a national
level in recent years. However, in some local urban areas pollution is still resulting in significant health impacts.

e Poor air quality impacts human health — it has been estimated that the effects of long-term exposure to
particulate air pollution alone in the UK causes up to 29,000 deaths brought forward per year.

* Emissions of greenhouse gases have fallen from 794 MtCO,e in 1990 to 451 MtCO,e in 2018.
e Emissions of assessed POPs have declined by around 87% to 97% (between 1990 and 2017).
e Emissions of assessed acid gases have declined by around 72% to 98% (between 1990 to 2017).

e Airborne ammonia levels are not on track to meet the target reduction of 8% of 2005 levels. Agriculture currently
accounts for 88% of ammonia emissions.

Recommendations

1. The NCC advises that the proposals in the ‘Environment Bill - environmental targets’ policy
paper for developing statutory Environment Bill targets for air quality (for example, “introducing
a target aimed at reducing average population exposure to PM, .across England”) should be set
out more clearly, with national and local level targets.

2. The Government should collate and report local data alongside national data, to show the
variation in the air quality at the regional level (for example, the number of local authorities in
breach of air quality targets and giving rise to significant health impacts). The way the data is
collected and analysed currently does not allow for such an assessment.

3. The relevant organisations should scale up the number of monitored sites and monitor
consistently/periodically to provide an appropriate time series. For example:

a) Determine what datasets can be used as a definitive baseline;

b) Introduce measures to reduce groups of pollutants that are identified as in high
concentrations in certain locations;

c) Monitor to determine that implemented measures are effective (evaluation); and

d) Yearly monitoring to determine trends from the baseline.

4 Defra, Environment Bill — environmental targets (2020) https://www.gov.uk/government/publications/environment-bill-2020/august-2020-
environment-bill-environmental-targets
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Freshwater

Progress towards achieving SURFACE WATER

freshwater quality targets
and commitments is poor, BOD'ES 0%
even though there has been
some improvement in
individual components.

In 2019, no surface water bodies
assessed in the UK met the criteria
for ‘good’ chemical status.

Why does this matter?

Water supports and sustains life,

the economy and wildlife. Correctly
managed freshwaters can reduce the
impact of flooding and drought.

Headwater streams,

ponds and ditches RIVERS 1 4%
Only 14% of rivers meet the ‘good’

NOT MONITORED ecological status criteria (2019),
the same percentage as in 2016.
This compares with the 25 Year
Environment Plan target for 75%
to be as close to their natural state
as soon as is practicable.

OVERALL
SURFACE WATERS

ONLY 16%

ACHIEVING ‘GOOD’
ECOLOGICAL STATUS

REASONS FOR
QUALITY FAILURE

The main reasons for water bodies
in England failing to meet their
water quality targets are:

physical
39% modifications

‘y discharges from
35 0 sewage treatment works

35(y diffuse pollution from
O rural areas

22% WATER LOSS

An estimated 22% of water currently

put into the supply is lost through

leakage, equating to around 3 billion

litres of water per day.
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The overall assessment of the current status of freshwater is ‘Red’: deteriorating. The key findings in terms of the
three subgroups of the freshwater asset are:

5
6

Surface water bodies are not on track to meet the Water Framework Directive (WFD)® objective for 75% to have
‘good’ ecological status or potential by 2027. Only 16% of surface waters achieved ‘good’ ecological status in
2018.

Only 14% (2019) of rivers met the ‘good’ ecological status criteria, the same percentage as in 2016. This
compares with the 25 YEP target for 75% to be close to their natural state as soon as is practicable.

Groundwater bodies are not on track to meet the WFD objective for 87% to have ‘good’ chemical status and
82% to have ‘good’ quantitative status.

There are significant water management issues impacting the water environment including physical modifications
(affecting 39% of water bodies in England), pollution from wastewater (affecting 35% of water bodies in England),
and pollution from rural areas (affecting 35% of water bodies in England).®

The status of many small freshwater bodies are not currently monitored as this is not a requirement of the WFD.
The data that does exist is not assessed centrally.

Limited progress has been made towards reducing water abstraction (between 2011 and 2017), reducing
consumption per capita (between 2011/12 and 2017/18) and reducing water industry leakage (between 2014/15
and 2017/18).

An estimated 22% of water currently put into the supply is lost through leakage; equating to around 3 billion litres
of water per day.

In 2019, surface water bodies assessed in the UK did not meet the criteria for ‘good’ chemical status.

Recommendations

1. The NCC advises that any future natural capital based assessment should consider the long-
term economic benefits of wide scale river restoration projects to restore modified water
bodies to a near natural state. Land use change projects including changes in farming practices
should also be central to this assessment.

2. The government should develop a baseline and metrics for the condition and extent of smaller
water bodies comparable to those for WFD water bodies. Such an assessment should look to
incorporate citizen science to engage communities and the use of other monitoring approaches.

The EU Water Framework Directive https://ec.europa.eu/environment/water/water-framework/index_en.html

Based on the finding from the Environment Agency (EA) on the River Basin Management Plans: national evidence and data report —
https://www.gov.uk/government/publications/river-basin-management-plans-national-evidence-and-data-report
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services, indicate drastic climate-
driven change. Even though

the UK is an island nation, the
available marine data provides
an incomplete picture, with very
limited data on marine assets.

Why does this matter?
Marine comprises of seawater, seabed,
and dynamic processes (e.g. waves,
currents and tidally changing sea level)

as well as biota. These operate together
within a complex system to provide
multiple services including coastal
protection, climate regulation, waste
management and assimilation, food,
energy, leisure and recreation. Within this
system, the synergistic effects of changing
components can produce multiple and
varied outcomes for the services.
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Seawater pH levels are
decreasing due to absorption
of CO2, this is known as
increasing ocean acidification.
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Marine ecosystems are important
for climate regulation, sequestering
and storing more than half (55%)

of the world’s biologically
sequestered carbon.
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MARINE SEDIMENTS

Marine sediment can mitigate
greenhouse gas emissions by acting
as a carbon sink. There is evidence
that human activities can damage
these marine habitats in a way

that causes their stored carbon

to be released.

There is insufficient data to draw
an assessment of organic carbon
in the water column and sediment,
and at present we are relying on
models of spatial distribution of
organic carbon.



The overall assessment of the current status of the marine asset is ‘Red’: deteriorating. The key findings in terms
of the five subgroups of marine assessed are:

e The very limited available marine data provides an incomplete picture — despite the fact that the UK is an island
nation with considerable marine natural assets and associated ecosystem services and benefits.

e Trends for some physical and chemical parameters since 2011 indicate drastic climate-driven change in the
marine environment. For example, seawater pH levels are decreasing due to the absorption of CO,, a process
known as increasing ocean acidification.

e There is insufficient data to draw an assessment of organic carbon in the water column and sediment.

e Of the 36 measurements assessed by the NCC, only four had an associated quantitative target, commitment
or threshold set.

e The NCC has not had to the resources to carry out a full analysis including data on marine biota. However,
warming seas, reduced oxygen, ocean acidification and sea-level rise are already affecting UK coasts and seas.”

Recommendations

1. The additional funding for monitoring and reporting through the proposed Natural Capital
and Ecosystem Assessment (NCEA) provides an opportunity to broaden the scope of marine
monitoring to allow for a joined up natural capital approach to protecting and improving the
broad suite of marine assets.

2. The NCC acknowledges the government’s intention to limit marine targets to a biodiversity
target for marine protected areas (MPAs) , within the first suite to be set under the statutory
framework of the Environment Bill.2 The NCC strongly advises that this should not prevent the
Environment Bill framework from driving the protection of natural capital assets across the
marine environment, in line with the 25 YEP goals. The current focus on MPA condition does not
reflect the interconnected nature of the wider marine environment and its components and will
not allow for integrated implementation and assessment measures to improve the condition of
marine natural assets.

3. The government should urgently address data gaps related to assessing the extent and
condition of marine natural capital assets, with a particular focus on how changes in the marine
environment affect the dynamic flows of services and benefits. This evidence should then be
utilised through the Environment Bill targets framework to review and set targets for marine
beyond MPA as a matter of urgency.

7 MCCIP, Report Card 2020 (2020): http://www.mccip.org.uk/impacts-report-cards/full-report-cards/2020/

8 Defra, 19 August 2020: Environment Bill — environmental targets (2020) https://www.gov.uk/government/publications/environment-
bill-2020/august-2020-environment-bill-environmental-targetsh
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Soils

For metrics which are
important for soil health,
our collated data indicates
a deterioration in soil asset
extent and condition.

Why does this matter?

Improved soil management can bring
a multitude of benefits including:
nutrient cycling; water regulation;
carbon storage; biodiversity; enhanced
climate resilience; food and fibre
production; waste management; GHG
emission control; and reduced erosion.

WOODLAND

A national survey is urgently
needed to provide data on

extent and condition of soils,
including establishing a baseline
assessment of soils against which
change can be measured. Past
surveys have shown declines in
soil carbon other studies have
only found this in arable soils.

DEVELOPED USE 1
8.3%

The Ministry of Housing, Communities
and Local Government (MHCLG)
reported that in 2018 8.3% of
England’s land area is of a developed
use. Of this total, 7.16% (79,164
hectares) was converted from non-
developed to developed use between
2013 and 2018. Such land is very likely
to constitute land where soil sealing
has occurred degrading soil function.
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DEGRADATION 1+
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Soil degradation through
erosion, intensive farming
and development incurs
losses estimated at between
£0.9 -1.4 billion per year for
England and Wales.
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degradation costs)
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The overall assessment of the current status of the soils asset is ‘Red’: deteriorating. The key findings in terms of
the soil components assessed are:

e Several of the metrics included in the NCC’s assessment which are important for soil health (covering data
from 2007 or earlier) indicate a deterioration.

e Many of the soil asset components considered in the NCC'’s analysis did not have data available at a
sufficient spatial and especially temporal coverage to allow an assessment of the condition/extent of
England’s soils. The partial data available — the majority of which is sourced from the 2007 Countryside
Survey — shows that important components of soil health are changing. Trend data on soil depth, extent
and condition are not available, but pressures on soils have been increasing.

e Carbon is a key metric for determining soil health, yet there is only limited data on carbon in soils.

¢ The Ministry of Housing, Communities and Local Government (MHCLG) reported in 2018 that 8.3% of
England’s land area is of a developed use. Of this total, 7.2% (79,164 hectares) was converted from non
developed to developed use between 2013 and 2018.° Developed land is very likely to constitute land
where soil sealing has occurred through the covering of soil with impermeable materials.

Recommendations

1. The NCC repeats its recommendation that a national survey is urgently needed to provide
data on the extent and condition of soils, including establishing a baseline assessment of soils
against which change can be measured. Only then will we know if we are on track to meet the
government target to manage our soils sustainably by 2030. This requires a significant scale-
up in the number of sites monitored consistently at fixed periods to provide data that can show
changes over time. The national survey should aim to improve certainty in modelled data, with
data regularly updated. Defra’s proposed Natural Capital and Ecosystem Assessment should be
used to deliver this, with a focus on delivering coverage at appropriate spatial scales.

2. If current evidence is not sufficient to support a legally binding target for soils through the
Environment Bill legislative framework, then the NCC recommends setting a shadow target for
soils in the interim, in line with the ambition to ensure soils are sustainably managed by 2030.

3. The five soil types outlined in the Environment Bill targets policy paper is a good place to start
but looking at these alone will not allow for an integrated natural system based assessment.
The NCC advises that there is no ‘one size fits all’ indicator for soil health, and the soil types will
need to be assessed across different land cover/habitat types to assess their condition,
the services they deliver, and to understand how/why these are changing over time.

9 MHCLG, Land use in England, 2018 (2020) https://www.gov.uk/government/statistics/land-use-in-england-2018
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The overall assessment of the terrestrial, freshwater, coastal and marine margins habitats (land) asset is ‘Red’:
deteriorating. The key findings in terms of components assessed for this asset are:

e The government is not meeting/is not on track to meet the Biodiversity 2020 Strategy target to have 90%
of priority habitats in a “favourable’ or ‘unfavourable recovering’ condition.

e Of the 24 priority habitat types, only 1/3 have achieved the individual target of 80% of ‘favourable’ or
‘unfavourable recovering’ condition.

e There has been almost no change in the extent (in terms of area (hectares (ha))) of individual priority
habitats since 2011.

Recommendations

1. The NCC advises that the government should assess the feasibility of setting a legally binding
target through the Environment Bill legislative framework to replace the existing target' from
the Biodiversity 2020 Strategy that will end in 2020.

2. The Committee recommends that a clear plan to deliver on the existing commitments is
required. This should be closely linked to developing new metrics and prioritising improved
monitoring to report on delivery of these commitments. The government should ensure that it
commits the necessary resources to deliver on the improvement of priority habitats.

10 England Biodiversity strategy outcome: Better wildlife habitats with 90% of priority habitats in favourable or recovering condition and at
least 50% of SSSis in favourable condition, while maintaining at least 95% in favourable or recovering condition
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Key terrestrial species and
ecological communities (biota)
that are known to underpin
critical ecosystem services in the
UK indicate serious declines.

Why does this matter?

A loss in these key species and
ecological communities directly impacts
important societal benefits that we gain
from them, including pollination, CO2

sequestration, water-flow regulation,
clean air, recreation, pest control and
a thriving wildlife.
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ecosystem function, such as
pollinators, show dramatic declines
between 1980 and 2016.

Records from 365 pollinating bee
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occurrence between 1980 and 2016.
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The overall assessment of the current status of the biota asset is ‘Red’: deteriorating. The key findings in terms of
components assessed for this asset are:

e Species which are critical for ecosystem function such as pollinators show dramatic declines between 1980
and 2016. For example, records from 365 pollinating bee and hoverfly species across a number of 1km grid
squares in the UK indicate a 30% decline in occurrence between 1980 and 2016."

e Between 1970-2009 there has been a 16% decline in some species that provide pest control in the UK.
However, the negative impact of this decline on pest control has been offset by the fact that over the same
interval in time there have been increases (17 %) in other species that perform the same function.™

e Changes in the abundance of rare, iconic and/or protected species in the UK between 1970 and 2016 have
demonstrated up to 60% decline in the relative abundance of priority species, with the biggest declines
apparent for some moth species. '

Recommendations

1.

The range of biodiversity targets that the UK government needs to adopt to determine progress
towards the 25YEP should be more closely focused on a sub-set of species that are known

to: i) underpin key ecosystem functions; ii) support other flows/ecosystem services; iii) be

rare, iconic or protected species. Good work is being carried out measuring various groups of
terrestrial biota. However, the NCC advises that there needs to be much better co-ordination to
ensure key groups are measured in a regular and consistent way and duplication is removed.

The scope of monitoring of the terrestrial biota asset should be simplified with a common
methodology adopted for measuring abundance, occurrence and distribution. Currently, there
are a plethora of methods making comparisons between datasets complex and difficult to
compare and contrast.

The NCC advises that much greater attention needs to be given to determining trends over
time. Currently, the interval of time between measurements is hugely variable and some key
datasets (e.g. UK hedgerows) have not been updated on a national scale since 2007. Without a
regular interval of measurement, starting from a clear baseline, it will be impossible to measure
progress against targets due to be set as part of the Environment Bill legislative framework to
improve those aspects of nature that provide important societal benefits.

Urgent consideration needs to be given to devising a set of clear set of metrics to assess those
marine species that are important in underpinning key ecosystem services.

11 UNCC, UK Biodiversity Indicators 2019. Indicator D1c — Pollinating insects (2020): https://hub.jncc.gov.uk/assets/3de3abel-d7d1-417e-
9684-1348dd8b9a5a

12 Oliver et al, Declining resilience of ecosystem functions under biodiversity loss (2015): https://www.nature.com/articles/ncomms10122

13 UNCC, UK Biodiversity Indicators 2019. Indicator c4a — species abundance, Datasheet C4a (2019): https://hub.jncc.gov.uk/
assets/1f47d611-dbfc-421a-bc26-b019433306d1
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The current status on the
use of resources and of
waste management activities
indicates that although a
number of targets are now in
place, progress in achieving
them is mixed.

Why does this matter?

As goods consumed are made using
renewable and non-renewable natural
resources, if they are discarded
without being reused or recycled, this
represents a missed opportunity for
the circular economy and drives

the additional use of non-renewable
raw materials.
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are wasted post-farm gate annually,
worth around £20 billion.
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around 44%.
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Construction waste recovery rates
have plateaued since 2013.
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Waste-related criminal activity
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556 active illegal sites in 2013/14
and the number increased to 685
in 2018/19.
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The overall assessment of the current status of minerals and resources is ‘Amber’: mixed/deteriorating. The key
findings in terms of the three subgroups of the minerals and resources assessed are:

Waste targets are not being met, such as household recycling and recovery of end-of-life vehicles (ELVs).
Household waste recycling rates have plateaued since 2013 at around 44 %.
Construction waste recovery rates have plateaued since 2013.

There were 715,000 fly tipping incidents in England in 2012/13 and this increased to 1.07 million incidents in
2018/19.

In the UK alone, an estimated 10 million tonnes of food and drink worth around £20 billion are wasted post-farm
gate every year.

Waste related criminal activity costs the economy hundreds of millions of pounds each year. Rogue operators
undermine legitimate businesses. There were 556 active illegal sites in 2013/14 and the number increased to
685 in 2018/19.

Recommendations

1. There is a negative impact on the environment of sending waste to landfill and a loss of
valuable resources: the NCC advises that there needs to be an end to unnecessary landfilling in
line with the waste hierarchy (e.g.: prevent, reduce, reuse, recycle, etc.). England should follow
the lead of Wales and Germany in terms of setting targets for achieving higher recycling rates.

2. The NCC advises that statutory deadlines should be set for phasing out the use of natural

resources which lead to long term negative impacts on other natural assets and result in
irreversible damage (e.g. the extraction and use of non-renewable energy sources on the
condition of atmosphere, freshwater, biodiversity and marine).
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Background

This report sets out the Natural Capital Committee’s (NCC) final
advice on the government’s second 25 Year Environment Plan (25
YEP) Progress Report, published in June 2020.'* The Committee’s
assessment of the Progress Report has been delivered in two parts:
an interim report, published in July 2020, and this final independent
assessment of progress.

The previous Defra Secretary of State, Michael Gove, formally commissioned the NCC to scrutinise the 25 YEP
Progress Report. The NCC Terms of Reference'® also requires it to report on the implementation of the 25 YER,
including the development of suitable metrics to track progress against the Plan’s objectives. The Committee’s objective
for this advice is to undertake an independent assessment of progress and present the Office for Environmental
Protection (OEP) with a natural capital framework to undertake its statutory monitoring of the 25 YEP from 2021.

This final response provides:
i. A summary of the NCC’s interim response and advice on a green economic recovery;
ii. Sets out a natural capital framework for assessing progress; and

ii. Presents an independent analysis/assessment of seven natural capital assets, including recommendations for
improving progress against the 25 YEP objectives.

14 HM Government, 25 Year Environment Plan Progress Report: April 2019 to March 2020 (2020): https://www.gov.uk/government/
publications/25-year-environment-plan-progress-reports

15 NCGC, Interim response to 25 Year Environment Progress Report and advice on a green economic recovery (July 2020): https://www.gov.
uk/government/publications/natural-capital-committee-advice-on-governments-25-year-environment-plan

16 HM Government, Natural Capital Committee Terms of Reference (2016): https://www.gov.uk/government/groups/natural-capital-
committeeftterms-of-reference
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1. Summary of NCC’s interim
response to the 2020
Progress Report

In July 2020, the NCC published its interim response to the
government’s 2020 Progress Report'’, and advice on a green economic
recovery. The main points from this report are summarised below.

1. Overall, the NCC is concerned that the evidence presented in the Progress Report at best provides only a partial
picture and mostly shows declines in England’s environment.

2. The government has still not put in place the appropriate metrics and baseline'® required to measure changes
in the environment, as advised by the NCC. This not only prevents a proper assessment of progress but also
misses opportunities to identify the highest economically valuable projects.

3. In the Progress Report, a partial selection of datasets and indicators are presented to demonstrate progress,
with a range of starting points. The NCC advises that this approach increases the risk of government selecting
small positive improvements and ignoring the overall declines in the environment.

4. The 25 YEP represents the government’s overarching strategy for improving the environment. Furthermore, the
Environment Bill will require that the 25 YEP and all future Environmental Improvement Plans (EIP) ‘significantly
improve the natural environment.’'® The NCC is concerned by the lack of a strategic approach to assessing
progress by, for example, joining up the range of metrics, actions and commitments across the 10 goals in
an integrated way. For example, 16 strategies (HMG Green Finance Strategy, UK Marine Strategy, and the
upcoming Nature Strategy) and many actions are detailed in the Progress Report, but it is not clear if they are
part of a joined up, coherent and integrated plan to protect and improve the whole environment system. The
NCC advises that reporting on progress must go beyond listing strategies and actions, and instead provide an
assessment of intended outcomes and environmental improvements.

5. The NCC has advised that the Environment Bill should include a suite of legally binding interim and long-term
environmental targets, well beyond a single target in each of the four priority areas, as currently proposed. This
is essential for ensuring that the ten 25 YEP goals and all future EIPs drive actual environmental improvement.

The Committee has set out a natural capital based framework for assessing progress in protecting and improving
the environment. For the Environment Bill and other environmental policies to succeed, using the correct
framework/metrics is essential. The Committee has consistently demonstrated how investment in natural capital
would yield far greater returns than those afforded by public spending elsewhere. For example, woodland and
catchment restoration show economic returns that equal or exceed those in many other capital infrastructure
investment areas, including road and rail projects.?’ Wetland creation has benefit cost ratios as high as 9:1.2 If

the government’s vision for a green recovery is to be a success, then it must take an integrated, natural capital
approach, as per the 25 YEP framework, to assess where investment is most needed and delivers the highest
returns. The natural capital approach to assessing progress developed by the NCC is presented in the next section.

17 NCGC, Interim response to 25 Year Environment Progress Report and advice on a green economic recovery (July 2020): https://www.gov.
uk/government/publications/natural-capital-committee-advice-on-governments-25-year-environment-plan

18 HM Government, Natural Capital Committee Terms of Reference (2016): https://www.gov.uk/government/groups/natural-capital-
committee#terms-of-reference

19 Defra, Environment Bill 2019-21 (2019): https://services.parliament.uk/bills/2019-21/environment.html

20 Bateman, I.J. and Mace, G.M., The natural capital framework for sustainable, efficient and equitable decision making (2020): https://www.
nature.com/articles/s41893-020-0552-3

21 NCC, Natural Capital Committee’s third state of natural capital report (2015)): https://www.gov.uk/government/publications/natural-
capital-committees-third-state-of-natural-capital-report
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2. Natural Capital framework
for assessing progress
against the 25 YEP

The natural capital approach for assessing progress — as set out in
the interim response? — against the 25 YEP has been presented
in three phases as follows:

i) Determine the core components of natural capital assets;
i) Identify existing data sets related to these components; and
i) Undertake an assessment of the state of natural capital/analysis of progress.

These three phases are described below.

Phase one - Determine natural capital assets
To define natural capital assets and the associated components, the analysis has followed the definition by the NCC
from 2014, in the paper ‘Towards a framework for defining and measuring changes in natural capital’ (Table 2).23

Table 2: NCC definitions of natural assets, broad habitats, and goods

Natural Capital asset  Definition

Atmosphere The layer of gases surrounding Earth including oxygen, carbon dioxide and nitrogen
used by all living organisms, and the processes which give rise to climate and weather.

Freshwater Freshwater bodies (rivers, lakes, ponds and ground-waters) and wetlands. This
includes water, sediments, living organisms and the interactions between these.

Oceans Saline bodies of water that occupy the majority of the Earth’s surface. This includes
water, sediments, living organisms and the interactions between these.

Species All living organisms including plants, animals, fungi, and micro-organisms.

Ecological A group of actually or potentially interacting species living in the same physical

Communities environment e.g.: wildlife habitats.

Soils The combination of weathered minerals, organic materials, and living organisms and

the interactions between these.

Land The physical surface of the Earth and space for human activity. This includes the
various landforms and processes which shape these (weathering and erosion).

Sub-soil assets Other non-living substances in the Earth’s crust including rocks and aggregates as well
as non-mineral substances such as fossil fuels.

Minerals Naturally occurring, non-living substances with a specific chemical composition
formed by geologic processes.

Coasts The transitional zone between land and oceans. This includes water, sediments, living
organisms and the interactions between these.

Source: NCC 2014

22 NCC, Interim response to 25 Year Environment Progress Report and advice on a green economic recovery (July 2020): https://www.gov.
uk/government/publications/natural-capital-committee-advice-on-governments-25-year-environment-plan

23 NCC, Working paper: Towards a framework for defining and measuring changes in natural capital (March 2014): https://www.gov.
uk/government/publications/natural-capital-committee-initial-term-working-papers-2012-to-2015https://www.gov.uk/government/
publications/natural-capital-committee-initial-term-working-papers-2012-to-2015
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The Committee provides a list of assets with their respective definition. Given the complexity of natural capital
and the potential overlap of elements from these definitions, some assets were consolidated to avoid duplication.
For example, species and ecological communities were consolidated under the ‘biota’ heading, while coasts and
oceans under the ‘marine’ heading. Assets were also divided into ‘abiotic’ and ‘biotic’ elements (see Figure 1).

Figure 1: Natural Capital assets

Natural capital assets
(components)
(based on NCC definition)

Biota

(Species & Ecological
Communities Communities)

Natural
capital
Atmosphere

Marine
(Oceans and coasts)

Land

Minerals and non-renewable
energy (subsoils and minerals)

Source: NCC 2020

In order to undertake a full assessment of the condition and extent of these seven natural assets, it is important
to identify the main components. The NCC in its interim response to the 25 YEP Progress Report advised that the
government’s Outcome Indicator Framework (OIF), for example, only provides narrow coverage of natural assets
meaning that important measures are being overlooked. A desk-based literature review was undertaken to scope
components/datasets for each of the seven natural assets — these were then assessed and consolidated.

Aligning natural assets to the ten 25 YEP goals

The next step requires alignment of these seven natural capital assets groups with the 10 goals in the 25 YEP and
the four priority areas outlined in the upcoming Environment Bill?* (see Table 3), so this analysis can be used to
report on progress against the 25 YEP and any targets set within the priority areas.

As detailed in previous NCC advice, tracking progress is made more difficult by the ambiguity and lack of precision
in defining the 10 goals.? A similar issue exists for the four priority areas, for example, there is no definition for
water. In addition, these asset groups were also mapped against the UK National Ecosystem Assessment (NEA)
habitat types for completeness.

24 Defra, Bill documents — Environment Bill 2019-21 (2020) https://services.parliament.uk/Bills/2019-21/environment/documents.html

25 NCC, Natural Capital Committee’s sixth annual report (2019) https://www.gov.uk/government/publications/natural-capital-committees-
sixth-annual-report
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Table 3: Aligning NCC asset grouping with 25 YEP goals and Environmental Bill priority areas

NCC asset Main 25 YEP goals Environmental Bill UKNEA broad
grouping Priority areas habitats
Atmosphere Clean air Air quality,
(abiotic) Mitigating and adapting to climate change Climate Change Act —
carbon budgets,
But will also cover: Resource efficiency
e Minimising waste and waste reduction
e Managing exposure to chemicals
Freshwater Clean and plentiful water Water, ¢ Freshwater,
(abiotic) Resource efficiency wetlands, and
But will also cover: and waste reduction floodplains
e Minimising waste
¢ Mitigating and adapting to climate change
¢ Managing exposure to chemicals
e Reducing the risks of harm from
environmental hazards
e Using resources from nature more
sustainably and efficiently
Marine Mitigating and adapting to climate change Resource efficiency e Marine
(abiotic) and waste reduction, | e Coastal margins
But will also cover: Climate Change Act —
e Minimising waste carbon budgets,
e Managing exposure to chemicals Resource efficiency
e Enhancing beauty, heritage W;g:aste reduction,
¢ Engagement with the natural environment
Biota Thriving plants and wildlife Biodiversity ¢ Marine
(biotic) Enhancing biosecurity e Coastal margins
But will also cover: e Semi-natural
e Minimising waste grassland
e Managing exposure to chemicals e Farmland
e Mitigating and adapting to climate change * Mountains,
° Usingl resources frqm nature more hme(';?ggnds, and
sustainably and efficiently
e Enhancing beauty, heritage and * Urban
engagement with the natural environment * Woodland
e Freshwater,
wetlands, and
floodplains
Soils Mitigating and adapting to climate change
(abiotic)

But will also cover:
¢ Minimising waste
e Managing exposure to chemicals

Land (terrestrial,
freshwater, and

coastal margins
habitats) (abiotic

e Enhancing beauty, heritage and
engagement with the natural environment

e Reducing the risks of harm from
environmental hazards

All habitat types

and biotic)

Minerals and e Using resources from nature more
resources sustainably and efficiently

(abiotic) e Minimising waste

Source: NCC 2020
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Phase two - Data scoping and stakeholder engagement

Scoping existing datasets

The first part of phase two involves scoping existing datasets which could be used to inform the assessment of
the natural capital assets. The scoping process was undertaken through an extensive desk literature review which
looked at several datasets. From this initial scoping exercise, only a limited number of datasets were found that
measured the condition and extent of assets. To address this, proxy data was used as a substitute to indicate
changes in the condition and extent of these assets. These scoped datasets were consolidated to create a
database covering all the seven natural capital asset groups as per Figure 1.

In addition to the desk literature review, the Committee/its secretariat engaged with Defra, the Environment Agency,
and Natural England experts.

Phase three - Analysis of progress

In the final phase, an assessment has been undertaken using the datasets scoped within the second phase and
through engagement with experts.

The NCC has relied on existing data and analysis with expert input rather than developing new analysis. Evidence
and data from a range of different sources — with significant variation in the quality and quantity of data available —
has been compiled to produce the assessments. For example, concentrations of PM, , are only available for urban
and roadside areas. There are also limited datasets covering England only, with most covering the UK or Great
Britain. The assessment includes a high level overview of data quality/availability for each of the seven assets and
underlying components.

The Committee is not aware of recent work that brings together a range of available evidence to provide an
assessment of the extent and condition of natural capital assets. The seven technical annexes and underpinning
datasets can provide a template for the OEP, and act as a starting point for the natural system based assessment
required to effectively undertake its statutory 25 YEP scrutiny function from 2021.

The assessment considers different starting points (or ‘baseline’) for several of the natural assets analysed, with a
‘RAG’ rating assigned for each as follows:

1. Compliance against target/commitment : comparison of the target/ commitment baseline against the most
recent data. For example, assessing the reduction of ammonia from 2005 levels (target baseline) against the
2020 target of 8% reduction.

2. The long-term trend assessment is based on the earliest available data point against the most recent data/
evidence. For example, comparing the change between 1970 and 2018.

3. The NCC baseline trend assessment uses 2011 as the starting point for the assessment (‘NCC baseline’),
as this was when Government first committed: “to be the first generation to leave the natural environment of
England in a better state than it inherited. To achieve so much means taking action across sectors rather than
treating environmental concerns in isolation. It requires us all to put the value of nature at the heart of our decision
making — in Government, local communities and businesses.”?® Here, the 2011 baseline (where data is available)
is compared against the most recent data/evidence. This also relates to the NCC census advice?” and its interim
response to the 25 YEP Progress Report for a need to have a common base year to assess progress against.

4. The short-term trend assessment compares the change to the most recent data/evidence (year on year
change). For example, comparing the change between 2017 and 2018. Looking at short-term trend data is
important, as it makes recent progress more transparent, where it can be masked when observing historic trends.

It should be noted that an assessment of the overall environmental system and its future trajectories or the potential
impact of the change of these natural capital assets (stocks) on important ecosystem service flows, was not
feasible given resource constraints. Such analysis, is, however, critical for informing whether or not the government
will meet the environmental ‘significant improvement test’ that it has set itself in the Environment Bill and developing
optimal policy interventions across not only the ten 25 YEP goals, but also for attaining net zero by 2050. The NCC
advises that the OEP should be properly resourced to undertake a comprehensive assessment of the environmental
system, including by prioritising the development of a natural system model/decision support tool to determine the
impact of changes in the environment on ecosystem service flows and associated societal benefits.

26 Defra, The natural choice: securing the value of nature — Full Text (2011) https://www.gov.uk/government/publications/the-natural-choice-
securing-the-value-of-nature

27 NCC, Natural Capital Committee’s advice on an environmental baseline census of natural capital stocks: an essential foundation for
the government’s 25 Year Environment Plan (2019) https://www.gov.uk/government/publications/natural-capital-committee-advice-on-
developing-an-environmental-baseline-census
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3. NCC'’s independent
assessment of progress

In this section, an overall assessment of the state of natural capital is
presented, followed by a summary of each of the seven natural assets
the NCC has considered, including recommendations for achieving
progress against the 25 YEP. The detailed underpinning methodology,
analysis and assessment of data availability for each of the seven
assets is set out in the technical Annexes 1 to 7.

Summary of findings - is the state of our natural assets improving?

The NCC'’s overall assessment of progress against the 25 YEP, across seven natural assets: atmosphere,
freshwater, minerals and resources, marine, soils, land and biota, highlights starkly that the government is not
on course to achieve its objective to improve the environment within a generation.

The Committee’s assessment uses a ‘RAG’ rating approach to provide a transparent and accessible indication of the
state of natural assets. The RAG rating is based on a trend assessment (historical) and the progress made towards
compliance with existing targets and/or other commitments. ‘Red’ indicates a decline/deterioration; ‘Amber’ no
change, or where the evidence is inconclusive; ‘Green’ indicates an improvement. Note that a ‘Grey’ rating is added to
highlight instances where an assessment was not possible, due to factors including limited data availability.

None of the seven natural assets are rated ‘Green’, and a number of assets are assessed overall as
‘Red’ (e.g. freshwater, biota, soils and land), and several assessed as Amber’ (e.g. atmosphere and
minerals and resources). The next generation will, as a consequence, inherit a poorer set of natural
assets. Important ecosystem services/flows are being lost (recently estimated at around £1 trillion per
annum, based on partial national natural capital accounts by the Office for National Statistics?®) and
where critical thresholds for renewable assets are breached, these benefits will be lost in perpetuity. The
overall assessment of natural capital assets is presented in Table 4. A more detailed assessment is presented in the
sections that follow and the individual technical asset annexes.

A key building block for assessing progress robustly is to develop a natural capital baseline. The Committee’s
analysis indicates that a number of existing datasets could be used for some of these baseline asset
measurements, in particular those for atmosphere and freshwater. For several of the assets, however, and in
particular soils and marine, data is very limited. The NCC strongly recommends that Defra ensures that the planned
Natural Capital and Ecosystem Assessment pilot, and any subsequent fully developed baseline exercise, focuses
on identifying and measuring the extent and condition of all natural capital assets across England, as per the NCC’s
detailed advice — not just habitats. Consideration should also be given to incorporating a substantial citizen science
component. The baseline should comprise an agreed set of metrics for each asset, measured at an agreed spatial
resolution throughout England. The timing of the measurements should also coincide to create an environmental
census that can be repeated at regular intervals to determine trends over time.

The NCC recommends that the Treasury should ensure that the baseline assessment is properly funded at the
next Spending Review — there are huge economic opportunities to be realised from understanding the state of
England’s natural assets. The OEP will be unable to carry out its 25 YEP scrutiny function effectively without a
natural capital baseline.

The NCC advises that OEP’s remit needs to be expanded in the Environment Bill so that the government must
consider and respond to its advice on setting and any revisions to interim and long term targets/Environmental
Improvement Plans. Without such a role for the OEP, the ambition to significantly improve the environment could
be softened in favour of other government priorities and lead to further stalling of progress in meeting the 25 YEP
objectives, undermining public confidence in the government’s green commitments.

28 Office for National Statistics (ONS), UK natural capital accounts: 2019 (2019): https://www.ons.gov.uk/economy/environmentalaccounts/
bulletins/uknaturalcapitalaccounts/2019
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Table 4: Overall assessment of the state of natural capital

Natural Capital asset

25 YEP goal area

RAG rating

Atmosphere (abiotic)

Clean air
Mitigating and adapting to climate change

But will also cover:
* Minimising waste
* Managing exposure to chemicals

AZQ

Freshwater
(abiotic)

Clean and plentiful water

But will also cover:

* Minimising waste

e Mitigating and adapting to climate change

e Managing exposure to chemicals

e Reducing the risks of harm from environmental hazards

e Using resources from nature more sustainably and efficiently

Marine (abiotic)

Mitigating and adapting to climate change

But will also cover:
* Minimising waste
e Managing exposure to chemicals

e Enhancing beauty, heritage and engagement with the natural
environment

e Reducing the risks of harm from environmental hazards

Soils (abiotic)

Mitigating and adapting to climate change

But will also cover:
* Minimising waste
e Managing exposure to chemicals

Biota (biotic)

Thriving plants and wildlife

Enhancing biosecurity

But will also cover:

e Minimising waste

e Managing exposure to chemicals

e Mitigating and adapting to climate change

e Using resources from nature more
sustainably and efficiently

e Enhancing beauty, heritage and engagement with the natural
environment

Land (terrestrial,
freshwater, and coastal
margins habitats)
(abiotic and biotic)

e Enhancing beauty, heritage and engagement with the natural
environment

e Reducing the risks of harm from environmental hazards
e Mitigating and adapting to climate change
e Using resources from nature more sustainably and efficiently

Minerals and resources
(abiotic)

e Using resources from nature more sustainably and efficiently
e Minimising waste

29 Although we recognise that overall assessment for the atmosphere asset is amber, clearly the current status on the quality of the air we
breathe (atmosphere) indicates an overall reduction in pollution levels in recent years but that in some urban areas levels are still resulting
in significant health impacts.

30 The indicative assessment is based on the limited data available which is somewhat dated and collected sporadically. The trend from this
limited data shows that the condition and extent of soils has deteriorated. See the soils annex for further detail.

31 The indicative assessment is based on the example datasets the NCC assessed, all showed declines in abundance and/or distribution of
terrestrial species.
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Summary assessment for
the seven natural assets

Atmosphere

The NCC has scoped the atmosphere asset and the most important components, and the pressures acting upon
them, for judging condition (and extent). This section provides a background to the assessment, an overview of the
approach taken to produce the analysis, a summary assessment of the analysis. Further detailed information and
analysis is provided in Annex 1.

Background

The atmosphere - the layer of gases surrounding the Earth including oxygen, carbon dioxide (CO,), and nitrogen — is
used by all living organisms and contains the processes which give rise to climate and weather. Very small changes
to the physical state of the atmosphere can have extensive impacts on life on earth. For instance, a relatively small
increase in atmospheric temperature can have profound effects on sea level and climate. The atmosphere acts as a
system, and concepts of ‘thresholds’? or ‘tipping points’ and synergistic effects®® of changing components, produce
multiple and varied outcomes, sometimes taking generations before the full effects are felt.

In order to understand where changes in air quality and atmospheric processes will affect human health or the
environment, it is important to first understand where pollution is most concentrated, how it occurs, and what
elements are involved. To do so, robust data and evidence are required so the impacts on human health and the
environment can be assessed. For instance, using the impact of pollutants on air quality to indicate where the most
significant changes are happening. An example of the effects of air pollution on health is the effects of long-term
exposure to particulate matter. In the UK it is estimated to result in 29,000 deaths a year being brought forward.3*
The combined cost of the effects of particulate matter (PM, ) and Nitrogen dioxide (NO,) on health, is estimated to
be £1.6 billion (£1.5 billion for PM, ,and £61 million for NO,) between 2017 and 2025.%

In June 2019, the UK legislated a target of achieving net zero greenhouse gas (GHG) emissions by 2050. Actions to
mitigate climate change must include the maintenance of current carbon stocks as well as a reduction in emissions
and the need for actively removing GHG from the atmosphere. The effects of GHG emissions (CO,, Methane (CH,),
etc.) are both direct, in terms of the impacts on human health and biodiversity from poorer air quality, and indirect
through a warming climate with more extreme weather events and the acidification of the oceans.

The government is not meeting, or on track to meet, all of its targets. For example, the reduction in emissions of
ammonia was estimated in 2017 to be only 0.1% against a target reduction of 8%.%¢ There is a range of targets for
atmospheric emissions, but there is no central location where all of the existing targets, limits, and objectives are
presented for the atmosphere asset.

32 A point or level at which new properties emerge in an ecological, economic or other system, whereby a small change in a pressure or driver
can lead to a relatively large change in the state of natural capital, with consequences for the benefits it provides (as illustrated in Figure 3).
This new state of natural capital is called an alternative stable state. For example, species diversity of a landscape may decline steadily with
increasing habitat degradation to a certain point, then fall sharply after a critical threshold of degradation is reached. Some of the best-known
examples arise from studies of abrupt responses in water quality in shallow lakes as a result of increases in pollution inputs. Source: NCC
Terminology Paper: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/909202/ncc-terminology.pdf

33 An effect arising between two or more agents, entities, factors, or substances that produces an effect greater than the sum of their
individual effects. Source: http://www.businessdictionary.com/definition/synergistic-effect.html

34 Public Health England (PHE), Mortality effects of long-term exposure to air pollution in the UK (2010) https://www.gov.uk/government/
publications/comeap-mortality-effects-of-long-term-exposure-to-particulate-air-pollution-in-the-uk

35 Public Health England (PHE), Estimation of costs to the NHS and social care due to the health impacts of air pollution (2018) https://www.
gov.uk/government/publications/air-pollution-a-tool-to-estimate-healthcare-costs

36 National Atmospheric Emissions Inventory (NAEI), Data: air Quality Data https://naei.beis.gov.uk/data/
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The Environment Bill*” allows for long-term targets to be set in respect of any matter which relates to the natural
environment, or people’s enjoyment of it. It requires the government to set at least one target in four priority areas:
air quality, biodiversity, water, and resource efficiency and waste reduction, as well as a target for fine particulate
matter (PM, ). The NCC has advised that further statutory targets are needed for a range of atmospheric
components, in order to give an accurate picture of whether GHG emission targets are being met and to meet the
environmental principles contained within the bill.

Overview of approach to assessing the atmosphere asset

The NCC has undertaken a desk-based literature review to scope out measurements (datasets) to assess the
condition and extent of the atmosphere asset. Based on this review and expert input, the NCC has shortlisted 66
potential substances that are acting as a pressure on air quality or atmospheric processes. These substances are
also regarded to have the greatest impact and pose the greatest risks to the environment and human health. There
is limited data on the concentrations of these substances, and most of the data available is based on emissions
which are used as a proxy in the development of this assessment. For this reason, the NCC’s assessment of the
atmosphere has focused on the measurement of pressures (emissions data) instead of concentration data (which
look at the condition) due to the limited availability of this type of data.®®

The 66 identified substances have been grouped under nine headings — see Figure 2 for a visual presentation
— following the same approach as the UK Pollutant Release and Transfer Register (PRTR)*® and the National
Atmospheric Emissions Inventory (NAEI*, as follows:

Particulate matter (PM);

Polycyclic aromatic hydrocarbons (PAHS);
Greenhouse gases (GHG);

Acid gases;

Ozone depleting substances (ODS);

Non-methane volatile organic compounds (NMVOCs);
Heavy metals;

Persistent organic pollutants (POPs);

Other gases.

© N~ WD

This allows for an overarching assessment to be made. However, it should be noted that this list of substances
does not cover all those that would be required to assess the whole of the environment. In addition, emissions are
only terrestrial and those from marine infrastructure or vessels are not included. Further iterations of the list will be
required where a periodical review to account for new substances will be needed to keep the list up to date. To take
action to address the impacts of air pollution, reliable, consistent, and routinely produced data is required.

37 HM Government Environment Bill 2020: https://services.parliament.uk/Bills/2019-21/environment.html

38 For example, out of the [66] substances scoped, [12] of these had no data, [52] had data on emissions, and [17] had some data on
concentrations. Even where concentration data is available, it is either somewhat dated or only provides a partial assessment of the
atmosphere, being limited to rural or urban areas for example. Another limitation of the datasets used is that not all have data for England
— given this limitation the assessment that follows uses data for both England and the UK. To keep the assessment consistent and
comparable, the data used is at the UK level. This also aligns with the majority of the targets and limits which are mostly set at the UK level.

39 Defra, UK Pollutant Release and Transfer Register (PRTR) data sets: pollutant releases (2019) https://www.gov.uk/guidance/uk-pollutant-
release-and-transfer-register-prtr-data-sets

40 NAEI, UK emissions data selector (2019) https://naei.beis.gov.uk/data/
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Figure 2: Atmosphere components for assessment

Components
of the asset

Grouped
elements

Measurements
of condition
and extent

Atmosphere

Atmospheric

processes

3 - Greenhouse
gases

3.1 - Carbon dioxide (CO,)

3.2 — Hydrofluorocarbons
(HFCs)

3.3 — Methane (CH,)

3.4 - Perflourocarbon (PFCs)

5 - 0zone
depleting
substances

5.1 — Carbon tetrachloride
(CCl4)

5.2 — Chlorofluorocarbons
(CFCs)
5.3 — Halons

6 — Non-methane
volatile organic
compounds

aromatic

1 - Particulate
matter

2 - Polycyclic

hydrocarbons

8 — Persistent
organic
pollutants

4 - Acid
gases

4.1 — Hydrogen chloride
(HCI)

4.2 - Hydrogen fluoride
(HF)

4.3 — Nitric oxide (NO)

5.4 — Hydrochlorflourocarbons

9.1 — Ammonia (NH,)
9.2 — Carbon
monoxide (CO)

9.3 - Chlorine and
inorganic compounds
((5)]

9.4 - Fluorine and
inorganic compounds
(HF)

9.5 — Hydrogen
cyanide (HCN)

9.6 — 0zone (0,)

Source: NCC 2020

3.5 — Sulphur hexaflouride

(SF,)

3.6 — Nitrogen trifluoride

(NF)

3.7 - Nitrous oxide (N,0)

7.1 — Arsenic
7.2 - Beryllium
7.3 — Cadmium
7.4 - Cobalt

7.5 — Chromium
7.6 — Copper
7.7 -Iron

7.8 - Lead

7.9 — Manganese
7.10 — Mercury
7.11 — Nickel
7.12 - Platinum
7.13 - Selenium
7.14 - Tin

7.15 - Vanadium
7.16 - Zinc

(HCFCs)
5.5 — Methyl bromide (CH,Br)

5.6 — Methyl chloroform
(C,H,Cl)

6.1 — 1,3 Butadiene
6.2 — Benzene (C,H)
6.3 — Non-methane
volatile organic
compounds
(NMVOCs)
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2.1 - Acenaphthene

2.2 - Acenaphthylene

2.3 - Anthracene (C,, H, )

2.4 - Benzo(a)anthracene
2.5 — Benzo[a]pyrene

(B[a]P)

2.6 — Benzo(b)fluoranthene
2.7 - Benzo(g,h,i)perylene
2.8 — Benzo[Kk]flouoranthene
2.9 - Chrysene

2.10 - Dibenz[ah]anthracene
2.11 - Fluoranthene

2.12 - Fluorene

2.13 - Indeno[123-cd]pyrene
2.14 — Naphthalene

2.15 - Phenanthrene

2.16 — Pyrene

4.4 — Nitrogen dioxide
(NO,)
4.5 — Sulphur dioxide
(S0,

8.1 — Dieldrin

8.2 - Dioxins and furans
(polychlorinated-p-dioxins
(PCDDs), polychlorinated
dibenzofurans (PCDFs))

8.3 - Endrin

8.4 - Lindane - Hexachloro-
cyclohexane (HCH)

8.5 — Polychlorinated
biphenyls (PCBs)
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Summary of the analysis

The NCC has produced a partial assessment of emissions and concentrations of atmospheric pollution, focusing
on emissions data, given the limited data available on concentrations.

The overall assessment of the atmosphere annex — based on the datasets available (i.e. the nine groups an
assessment to the 66 measurements) — is ‘Amber’: mixed/deteriorating — this reflects that the current quality of
the air we breathe (atmosphere) has improved, given the overall reduction in pollution at a national level in recent
years. However, in some local urban areas pollution is still resulting in significant health impacts as evidenced by
the 29,000 number of deaths bought forward. At present local data is not collated and reported alongside national
data, meaning that the variation in air quality at regional level (or the number of local authorities in breach of air
quality targets) is not known.

The NCC'’s findings are presented in Table 5 where a RAG rating for each of the nine groups is provided. The RAG
rating issued is partly subjective as it is based on a bottom-up assessment of each of the 66 measurements. The
key findings in terms of the nine subgroups of the atmosphere assets are:

e Two of the groups (Polycyclic aromatic hydrocarbons and heavy metals) have been classified as ‘Red’, three are
‘Amber’ (particulate matter, non-methane volatile organic compounds (NMVOC’s) and other gases), and three are
‘Green’ (greenhouse gases, acid gases and persistent organic pollutants (POPs)).

e The quality of the air we breathe (atmosphere) has improved, given the overall reduction in pollution at a national
level in recent years. However, in some local urban areas pollution is still resulting in significant health impacts

e Poor air quality impacts human health — it has been estimated that the effects of long-term exposure to
particulate air pollution alone in the UK causes up to 29,000 deaths brought forward per year.

* Emissions of greenhouse gases have fallen from 794 MtCO,e in 1990 to 451 MtCO,e in 2018.
e Emissions of assessed POPs have declined by around 87% to 97% (between 1990 and 2017).
e Emissions of assessed acid gases have declined by around 72% to 98% (between 1990 to 2017).

e Airborne ammonia levels are not on track to meet the target reduction of 8% of 2005 levels. Agriculture currently
accounts for 88% of ammonia emissions

Please refer to Annex 1 for a detailed analysis of the atmosphere asset and its components.
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Table 5: Indicative (partial) assessment of the atmosphere

Measurements Data availability Overall assessment
used to assess the
atmosphere asset

Particulate matter (PM) | Partial data on concentrations of | Based on the limited data available on the
PM, , and PM, up to 2018. The | concentrations of PM, . and PM, , the data
data used for the assessment is | shows that these have reduced for roadside and

based on Defra ENV 2 dataset. urban backgrounds when compared to 2011
levels. However, the trend since 2015 shows that
Emissions data for PM, , and concentrations have either remained flat or slightly

PM,, is available up to 2017. The | increased.
data used for the assessment is
based on the NAEI dataset. ¢ Data on emissions of PM, ; have declined by just
under 0.5% when compared to the 2011 level,
while PM, ; has increased 1.8% over the same
period. Given these mixed results the RAG rating
here is amber.

See further details under the PM section in annex 1.

Polycyclic aromatic Data on PAHs emissions is
hydrocarbons (PAHS) available for 16 substances. The
data used for the assessment is
based on the NAEI dataset.

Global warming Emissions data is available for
potential the seven greenhouse gas up

to 2018. The data used for

the assessment is based on

the Department of Business,
Energy, and Industrial Strategy
(BEIS) greenhouse gas inventory
dataset.

Acid gases There is no data on the
concentration of acid gases.

Emissions data were available

for four of the five substances up
to 2017. The data used for the
assessment is based on the NAEI
data.
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Measurements
used to assess the
atmosphere asset

Data availability

Overall assessment

Ozone depleting
substances

(ODS)

Data was not available for ozone-
depleting substances at the UK
level. Data is only available for the
consumption and production of
ODS at the EU level.

Unable to produce an assessment as data is not
available for England or the UK level. Data from the
UN environment programme shows consumption
and production data only at an EU level. The EU
level data shows that consumption has reduced
since 2013.4!

Non-methane volatile
organic compounds
(VOCs)

There is no comprehensive data
on the concentration of NMVOCs
across England. There are limited
modelled estimates which are
based on a limited number of
active monitoring sites (four).

Data on NMVOCs are presented
for two compounds (1, 3
butadiene and benzene) and as
an aggregated dataset. The most
recent data is from 2017 and is
based on the NAEI dataset.

Heavy metals

There is limited data available on
concentrations of heavy metals,
with the most recent data being
from 2015. This data is based on
a small sample averaged across
the UK.

Data on emissions is available for

13 of the 21 heavy metals, and
the data is used is from the NAEL.

Persistent organic
pollutants (POPs)

There is no data on the
concentration of POPs.

Of the 5 substances, scoped
emissions data is available for
three.

Other gases

Only limited data on concentration
is available in terms of percentage
land area for ammonia.

Emission data is only available for
two of the seven substances.

Based on the limited data available on emissions,
there has been a decline in emissions of benzene
and 1,3 butadiene. However, the RAG rating here is
amber due to the fact that the emissions trend has
been flat since around 2014.

e Since 2014 emissions of NMVOCs have been flat
around 800 kilotons.

For further details see the NMVOC section below.

Based on the limited emissions data available,
emission and concentrations have increased for

NH,, while CO emissions have declined since 2011.
Given the mixed results, the RAG rating here is
amber.

e Emissions of ammonia have been flat/increasing
since 2008.

Source: NCC 2020Recommendations

41 Calculated for each calendar year, it is mainly defined as ‘production plus imports minus exports’ (quantities destroyed or used in certain
applications like feedstock are subtracted where relevant). As such, its formula can yield a negative number when substances are
produced and imported in quantities that do not compensate for the amounts exported or destroyed. This usually happens when exports
or destruction take place for ODS that were previously on the market in the EEA-28 (stocks). https://www.eea.europa.eu/data-and-maps/
indicators/production-and-consumption-of-ozone-3/assessment
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Recommendations

The NCC advises that there is considerable scope to achieve better progress towards improving the condition and
extent of the atmosphere asset (e.g. this asset links to the following 25 YEP goals: clean air and mitigating and
adapting to climate change, and will also be relevant to minimising waste and managing exposure to chemicals.)

The Committee’s recommendations are set out below.

1.

The NCC advises that the proposals in the ‘Environment Bill — environmental targets’? policy paper for
developing statutory Environment Bill targets for air quality (for example, “introducing a target aimed at reducing
average population exposure to PM, . across England”) should be set out more clearly, with national and local
level targets.

. The relevant organisations should scale up the number of monitored sites and monitor consistently/periodically

to provide appropriate time series. For example:

a) Determine what datasets can be used as a definitive baseline;

b) Introduce measures to reduce groups of pollutants that are identified as in high concentrations in
certain locations;

c) Monitor to determine that implemented measures are effective (evaluation); and

d) Yearly monitoring to determine trends from the baseline.

Air quality is highly variable in terms of location and types of emission. The NCC’s assessment highlights that
the current arrangements for monitoring and measuring emissions and concentrations against targets do not
result in a holistic assessment of the state of the atmosphere in England (as is acknowledged in the UK Clean
Air Strategy)*®. For example, local air quality monitoring is the responsibility of Local Authority’s, but they are not
required to submit their data centrally so that an overall assessment can be made. The NCC advises that more
localised monitoring needs to take place in order to develop a clearer picture of progress against an agreed
baseline and that this needs to be reported in a central repository.

. The Government should collate and report local data alongside national data, to show the variation in air quality

at regional level (or the number of local authorities in breach of air quality targets, and giving rise to significant
health impacts). The way that data is collected and analysed currently does not allow for such an assessment.

. The NCC advises that a suite of targets will be needed to improve the condition and extent of air (as a natural

capital asset). New targets need to identify where atmospheric pollutants are causing harm to human health and
ecosystems to be in poor condition. Also, the proposed statutory targets will need to be broadened in order to
address the significant pressures on air quality.

. The government needs to assess the feasibility of setting a target that goes beyond the existing particulate

matter threshold and brings these in line with the World Health Organisation (WHO) guidelines.

. The NCC advises that the government should commission a review of existing targets to scope which areas

require stronger and/or new targets to improve air quality, as part of its target setting process.

42 Defra, Environment Bill — environmental targets (2020) https://www.gov.uk/government/publications/environment-bill-2020/august-2020-

environment-bill-environmental-targets

43 Defra, Clean Air Strategy 2019 (2019) https://www.gov.uk/government/publications/clean-air-strategy-2019
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Freshwater

The NCC has scoped the freshwater asset and identified the most important components, and the pressures acting
upon them, for judging condition (and extent). This section provides a background to the assessment, an overview
of the approach taken to produce the analysis, a summary assessment of the analysis (with further detail on the
analysis and approach set out in Annex 2), and recommmendations.

Background

Freshwater is essential for life. Of all the water on Earth, only 2.5% is freshwater, and only 1% of this is accessible
for human use.** Freshwater is utilised by many sectors of our economy, as well as being used for recreation and
wellbeing. Both the availability and quality of freshwater are important considerations. Too much water, and the
timing of such an event may cause flooding. Conversely, too little water can result in drought. These, together with
the presence of pollutants, are pressures which have implications for humans, nature, and the economy.

The Water Framework Directive (WFD)* provides a valuable source of long-term data on the condition and extent of
some freshwater bodies.

Overview of approach to assessing the freshwater asset

The NCC has undertaken a literature review to identify datasets which indicate the condition and extent (or
availability) of the freshwater natural capital asset. Based upon this, the NCC have identified three components of
the freshwater asset; surface water, groundwater bodies and water resources as displayed in Figure 3.

The NCC approach adopted for assessing surface water and groundwater bodies is derived, albeit not
exclusively, from the WFD where most surface water and groundwater bodies have been subject to long-term
monitoring. WFD monitoring programmes inform River Basin Management Plans*® which direct how freshwater is
managed and improved.

The Environment Agency publishes a series of datasets to comply with the WFD*"48, which are more
comprehensive than the data available for most of the other natural capital assets. This open source data has
formed the basis of the NCC'’s assessment. However, being collected for the purpose of the WFD, these datasets
are not fully compatible with a natural capital approach. For example, analysis and reporting at different geographic
scales beyond the core WFD process can be complex.

WEFD data, collated by the Environment Agency, is presented for cycle 1 and cycle 2, for the former the baseline
point is 2009 and for the latter, the baseline point is 2013. It is important to highlight that these two cycles and
respective datasets are not directly comparable, as cycle 2 follows a different monitoring and classification
standard. Further detail can be found under the Environment Agency Data Catchment Explorer®® 5" website.

The overall assessment of surface water is underpinned by an analysis of lakes, rivers and streams, canals,
transitional water bodies and small water bodies have been individually assessed — see Figure 3. The sub-
component assessment follows the same approach of the overall assessment, i.e. analysing the trend (historical
data) and the progress made towards compliance with existing targets and/or commitments. Groundwater bodies
are not divided into sub-components in the WFD in the way that surface water bodies are.

44 National Geographic: Freshwater Crisis. https://www.nationalgeographic.com/environment/freshwater/freshwater-crisis/
45 The EU Water Framework Directive https://ec.europa.eu/environment/water/water-framework/index_en.html

46 River Basin Management Plans https://www.gov.uk/government/collections/river-basin-management-plans-2015

47 Environment Agency, Catchment Data Explorer https://environment.data.gov.uk/catchment-planning/

48 Data published by central government. https://data.gov.uk/

49 There are difference in the waters bodies that are monitored between cycle 1 and 2. In the majority of cases there was little or no change
from the water body reported in the first cycle River Basin Management Plan (RBMP). In others, due to extensive merging or splitting of
waterbodies, there was a significant change. This process resulted in the creation of some new waterbodies, e.g.: by splitting a large
waterbody into two small new ones, as well as the removal of many small waterbodies which were below the size thresholds set out in the
WFD guidance. Source: https://data.gov.uk/dataset/b8580c97-8108-46¢d-8295-ec0c431a2937/wid-water-framework-directive-cycle-
1-and-cycle-2-water-body-changes

50 Environment Agency, Catchment Data Search https://environment.data.gov.uk/catchment-planning/

5

'y

At the time of producing this document additional WFD data was published by the Environment Agency, available at https://environment.
data.gov.uk/catchment-planning/data-download/#/. There was insufficient time for the NCC to carry out an assessment of this data.
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The literature review has identified a notable gap in freshwater data relating to small water bodies®?. These are standing
or flowing bodies of freshwater which can be man-made or natural, €.g.: ponds or streams. As small water bodies

fall outside the remit of the WFD, most do not have any long-term systematic monitoring of quality and extent. The
exception to this is where a small waterbody is a protected site, such as a Site of Special Scientific Interest.

The NCC has assessed the available data on water resources. This third component considers the pressures for the
freshwater asset resulting from human use of the resource. The objective is to present a comprehensive picture and

show the scale and key sources of pressures on this asset. Water resources have been assessed using a number of
open data sources covering water abstraction, unsustainable abstraction, water stress, leakage and consumption.

Figure 3 Freshwater components for assessment

Components
of the asset

1 - Surface 2 — Groundwater 3 — Water
water bodies bodies resources

Grouped 1.1 - Lakes 1.2 - Rivers 1.5 - Small 3.1 —Water abstraction
elements and streams Wwater bodies 3.2 - Unsustainable
L ER ()]
3.3 — Areas of water stress
Measurements 1.4- 1.3 - Canals 2.1 — Chemical 2.2 - Quantitative 3.4 — Water industry leakage
of condition Transitional classification classification 3.5 — Water consumption
water bodies (condition) (extent)
and extent
Legend: Water Water framework directive cycle 1 and cycle 2 Water framework directive cycle 1 and cycle 2
resources are not an ¢ Ecological classification ¢ Chemical classification
asset. Denoted with ¢ Chemical classification ¢ (Quantitative classification

the dotted line: e Overall classification e Overall classification

Source: NCC 2020

Summary of the analysis

The overall assessment of the freshwater asset — based on the datasets available — is ‘Red’: deteriorating — this

is based on the limited progress government has made towards meeting targets. There are three drivers for this
assessment, summarised in Table 6. Firstly, surface water bodies are not on track to meet the objective for 75%

to have ‘good’ ecological status or potential by 2027. Secondly, ground waters bodies are not on track to meet

the objective for 87% to have ‘good’ chemical status and 82% to have ‘good’ quantitative status. Lastly, limited
progress has been made towards reducing water abstraction, reducing consumption per capita and reducing water
industry leakage. The key findings in terms of the three subgroups of the freshwater asset are:

e Surface water bodies are not on track to meet the Water Framework Directive (WFD) objective for 75% to have
‘good’ ecological status or potential by 2027. Only 16% of surface water bodies achieved ‘good’ and ‘high’
status in 2018.

e The number of rivers and streams meeting the WFD cycle 2 objectives of ‘good’ ecological status has declined
from 28% in 2013 to 14% in 2018.

e Groundwater bodies meeting ‘good’ chemical status (condition) is only 53% vs. a target of 87%, and ‘good’
quantitative status (extent) is only 69% vs. a target of 82%.

52 Riley, W.D. et al., Small Water Bodies in Great Britain and Ireland: Ecosystem function, human-generated degradation, and options for
restorative action (2018). Science of the Total Environment 645, 1598-1616. https://doi.org/10.1016/j.scitotenv.2018.07.243.
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e The significant water management issues impacting the water environment include physical modifications
(affecting 39% of waterbodies in England), pollution from wastewater (affecting 35% of waterbodies in England),
and pollution from rural areas (affecting 35% of water bodies in England).®

e The status of many small freshwater bodies is not currently monitored as this is not a requirement of the WFD.
The data that does exist is not assessed centrally.

¢ Limited progress has been made towards reducing water abstraction (between 2011 and 2017), reducing
consumption per capita (between 2011/12 and 2017/18) and reducing water industry leakage (between 2014/15
and 2017/18).

e Around 22% of water currently put into the supply is lost through leakage, equating to around 3 billion litres of
water per day.%

¢ |In 2019 no surface water bodies assessed in the UK met the criteria for good chemical status.

The assessment uses a ‘RAG’ rating approach to indicate the status of the three freshwater components. Please
see Table 6 and associated descriptive text for further information and Annex 2 for a detailed analysis of the
atmosphere asset and its components.

Table 6: Indicative assessment of freshwater

Components of | Data availability Overall assessment
the asset

1. Surface water | There are limitations to the surface water
bodies assessment, because:

® The most recent data is from 2016 as
the Environment Agency has moved to
triennial reporting.

e There is no comprehensive data on S
mall water bodies (SWB).

As a result, the assessment is based on a
limited set of evidence.

2. Groundwater | There are limitations to the groundwater
bodies bodies assessment, because:

e The most recent data is from 2015.

3. Water There is limited data available on water
resources consumption per capita, areas of water
stress and unsustainable abstraction.

53 Based on the finding from the Environment Agency (EA) on the River Basin Management Plans: national evidence and data report —
https://www.gov.uk/government/publications/river-basin-management-plans-national-evidence-and-data-report

54 Defra, Water Conservation report 2018 (2018) https://www.gov.uk/government/publications/water-conservation-report-2018
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Recommendations

The systematic monitoring of the freshwater bodies included in the WFD means that there is an established dataset
and associated targets already in place for most of the freshwater natural capital assets. This, together with the
established River Basin Management Planning process, means that there already exists an institutional framework
for improving freshwater. In this context, the NCC advises that there is considerable scope to achieve better
progress towards improving the condition and extent of the freshwater asset (i.e. the second of the 25 YEP goals:
‘clean and plentiful water’). The Committee’s recommendations are set out below.

1.

55
56
57
58

59

The NCC advises that any future natural capital based assessment should consider the long term economic
benefits of wide scale river restoration projects to restore modified waterbodies to a near natural state. Land
use change projects including changes in farming practices should also be central to this assessment, and the
impacts on the marine environment considered.

. The government should develop a baseline and metrics for the condition and extent of smaller waterbodies

comparable to those for WFD water bodies. Such an assessment should look to incorporate citizen science to
engage communities, and the use of other developing monitoring approaches.

. The River Basin Management Planning process®® directs how organisations work to improve freshwater within

each of the eight river basin districts. In spite of this process, the results of the NCC assessment indicates 25
YEP objective of clean and plentiful water is unlikely to be achieved if the current trajectory continues. A natural
capital based assessment of the investment required to improve freshwater and the long term economic benefits
of this approach is urgently needed.

. The water abstraction plan describes how unsustainable abstraction is currently being addressed.® Long term

water abstraction targets mirroring the ambitions of the 25 YEP are required to direct action beyond 2027.

. The 25 YEP reiterates Ofwat’s challenge for water companies to reduce water leakage by 15% between 2020-

2025.5" The NCC support the conclusions of Environment, Food and Rural Affairs (EFRA) Committee that a more
ambitious long term target is needed for this metric.*®

. The NCC recommends more stringent measures to be introduced to reduce per capita consumption of water

by consumers, focusing on the areas at risk of serious water stress.®® A literature review to discover why similar
countries, such as Germany, have a lower per capita consumption and if their models of water use could be
adopted in England.

Environment Agency, River basin management plans: 2015 https://www.gov.uk/government/collections/river-basin-management-
plans-2015

Defra, Water abstraction plan 2016 (2020) https://www.gov.uk/government/publications/water-abstraction-plan-2017/water-abstraction-
plan

Ofwat, PR19 final determinations: Securing cost efficiency technical appendix (2020) https://www.ofwat.gov.uk/publication/pr19-final-
determinations-securing-cost-efficiency-technical-appendix/

Environment, Food and Rural Affairs Committee, Regulation of the water industry: Eight Report of Session 2017-19 (2018) https://
publications.parliament.uk/pa/cm201719/cmselect/cmenvfru/1041/1041.pdf

Environment Agency, Areas of water stress: final classification (2007) https://www.iow.gov.uk/azservices/documents/2782-FE1-Areas-of-
Water-Stress.pdf
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Marine

The NCC has scoped the marine asset and the most important components, for judging condition (and extent).
This section provides a background to the assessment, an overview of the approach taken to produce the
analysis, a summary assessment of the analysis (with further detail on the analysis and approach set out in
Annex 3), and recommendations.

Background

The UK’s marine environment provides important regulating ecosystem services including coastal protection,
climate regulation, and waste management (e.g. detoxification and sequestration) and assimilation.

Benefits (or ‘ecosystem services/flows’) from better management of marine natural capital include:

e Biodiversity;

e Recreation and wellbeing;

e Carbon storage and sequestration;
e Food production;

e \Waste management; and

e Flood water storage and protection from extreme weather events.

Marine assets (and processes) operate together within a complex system to provide these services, and within
this system, the synergistic effects® of changing components can produce multiple and varied outcomes; ‘tipping
points’ can occur as ‘thresholds’®! are passed such that certain changes have knock-on and possibly catastrophic
effects on related assets and the services they deliver.

For example, evidence suggests that the abiotic changes detailed in the analysis below are driving changes in
oceanographic systems and the functioning, dynamics and structure of marine ecosystems. Analysis of available
evidence, based on an extensive peer-reviewed research base, suggests that prevailing oceanographic and climatic
conditions are the overall drivers of change for plankton productivity and distribution, with knock-on effects for the
whole marine ecosystem and its services and benefits.5?

Examples of how these changes are affecting marine ecosystems and the processes, such as the carbon cycle,
which they support include:®®

e Future warming is likely to continue the northward shift in the geographical distribution of primary and secondary
production of plankton and may further decrease mean plankton community body size. This would have
consequences for the entire marine food web, compounded by negative impacts on services such as oxygen
production and ocean carbon storage as well as seafood production;

e Salinity and temperature changes affect water density, circulation patterns and stratification. Projected changes
to shelf-sea stratification may lead to less upward mixing of nutrients, reduced primary productivity (largely from
plankton) and increased eutrophication;

¢ QOcean acidification could negatively affect calcifying organisms of the plankton community and the rate at which
they sink and transport carbon to the seabed.

60 An effect arising between two or more agents, entities, factors, or substances that produces an effect greater than the sum of their
individual effects. Source: http://www.businessdictionary.com/definition/synergistic-effect.html

6

=

A point or level at which new properties emerge in an ecological, economic or other system, whereby a small change in a pressure or driver
can lead to a relatively large change in the state of natural capital, with consequences for the benefits it provides (as illustrated in Figure 3).
This new state of natural capital is called an alternative stable state. For example, species diversity of a landscape may decline steadily with
increasing habitat degradation to a certain point, then fall sharply after a critical threshold of degradation is reached. Some of the best known
examples arise from studies of abrupt responses in water quality in shallow lakes as a result of increases in pollution inputs. Source: NCC
Terminology Paper: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/909202/ncc-terminology.pdf

62 Marine Climate Change Impacts Partnership, Report Card 2020 (2020) http://www.mccip.org.uk/impacts-report-cards/full-report-
cards/2020/ and MOAT, Changes in plankton biomass and abundance (2020): https://moat.cefas.co.uk/biodiversity-food-webs-and-
marine-protected-areas/pelagic-habitats/plankton-biomass/

63 Ibid
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Due to the systemic nature of the marine environment, with ‘thresholds’ and ‘tipping points’ still uncertain,® better
understanding is required concerning how the different asset components operate together across this system in
order to take a joined up natural capital approach to protecting them and the services they deliver.

The need to understand how marine assets operate together within a system is demonstrated by evidence on
climate change and the marine carbon cycle. Climate change is already recognised as a major pressure on marine
assets, the effects of which are likely to increase in coming decades. Despite this, our understanding of its effects
on marine assets is remarkably limited; the NCC'’s assessment finds that there is not even sufficient data to draw
an assessment of organic carbon in the water column and sediment, despite the statutory commitment to deliver
net zero. Marine ecosystems are important for climate regulation and are responsible for an estimated 55% of the
world’s biologically sequestered carbon,® and, at the same time, they are affected by changes in climate regulation
processes. “Under a high-emissions scenario, models predict that the amount of Particulate Organic Carbon (POC)
reaching the Atlantic seafloor will decrease by <15%, resulting in a <7% reduction in benthic biomass”.%

Available evidence makes it clear that warming seas, reduced oxygen, ocean acidification and sea-level rise are
already affecting UK coasts and seas. These changes are putting increasing pressure on food webs, with effects
seen in seabed-dwelling species, as well as plankton, fish, mammals and birds.” Climate change is not the only
pressure on marine ecosystems however, and change driven by other human activities also affect these natural
capital assets. The changes detailed in Annex 3 signal the need for further research into how natural capital assets
are affected by both environmental drivers and human pressures such as fishing and pollution.

The NCC considers that an asset based assessment of biologically mediated natural carbon stocks in the marine
environment would provide a powerful tool for marine management even just considering carbon sequestration.
The importance of carbon cycling in the UK’s temperate marine ecosystems is largely ignored in natural capital
accounting. Coastal habitats alone (i.e. saltmarshes and sand dunes) if maintained in their current state could
contribute around £1bn in CO, sequestration over the period 2000-2060 (3.5% discount rate), but that may fall to
£0.25 billion if habitat loss continues.®® However, biogeochemical cycling of marine carbon (between the overlying
air, seawater and seabed) is itself an integral process within the marine environment with huge implications for all
marine assets and the services they provide.

The importance of understanding the role of integrated processes in marine ecosystems, and how they will adapt
to change, starts to be reflected in the 25 YEP Progress Report 2020. The report lists the main action taken
towards 25 YEP goal three, thriving plants and wildlife, as also the main contributor towards goal seven, mitigating
and adapting to Climate Change: “helping to restore the marine environment's resilience to climate change by
designating 41 new Marine Conservation Zones covering 12,000km? of marine habitat.”®

Overview of approach to assessing the marine asset

The NCC has undertaken a literature review to scope out measurements (datasets) to assess the condition and
extent of the marine natural capital asset. The assessment uses data and evidence from a range of sources.

AS per the limitations discussed below the evidence presented here should be treated with caution and at best
presents an indication of the condition and extent of the marine asset and its components. The NCC has presented
as much data as was readily available and was unable to present a comprehensive assessment.

To produce the assessment of marine, the NCC started by scoping out the abiotic components of the asset which
are presented in Figure 4 below. The ‘seawater’ marine asset includes coastal and offshore marine waters, with
transitional waters included as a component of the freshwater asset (see Annex 2). The ‘seabed’ element of the
marine asset consists of the seabed below the littoral zone. Littoral, supralittoral, and coastal components are
included in the terrestrial, freshwater, and land asset (see Annex 6). A data trend assessment followed (where data
and evidence were available) to consider how these components and subcomponents changed over time, and
where possible try to infer the status of their condition and extent.

64 See NCC Terminology Paper, p10: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/909202/ncc-
terminology.pdf

65 Nellemann, Christian et al., Blue carbon A UNEP rapid response assessment (2009): https://www.researchgate.net/
publication/304215852_Blue_carbon_A_UNEP_rapid_response_assessment

66 Marine Climate Change Impacts Partnership, Report Card 2020 (2020) http://www.mccip.org.uk/impacts-report-cards/full-report-cards/2020/
67 Ibid

68 Beaumont et al., The value of carbon sequestration and storage in coastal habitats (2014) https://www.sciencedirect.com/science/article/
pii/fS0272771413005143?via%3Dihub

69 Defra, 25 Year Environment Plan progress report: April 2019 to March 2020 (2020) https://www.gov.uk/government/publications/25-year-
environment-plan-progress-reports
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There are significant data gaps in the marine environment when compared to other assets such as the atmosphere
and freshwater. For some of the marine and coastal components where data is available, it is often based only on a
small number of sites, and/or the time series covers only a short or sporadic period, or it is modelled data.

Given the small number of monitoring sites, for several of the components discussed in Annex 3, the evidence
presented is based on modelled analysis and is somewhat dated, for example, with the most recent assessment
being from 2015 or earlier. There is a clear need for more periodic reporting and maintenance of the data.
Significant further work is needed to improve the quality of the data and increase data availability for trend analysis.

There is also a limitation in the spatial scale and cover of availability of data for England, availability of data for
England is limited and has only been found with only a couple of the components such as coastal bathing waters

and litter having a reasonable cover. Given this limitation, data for the UK and sea regions around England and the
UK have sometimes been used as a proxy. This was necessary to enable an assessment to be made.

Figure 4: Marine components for assessment

Components 1 - Seawater 2 - Seabed 3 - Coastal 4 - Marine and 5 — Marine litter
of the asset costal processes

Measurements 3.1 Bathing waters 4.1 —Waves 5.1 — Floating litter
of condition 3.2 Contaminants in the water 4.2 — Sea level height 5.2 — Seabed litter
and extent column in coastal waters 5.3 — Coastal (beach) litter

Litter is a pressure 1.1 — Sea surface and water column temperature 2.1 - Sublittoral coarse sediment
not an asset. 1.2 - Sea surface and water column salinity 2.2 - Sublittoral sands and muddy sands
Denoted with the 1.3 - Oceanic pH 2.3 - Sublittoral cohesive mud and sandy communities
dotted line: 1.4 - Dissolved inorganic nitrogen and phosphorus 2.4 - Sublittoral mixed sediments
............. 1.5 — Chlorophyll-a 2.5 — Sublittoral rock
1.6 - Dissolved oxygen 2.6 - Tide-swept channels
1.7 - Suspended particulate matter and turbidity 2.7 - Subtidal sandbanks
1.8 — Polycyclic aromatic hydrocarbons (PAHSs) in biota 2.8 - Peat and clay exposures
1.9 - Polychlorinated biphenyls (PCB) in biota 2.9 - Caves
1.10 - Polybrominated diphenyl ether (PBDE) in biota 2.10 - Seabed sentiment condition: polycyclic aromatic

1.11 — Metals in biota hydrocarbons (PAHs)
1.12 - Radionuclides 2.11 - Seabed sediment condition: polychlorinated
1.13 - Organotin-specific biological effects (imposex biphenyls (PCBs)

in gastropods) 2.12 - Seabed sediment condition: polybrominated
1.14 - 0il and chemical spills diphenyl ether (PBDE)

1.15 - Organic carbon in the water column 2.13 - Metals in sediment
2.14 - Organic carbon in sediment

Source: NCC 2020
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Summary assessment of marine asset

To provide an assessment of the marine asset, a RAG rating is used to indicate the change over time, and where
data is available since 2011. Please see Table 7 and associated descriptive text for further information.

Where data was available, an indicative trend assessment of the historical data was undertaken as per Table 7.
The 2011 point is used as the starting point for the assessment, as this was when Government first committed:
“to be the first generation to leave the natural environment of England in a better state than it inherited. To
achieve so much means taking action across sectors rather than treating environmental concerns in isolation. It
requires us all to put the value of nature at the heart of our decision making — in Government, local communities
and businesses.”’°

The overall assessment of the marine asset annex, based on the datasets available, is ‘Red’: deteriorating — this
is based on the fact that the amount of litter in coastal and marine areas has increased, that coastal waters are not
meeting the WFD ‘good’ ecological status target and that not all bathing waters achieved sufficient status. Further
details can be found in Annex 3. As the summary of the NCC’s assessment in Table 7 shows, the data available

does not allow for more than a very partial assessment of the extent and condition of marine natural capital assets.

The best available evidence for the marine environment indicates deteriorating asset condition and huge changes

in line with predicted climate change trends, at the same time as only delivering a partial picture. This is a significant
cause for concern and further investment in monitoring these assets is needed — the marine environment supports
major earth systems. Prevailing oceanographic and climatic conditions are the overall drivers of change for plankton
productivity and distribution, and for other marine biota, with knock-on effects for the whole marine ecosystem and
its services and benefits.

The key messages from the NCC'’s assessment are as follows:

e The available marine data provides an incomplete picture, with very limited data on marine assets despite the fact
that the UK is an island nation with considerable marine natural capital assets, services and benefits.

e For the majority of asset components, there is a lack of systematic data points to provide sufficient spatial
coverage to indicate trends and to provide a baseline against which to measure change. This means that
maps showing the extent of assets such as seabed components and water column characteristics rely
heavily on modelling, introducing a high degree of uncertainty into our understanding of the extent and
condition of marine assets.

e Trends for some physical and chemical parameters since 2011 indicate drastic climate-driven change in the
marine environment. For example, seawater pH levels are decreasing due to the absorption of CO,, a process
known as increasing ocean acidification.

e There is insufficient data to draw an assessment of organic carbon in the water column and sediment.

e Of the 36 measurements assessed by the NCC, only four had an associated quantitative target, commitment
or threshold set.

e The NCC has not had the resources to carry out a full analysis including data on marine biota. However, warming
seas, reduced oxygen, ocean acidification and sea-level rise are already affecting UK coasts and seas.”

70 Defra, The natural choice: securing the value of nature — Full Text (2011) https://www.gov.uk/government/publications/the-natural-choice-
securing-the-value-of-nature

71 MCCIP, Report Card 2020 (2020): http://www.mccip.org.uk/impacts-report-cards/full-report-cards/2020/
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Table 7: Indicative assessment of the marine asset

Components of Data availability Overall assessment
the asset

1. Marine seawater | There is limited trend data available and, | The amber RAG rating here is based on the

in most cases, this is somewhat dated limited data available — needs to be treated
(e.g.: most recent data is from 2015) and | with caution. Most of the measurements in the
the raw data is not available only the final | assessment are rated amber — no change/not
analysis. possible to assess due to the way the data is
presented (e.g.: covers a broad period 2010-
2015) or data is not available.

2. Marine seabed | Data is not available for all or most of Unable to produce an assessment as there is
the seabed components. Data is only insufficient data available.
available as maps or point in time.

3. Coastal Data is available at the England level for
both coastal and bathing waters and a
time series is available.

4. Marine and The NCC has not been able to find Unable to produce an assessment as there is
coastal enough data for waves. While for sea insufficient data available.
processes level data is available but is limited to a
few sites and the time series varies from
site to site.
5. Marine and There is limited data available and a time
coastal litter series exist for:

e Beach litter; and
e Seafloor litter.

Recommendations

Application of the natural capital approach to the marine environment presents particular challenges, but these are
not insurmountable and should not detract from the importance of continuing to seek mechanisms by which to
apply the approach in practice. As an island nation, the UK has considerable marine natural capital assets services
and benefits that could support and underpin green-blue economic growth. In general, data for England’s marine
environment are inconsistent, and there are significant gaps in understanding how habitats and species support the
delivery of ecosystem services.

1. Available evidence on biotic components indicates significant change in the marine environment in line with
climate change scenario modelling, and Government should prioritise achieving a better understanding of how
these changes affect marine natural capital assets, the dynamic flows of services and benefits, and the system
as a whole.

2. The government should urgently address data gaps related to assessing the extent and condition of marine
natural capital assets, with a particular focus on how changes in the marine environment affect the dynamic
flows of services and benefits. This evidence should then be utilised through the Environment Bill targets
framework to review and set targets for marine beyond marine protected areas (MPAs) as a matter of urgency.

3. The additional funding for monitoring and reporting through the proposed Natural Capital and Ecosystem
Assessment (NCEA) provides an opportunity to broaden the scope of marine monitoring to allow for a joined up
natural capital approach to protecting and improving the broad suite of marine assets.

72 Although the overall assessment for the coastal asset is red, there has been significant progress made to bathing waters which has been
RAG rated as amber.
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4. The NCC acknowledges the government’s intention to limit marine targets to a biodiversity target for marine
protected area (MPA) condition, within the first suite to be set under the statutory framework of the Environment
Bill.”> The NCC strongly advises that this should not prevent the Environment Bill framework from driving the
protection of natural capital assets across the marine environment, in line with the 25 YEP goals. The current
focus on MPA condition does not reflect the interconnected nature of the wider marine environment and
its components and will not allow for integrated implementation and assessment measures to improve the
condition of marine natural assets.

5. Instead, the NCEA should aim to build the evidence and understanding required to assess natural capital assets
across the marine environment as part of an integrated system. A systems’ approach is required that reflects
the highly interconnected nature of marine natural capital assets and the processes, and services they support.
Marine monitoring addresses the lack of systematic data and uncertainty about asset extent and condition,
as well as providing data on the effect of all of these physical and chemical factors on biotic assets. This will
support and validate modelling for future changes and hence enable prioritisation and reduction in future
monitoring needs. Without this, future interventions and targets will be limited by the same failure of evidence on
assets, and dynamics of the system that maintains them, which prevents action today.

6. A priority for future assessments should be organic carbon in the marine environment, as well as better
understanding the effects of change on the carbon cycle: there are indicators that the cycle/system is changing,
but since data for the carbon itself is not available, it remains a poorly quantified element of an interconnected
system. Marine ecosystems are vital for global carbon regulation but the extent of biological carbon storage and
sequestration in marine is poorly quantified despite being likely as significant a factor as terrestrial equivalents in
soil and biota.

73 Defra, 19 August 2020: Environment Bill — environmental targets (2020) https://www.gov.uk/government/publications/environment-
bill-2020/august-2020-environment-bill-environmental-targetsh
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Soils

The NCC has scoped the soil’s asset and the most important components for judging the condition (and extent).
This section provides a background to the assessment, an overview of the approach taken to produce the
analysis, a summary assessment of the analysis (with further details on the analysis and approach set out in
Annex 4), and recommendations.

Background

Improved soil management can bring a multitude of benefits including: nutrient cycling; water regulation; carbon
storage; biodiversity; enhanced climate resilience; food and fibre production; waste management; greenhouse
gases emission control; and reduced erosion.

The NCC has previously advised on developing a set of metrics for assessing healthy soils.”* Metrics should be
developed as a priority and data gaps should be filled to deliver the information on soil type, condition and extent
which will be needed to inform decision making regarding interventions at both national and local scales. This will
require significant resources, and the aim for a suite of actions to ensure soils are sustainably managed by 2030
needs to be implemented urgently. The NCC'’s partial analysis shows that further data is needed on soil carbon and
many other aspects of soil that deliver benefits.

Defra has advised that it is developing a healthy soils indicator as part of the 25 Year Environment Plan Outcome
Indicator Framework (25 YEP OIF), and has established five broad soil types for which a future soil indicator will
identify the key biological, physical and chemical soil health variables which best inform the condition of each

of these five broad types.” The NCC advises that Defra will also need to prioritise developing an understanding
of how land management practices impact soils’ ability to deliver environmental benefits. An improved
understanding of this is also committed to the environmental targets policy paper. However, the NCC advises
that this must be incorporated in assessments as a priority if the government is to meet its aim for sustainable
management of soils by 2030. For example, 79,164 hectares (7.2% of total developed land in England) were
converted from non-developed to developed use between 2013 and 2018, representing a major pressure on the
extent and condition of sails.

With a complex system of pressures and flows driving changes in soils and the services they provide; it is vital to
have a clear picture of both the extent and condition of different soil types and also their function/the services they
deliver. There will not be a ‘one size fits all’ indicator for soil health, and the soil types will need to be assessed
across different land cover/habitat types.

Most evaluations carried out have assessed the suitability of soils for particular uses such as agriculture, focusing
on soil assets grouped under certain land use categories; particularly arable soils. Soils managed as part of
woodland habitat, or peat sails, for example, require a different set of metrics to indicate their condition. It is clear
that land use needs to be considered to supplement data on soil types in order to assess these assets and on both
local and national scales.

Hence while the results of the NCC’s assessment highlight the urgent need for further national monitoring
programmes to assess the extent and condition of soils, such a monitoring programme will need to be integrated
into a wider systems based natural capital approach to ensure that all assets, flows and benefits/ecosystem service
— services such as habitat specific trends, and the importance of biota to soil function — can be accounted for.

A good example of this is how soil carbon change has varied not only across different soil types but also across
land use categories. Policy aimed at managing soil carbon will need evidence of the biological, physical and
chemical parameters that control soil function, and also the type of habitat/land use in which the soil exists; all of
these affect soil carbon stocks, and will be needed to inform interventions to manage them (see Annex 4 for detail
on how the Office for National Statistics has calculated estimates for soil carbon stocks).

74 See https://www .gov.uk/government/publications/natural-capital-committeeadvice-on-developing-an-environmental-baseline-census
and Natural Capital Committee advice on soil management: https://www.gov.uk/government/ collections/natural-capital-committee-
documents See https://www.gov.uk/government/publications/natural-capital-committee-advice-on-developing-an-environmental-
baseline-census and Natural Capital Committee advice on soil management: https://www.gov.uk/government/collections/natural-capital-
committee-documents

75 Defra, Environment Bill - environmental targets (2020) https://www.gov.uk/government/publications/environment-bill-2020/august-2020-
environment-bill-environmental-targets
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Targets

The Environment Bill targets policy paper states that the development of a long-term, outcome based soail
target can only begin once work to develop metrics and an indicator for soil health is complete. A commitment
has already been made to develop a suite of tools for managing soils sustainably by 2030, first in Defra’s 2009
publication Safeguarding Our Soils and recommitted to in the 25 YEPR.”

The NCC has also researched existing targets/thresholds for components being assessed under soils, finding only
one commitment for organic carbon, and found no targets, thresholds or objectives for the other measurements
that could be applied generally to soils. The NCC considered Soil Guideline Values developed by the Environment
Agency, and category 4 screening levels (C4SL) developed by Defra, but these are maximum thresholds for
chemicals in contaminated land in respect to human health, primarily for use in urban planning, and don’t

apply more widely to soils. There are no firm, legally binding commitments in the 25 YEP or elsewhere for the
improvement of the condition and extent of sails.

A starting point would be to undertake an England-wide measurement of soil carbon. Carbon is the primary metric
to target to begin the process of improving soils; it is central to soil function as it sustains biological activity while
providing nutrition and conditions for crop growth. This would also be in line with the work being undertaken by
the Scottish and Welsh Governments, where soil carbon is being used as an ecosystem health indicator and a
wellbeing indicator respectively. Additionally, there is industrial interest in carbon sequestration for the purpose

of offsetting and policy engagement through the 4 per 1000 initiative. Care is required regarding just how much
carbon soils can retain, but operational envelopes can be developed.

Overview of approach to assessing the soils asset

Unlike other assets assessed by the NCC, there are no government national statistics on the state of soils in
England. There is only a limited amount of data from two key sources, and these are not based on a long-term time
series but based on ad-hoc sampling. For example, the Countryside Survey (CS) has only been undertaken three
times: in 1978, 1998, and 2007 and this forms the bulk of the evidence that follows.

Given the limited evidence that is available, the NCC has not produced a detailed/comprehensive assessment of
soils. Instead, the NCC has presented the available evidence on key measurements such as soil carbon, pH, and
contaminants. These only provide a high-level indication of the state of soils and several other measurements are
required to enable a more detailed assessment. The NCC has also included a list to supplement the evidence
presented when aiming for a more complete picture in future. This list includes components also identified as
contributing to soil health, but which are out of the scope of this exercise (broad scoping of soil asset extent and
condition based upon available data). The measurements of this list could form part of broad soil health. These
include measurements such as macronutrients, toxic elements, and metals. See Table [9] found in Annex 4.

In line with the approach taken with the other natural capital assets, the NCC has started by scoping out the
important components of the soils asset, as presented in Figure 5. There is a single overall component — topsoils
—with 21 sub-components. This reflects the data availability which is mostly based on topsoil sampling covering
a depth of 0-15cm. Based on this topsoil data, trend assessment followed (where data was available) to see how
the measurements in Figure 5 changed over time and, where possible, try to infer the status of their condition and
extent.

76 Defra, Safeguarding our soils: A strategy for England (2009) https://www.gov.uk/government/publications/safeguarding-our-soils-a-
strategy-for-england
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Figure 5: Soil components for the assessment

Components
of the asset

1 - Topsoil

Measurements 1.1 — Topsoil and subsoil depth
of condition 1.2 - Bulk density
and extent 1.3 — Organic carbon
1.4-pH
1.5 — Water holding (moisture)
Litter is a pressure 1.6 — Soil sealing (from land use)
not an asset. 1.7 - Toxic elements
Denoted with the
dotted line:

Source: NCC 2020

Summary of the analysis

The overall assessment of the soils asset, based on the datasets available, is ‘Red’: deteriorating. In order to
provide a sense of the condition and extent of soils in England, the NCC has looked at key soil measurements
(indicators) to assess sail health, as listed in Table 8. These measurements present a snapshot based on available
data, and could form the basis for a baseline assessment of soils. The key messages from the NCC’s assessment
are as follows:

e Several of the metrics included in the NCC’s assessment which are important for soil health (covering data from
2007 or earlier) indicate a deterioration.

e Many of the soil asset components considered in the NCC’s analysis did not have data available at a sufficient
spatial and especially temporal coverage to allow an assessment of the condition/extent of England’s soils. The
partial data available, the majority of which is sourced from the 2007 Countryside Survey, shows that important
components of soil health are changing. Trend data on soil depth, extent and condition are not available, but
pressures on soils have been increasing.

e Carbon is a key metric for determining soil health, yet there is only limited data on carbon in soils.

¢ The Ministry of Housing, Communities and Local Government (MHCLG) reported in 2018 that 8.3% of England’s
land area has been for developed use. Of this total, 7.2% (79,164 hectares) was converted from non developed
to developed use between 2013 and 2018.7" Developed land is very likely to constitute land where soil sealing
has occurred through the covering of soil with impermeable materials.

77 MHCLG, Land use in England, 2018 (2020) https://www.gov.uk/government/statistics/land-use-in-england-2018
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Table 8: List of components for topsoils and soils

1. Topsoil Asset component Data availability/ overall Targets/thresholds/

assessment objectives

1.3 Organic carbon Unable to produce an The UK has signed up for the
assessment as insufficient ‘4 per 1,000’ initiative:™
evidence and data is e The initiative aims for an
available. annual 0.4% increase in soil

organic matter.”

1.1 = Topsoil and subsoil depth | Unable to produce an No specific target exists for

1.2 — Bulk density assessment as insufficient these components, except
evidence and data is where detailed below.

1.4 -pH .

, . available.
1.5 — Water holding (moisture)
1.6 — Arsenic

1.7 = Cadmium (Cd)
1.8 — Chromium (Cr)
1.9 - Lead (Pb)

1.10 — Mercury (Hg)

.11 = Platinum (Pt)

.12 =Tin (Sn)

.13 = Titanium (Ti)

.14 — Vanadium (V)
.15 — Boron (B)

.16 — Chlorine (Cl)

.17 — Copper (Cu)

.18 —Iron (Fe)

1.19 — Manganese (Mn)
1.20 — Molybdenum (Mo)
1.21 — Nickel (Ni)

— a4 4 a4 4 a4 a4

Recommendations

1.

The NCC repeats its recommendation that a national survey is urgently needed to provide data on the
condition and extent of soils, including establishing a baseline assessment of soils against which change can
be measured. Only then will we know if we are on track to meet the government target to manage our soils
sustainably by 2030. This requires a significant scale up in the number of sites monitored consistently at fixed
periods to provide appropriate time series to demonstrate change. The national survey should aim to improve
certainty in modelled data, with data updated regularly. Defra’s proposed Natural Capital and Ecosystem
Assessment should be used to deliver this, with a focus on delivering coverage at appropriate spatial scales.

The NCC advises that soil condition and extent metrics should be developed as a priority, utilising both new and
current data so that this is available to inform decision-making regarding interventions at both national and local
scales. This requires capacity to use this data to develop indicators for different soil functions, going beyond the
previous focus on agriculture and contaminants to assess for the broad range of services that soils provide.

The five soil types outlined in the Environment Bill targets policy paper is a good place to start but looking at
these alone will not allow for a systems based natural capital assessment. There will not be a ‘one size fits all’
indicator for soil health, and the soil types will need to be assessed across different land cover/habitat types to
assess their condition and the services they deliver and understand how/why these are changing over time.

78 4 per 1000, Welcome to the “4 per 1000” https://www.4p1000.0rg/
79 Soil Association, Measuring soil health (2018) https://www.soilassociation.org/media/15138/monitoring-soil-health.pdf
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4. Government should build on heightened current levels of engagement from land managers, including by
delivering financial incentives for improving the health of soils through the proposed Environmental Land
Management scheme. Soils should be a priority outcome for the delivery of public money for public goods
delivered through the scheme. The scheme should provide funding to support the broad range of public goods
that soils provide and should not include funding aimed primarily at improving the productivity of soils for
agriculture as food is a private good.

5. If current evidence is not sufficient to support a legally binding target for soils through the Environment Bill
legislative framework, then the NCC recommends setting a shadow target for soils to be put in place in the
interim, in line with the ambition to ensure soils are sustainably managed by 2030.

6. The NCC has previously advised that carbon is the primary metric to target to begin the process of improving
soils; it is central to soil function as it sustains biological activity while providing nutrition and conditions for crop
growth. The potential sequestration of carbon in soils as a result of the net zero commitment will have a huge
effect on agriculture and is an opportunity to deliver improved soil health and restored ecosystems. It is vital that
the right framework is available for delivering this, and the data to support decision making.
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Land (terrestrial, freshwater, coastal and marine margin habitats) asset

The NCC has scoped the most important habitats and types of land covers and used existing evidence to judge the
condition (and extent). This section provides a background to the assessment, an overview of the approach taken
to produce the analysis, a summary assessment of the analysis (with further details on the analysis and approach
set out in Annex 5), and recommendations.

Background

In developing the assessment of natural capital assets, the NCC has sought to separate out the biotic or ‘living’
elements, from the non-biotic. This allows for definitive measurements to be made about the extent or condition of
an asset, through its components, without the use of proxies or overarching groups, giving a more accurate picture
of the stocks of natural capital. In some instances, however, the functions provided by a component of an asset
cannot be understood by just measuring the biotic and non-biotic components separately.

An example in the marine environment is the role of saltmarsh. Saltmarsh is made up of a range of biotic
components (vegetation, insects, shellfish, worms, etc.), which create an accretion of minerals (sand, sediment) on
the coast. A healthy functioning saltmarsh will provide a range of ecosystem services, including flood protection,
spawning grounds for fish stocks, carbon absorption/sequestration, etc. Measuring the individual biotic elements,
however, will not help to describe the entirety of the functions that they provide together, and the non-biotic
elements will not exist without the biota. It is necessary therefore to think of the saltmarsh as an entity made up of
biotic and non-biotic elements that work together as a habitat.

The UK Biodiversity Broad Habitat classification® sets out a framework for commonly defining habitat types across
the whole of the UK. In this assessment, the NCC has identified the most important habitats from this list for
ecosystem services where the biotic and non-biotic elements need to be considered together in order to accurately
describe the ecosystem services provided.

The UK National Ecosystem Services Assessment (UKNEA)®' was the first analysis of the UK’s natural environment
in terms of the benefits it provides to society and continuing economic prosperity. The England Biodiversity
Strategy®? sets out a range of targets for protecting and enhancing ‘habitats’, based on the recommendations

of the UKNEA. It is notable however that the UK’s 6" Annual Report on biodiversity® indicated that all of the
targets set within the biodiversity strategy for 2020 were likely to be missed. A replacement for the strategy to
protect England’s biodiversity is currently in development. The findings from this assessment should help to target
the terrestrial, freshwater, coastal and marine habitats which should be considered as priorities in terms of the
ecosystem services and identify which pressures are preventing them from achieving a fully functional condition.

Overview of approach to assessing the Land (terrestrial, freshwater and coastal
margins habitats) asset

Information on the condition and extent of the habitats for which the only available data assesses both biotic and
non-biotic elements together has been considered. It has not been possible to assess connectivity given the lack/
limited availability of data. In addition, the NCC has consolidated historical trend data on the priority habitats, which
has not been presented previously by Defra (for example, only very recent data has been presented in the England
biodiversity indicators). By doing so the NCC has been able to present the change in the condition and limited
change to the extent (in terms of area (ha)).

Ideally, the physical features of the environment would be treated as separate assets to the biotic elements. The
NCC'’s assessment has been presented in this way to the extent that the data allows. For example, the chemical
classifications of freshwater environments have been presented in Annex 2 (freshwater), whereas the data on
freshwater species has been presented in Annex 6 (biota). This assessment presents the information that cannot be
separated in this way because it considers the biotic and non-biotic elements of each habitat together.

80 JNCC Terrestrial habitat classification schemes https://jncc.gov.uk/our-work/terrestrial-habitat-classification-schemes/
81 UKNEA http://uknea.unep-wecmc.org/Default.aspx

82 Defra, Biodiversity 2020: A strategy for England’s wildlife and ecosystem services(2011) https://www.gov.uk/government/publications/
biodiversity-2020-a-strategy-for-england-s-wildlife-and-ecosystem-services

83 JUNCC, United Kingdom'’s 6th National Report to the Convention on Biological Diversity2019 https://jncc.gov.uk/our-work/united-kingdom-
s-6th-national-report-to-the-convention-on-biological-diversity/
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The NCC has undertaken a desk-based literature review to scope out measurements (datasets) to assess the
condition and extent of terrestrial, freshwater, coastal margins habitats. In order to produce this assessment, the

NCC has used datasets and evidence from:

e Natural England®;

e Defra statistics 8887;

e The Forestry Commission®;

¢ UK Soils Observatory (UKSO)®;

e The National Association of Areas of Outstanding Natural Beauty®.

For each of the habitats shown in Figure 6, this annex assesses its condition and extent, and the trends.

Figure 6: Terrestrial, freshwater, coastal and marine margins environment

m Terrestrial, freshwater, coastal and marine habitats

1 - Terrestrial 2 - Freshwater

Components
of the asset

Measurements
of condition
and extent

1.1 — Broadleaved and coniferous woodland
1.2 - Deciduous woodland

1.3 - Lowland calcareous grassland

1.4 — Upland calcareous grassland

1.5 — Lowland dry acid grassland

1.6 — Lowland meadows

1.7 — Upland hay meadows

1.8 — Purple moor-grass and rush pasture
1.9 — Lowland heathland

1.10 — Mountain heath and willow scrub
1.11 — Upland heathland

1.12 - Limestone pavement

1.13 — Calaminarian grassland

1.14 - Orchards

1.15 — Arable and horticulture

1.16 — Nature reserves

1.17 - Areas of outstanding natural beauty
1.18 - Character areas

1.19 - Parks and gardens

2.1 - Blanket bogs
2.2 - Coastal and floodplain

grazing marsh
2.3 - Lowland fens
2.4 - Lowland raised bogs
2.5 — Reedbeds

2.6 — Upland fens, flushes
and swamps

Source: NCC 2020

84 Several sources see sections that follow for specific sources of data/evidence.

3 - Coastal
and marine

3.1 - Saltmarsh

3.2 - Littoral sand (sand dunes)
3.3 —Vegetated shingle

3.4 — Maritime cliffs and slopes

3.5 - Littoral mud (mudflats)

3.6 — Saline lagoons

3.7 - Features of littoral rock

3.8 — High energy littoral rock

3.9 — Moderate energy littoral rock
3.10 - Low energy littoral rock
3.11 - Littoral coarse sediment
3.12 - Littoral mixed sediment
3.13 - Supra littoral rock

3.14 — Supra littoral sediment

85 Defra, Extent and condition of priority habitats (2019) https://www.gov.uk/government/statistics/england-biodiversity-indicators

86 Defra, ENVO9 — England biodiversity indicators (2019) https://www.gov.uk/government/statistical-data-sets/env09-england-biodiversity-

indicators

87 Defra, Structure of the agricultural industry in England and the UK at June https://www.gov.uk/government/statistical-data-sets/structure-

of-the-agricultural-industry-in-england-and-the-uk-at-june

88 Forestry Commission, Woodland Area, Planting and Restocking: 2008 — 2020 — based on various weblinks see 2018 source here: https://data.gov.uk/dataset/

c2cd1a34-743a-49e9-b953-77436d598627/woodland-area-planting-and-restocking-2018-edition
89 UKSO, Land cover map 2015 (2017) http://www.ukso.org/static-maps/land-cover-map.html

90 The National Association of Areas of Outstanding Natural Beauty, The UK's AONBs — Overview https://landscapesforlife.org.uk/about-

aonbs/aonbs/overview
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Summary of the analysis

The NCC has produced a partial assessment of the condition and extent of terrestrial, freshwater and coastal
margins habitats asset.

The assessment uses a ‘RAG’ rating approach, as per the other assets, to indicate the status of the terrestrial,
freshwater, coastal and marine habitats asset and associated components. The RAG rating is based on a
trend assessment (historical) and the progress made towards compliance with existing targets and/or other
commitments.

The overall assessment of the terrestrial, freshwater, coastal and marine habitats annex, based on the datasets
available, is ‘Red’: deteriorating — this is based on the fact that the majority of priority habitats do not meet the
England Biodiversity target. Only 51% of National Nature Reserves (NNR) are in ‘favourable’ condition, and the
number of parks in the risk register has increased between 2018 and 2019. This assessment is based on the
three groups (see points 1-3 below) and is underpinned by the trend assessment made to the measurements (see
Annex 5 for further information).

1. Terrestrial;
2. Freshwater;
3. Coastal margins habitats.

The NCC'’s findings are presented in Table 9 with a RAG rating provided for each of the three groups. The RAG
rating issued is partly subjective as it is based on a bottom-up assessment of each of the measurements. In the
sections that follow in this annex, a more in-depth assessment of the historical trend and compliance with targets/
commitments is presented. The key findings from the NCC assessments are:

e The government is not meeting and is not on track to meet the Biodiversity 2020 Strategy target to have 90% of
priority habitats in a ‘favourable’ or ‘unfavourable recovering’ condition.

e Of the 24 priority habitats, only 1/3 achieved the individual target of 80% of ‘favourable’ or ‘unfavourable
recovering’ condition.

¢ There has been almost no change in the extent (in area terms) of individual priority habitats since 2011.
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Table 9: Indicative assessment of the habitats assessed in this annex

Habitat type Data availability Overall assessment
1. Terrestrial For most of the terrestrial habitats, the data is

comprehensive. However, there are the following

limitations:

e The NCC has presented data from 2011, but only
the 2019 data has been previously published.

e The data for ‘arable and horticulture’ is limited to
the total area covered by these two land uses.
Information on the condition and extent of arable
field margins (a priority habitat) is missing.

e The data for parks and gardens is limited to
estimates of the total numbers, rather than the area
covered or their condition.

e |deally, biotic and non-biotic elements would be
assessed separately.

2. Freshwater For most of the freshwater habitats assessed, the
data is comprehensive. However, there are the
following limitations.

e The NCC has presented data from 2011, but only
the 2019 data has been previously published.

e There is no historic data on the extent of wetlands.

e |deally, biotic and non-biotic elements would be
assessed separately.

3. Coastal and For most of the coastal and marine habitats

marine assessed, the data is comprehensive. However, there
is no data available on the condition or extent of
littoral rock habitats.

Ideally, biotic and non-biotic elements would be
assessed separately.

Recommendations

At present, there are targets for the improvement of priority habitats, however, based on the NCC’s assessment of
published data, the government is not on track to meet these outcomes by the end of 2020.

1. The NCC advises that the government should assess the feasibility of setting a legally binding target®' through
the Environment Bill to replace the existing target from the Biodiversity 2020 Strategy that will end in 2020.

2. The Committee recommends that a clear plan to deliver on the existing commitments is required. This should
be closely linked to developing new metrics and prioritising improved monitoring to report on delivery of these
commitments. The government should ensure that it commits the necessary resources to deliver on the
improvement of priority habitats.

91 England Biodiversity strategy outcome: Better wildlife habitats with 90% of priority habitats in favourable or recovering condition and at
least 50% of SSSis in favourable condition, while maintaining at least 95% in favourable or recovering condition
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Biota

The NCC has scoped the biota asset and created a high level framework for assessing the most important
species, for judging condition (and extent). This section provides a background to the assessment and framework,
an overview of the approach taken to produce the analysis, a summary assessment of the analysis and
recommendations.

Background

In creating this assessment of natural capital assets, the NCC has separated out the biotic (or ‘living” components)
from the abiotic (see Figure 1, page 28). This was to give a more accurate picture of the stocks of each asset and
avoid biotic elements being double counted as they exist across the different assets: dragonflies for example, live in
both the freshwater and terrestrial assets.

The biota asset, therefore, consists of species and ecological communities. The NCC’s 2014 paper, ‘Towards a
framework for defining and measuring changes in natural capital’ defines species as: “all living organisms including
plants, animals, fungi and microorganisms” and ecological communities as “a group of actually or potentially
interacting species living in the same physical environment e.g. wildlife habitats.”® Species and ecological
communities deliver a multitude of benefits to humans and ensure ecosystems continue to function, for example
they have a role in: decomposition and nutrient cycling, predation, carbon storage and sequestration, pollination,
recreation, clean air and water, water purification and pest control.

There is plenty of evidence that species and the ecological communities they inhabit are in decline and targets
to prevent this happening are not being met. For example, the recent Convention on Biological Diversity report
states that “none of the Aichi Biodiversity Targets will be fully met”®. This has implications not only for the
species themselves but also for the wealth of benefits to humans that they provide; both are at risk. Species
and ecological communities operate within a complex system, including the abiotic assets, to deliver flows and
services. The NCC advises that any assessment should aim to account for this system and focus on identifying
species and community ‘thresholds’ past which species and communities may not be able to recover and
therefore deliver benefits.%*

Overview of approach to assessing the biota asset

The NCC has undertaken a light touch literature review to begin identifying datasets which measure the condition or
extent of species. However, assessing all species in a taxonomic way has multiple issues and would lead to a large,
complex and difficult to interpret dataset. It is therefore necessary to develop a natural capital method to categorise
which species should form part of this assessment. The NCC’s assessment has focused on a number of terrestrial
species and ecological communities that are known to underpin critical ecosystem services and therefore any
decline would result in a loss of the important societal benefits that they provide. Please refer to Annex 6 for the
Committee’s detailed analysis of the biota asset, datasets used and worked examples.

The components identified by the Committee in this analysis should be developed further to examine in detail all
biotic asset components in ecosystems that are known to support key ecosystem services. To ensure these are
captured, the NCC recommends measuring species using the following three categories:

1. Species which are critical for ecosystem function;
2. Species which support other flows/ecosystem services; and
3. Rare, iconic or protected species.

92 NCC, Working paper: Towards a framework for defining and measuring changes in natural capital (March 2014): https://www.gov.uk/
government/publications/natural-capital-committee-initial-term-working-papers- 2012-t0-2015

93 Convention on Biological Diversity, Global Biodiversity Outlook 5 (2020): https://www.cbd.int/gbo5

94 NCC, State of natural capital; restoring our natural assets (2014): https://www.gov.uk/government/publications/natural-capital-
committees-second-state-of-natural-capital-report
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By using these three categories, it is possible to capture the species which underpin the various ecosystem
services (see Figure 7). This assessment attempts to consider all services species directly or indirectly provide
and whether they result in private and public goods.®® It is important to recognise that species can support a variety
of ecosystem services and goods; for example, trees can provide timber, fuel, carbon storage and sequestration,
water flow regulation, soil erosion protection and recreation. There is likely to be overlap in species between the
three categories set out above — which underlies their importance in supporting multiple ecosystem services.

Figure 7: the relationship between natural capital assets and the services and benefits they provide

Capital Assets Services / Flows Societal benefits: outputs

Extraction & use

impacts assets

Natural Capital —) Species —) Pollination —) Pollinated crops
Communities CO, sequestion Equable climates
Landscapes Soil erosion protection Food risk protection
Ecosystems Waterflow regulation Clean water
Soils Water & air purification Clean air
Water Land for recreaion Good physical & mental wellbeing
Air Habitats for biodiversity Thriving wildlife

Source: Willis et al”

1. Species which are critical to ecosystem function

Core functioning species such as those which support production, decomposition and nutrient cycling are
fundamental to the functioning of ecosystems. These species can rarely be directly valued for their contribution in
natural capital assessments, but without these species the asset would cease to function.

Examples are: microorganisms for their role in decomposition and nutrient cycling; primary producers (plants on
land and in water and phytoplankton, algae and other autotrophic micro-organisms in water) for biomass and
carbon; top predators and parasites for population regulation; pollinators for stability of non-agricultural systems;
biogenic habitat generators and maintainers for biomass, carbon storage and sequestration, and stability of
seabed systems.

2. Species which support other flows / ecosystem services and goods

Other flows and goods include protection from natural hazards, recreation, clean air and water, pollination, pest
control and water purification. These often result in direct goods and can often be valued for their contribution and
their direct and important benefits to humans.

Examples include: wild crop and livestock relatives for genetic diversity; pollinators for food crop security; species
which make up biogenic reefs for flood defence and extreme weather mitigation.

95 Ecosystem services or flows as defined in the NCC terminology document are: The current flow of ecosystem services provided by
natural capital stocks and the systems within which they are embedded. These yield the welfare-bearing goods and services which
provide actual or potential benefits to humans. Flows can be split between ecosystem and abiotic services.

96 Goods as defined in the NCC terminology document are: Fish, timber, farmed food and drinking water are all examples of goods that
deliver benefits or are of ‘value’ to humans. However, other types of goods and services can produce wellbeing even without a direct use.
For example, the knowledge that a valued species continues to exist can generate wellbeing.

97 Willis, K.J., et al., (unpublished)
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3. Rare, iconic or protected species

Species can be assessed in two different categories when undertaking natural capital assessments. They are
both an asset in themselves but there are also species which have direct benefits to people through conservation
priorities because they are either rare or iconic, as illustrated in Figure 8 below:

Figure 8: Schematic of biota asset components and a selection of ecosystem processes, services and
goods illustrating the categories in this analysis

Category 2
Natural Capital Ecosystem Ecosystem Societal benefits
Asset processes Category 1 7T obtained

Recreation Clean

Primary Pest control water

pseter Water regulation

Biomass Air regulation Wildlife &.

—_— i \oari, | Category 3
Pollination I
Water purification

Decomposition Protection
Ecological Nutrient from natural Human
communities cycling hazards Management

Source: NCC 2020

This category should seek to monitor the species which are classified as are rare or iconic.

Examples include: large vertebrates, birds, mammals, flowering plants; flagship or umbrella species which provide
protection for wider communities or habitats; phylogenetically distinct species; endangered species.

There are currently records for around 27,000 species of plants, animals, fungi and microorganisms in the UK.
These are available via the following databases:

The National Biodiversity Network atlas data®;

The Ocean Biodiversity Information System database®;

The Patheon database'®; and

The JNCC taxon designations dataset.™"

98 National Biodiversity Network, NBN atlas (2020): https://nbnatlas.org/
99 Ocean Biodiversity Information system: https://obis.org/

100 Environmental Information Data Centre, The Pantheon database (2020): https://data.gov.uk/dataset/98bf1f81-548b-4273-853f-
a854cb00e713/the-pantheon-database-habitat-related-traits-conservation-status-and-taxa-associations-for-invertebrates-in-england

101 Joint Nature Conservation Committee, Conservation designations for UK taxa (2020): https://jncc.gov.uk/our-work/conservation-
designations-for-uk-taxa/
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However, to identify which of these species fall into the three categories is a major undertaking and something the
NCC recommends the OEP takes forward. For this annex and to gain a broad oversight of the trends in the three
natural capital categories described above, the Committee used the following datasets and indexes to illustrate its
approach as follows:

e Qliver et al'%;
¢ JNCC pollinator index'®; and
e JNCC priority species index.'%4

Summary of the analysis

The overall assessment of the biota annex — based on the examples provided — is ‘Red’: species are declining
over the timescale in which they were assessed. This assessment is based on the examples used for each of
the three categories:

1. Species which are critical for ecosystem function
a. Pollinators

2. Species which support other flows / ecosystem services and goods
a. Natural pest control

3. Rare /iconic / protected species
a. Priority species

Based on the datasets available, the NCC findings are presented in Table 10 with a RAG rating for each of the
examples provided. Detailed analysis is provided in Annex 6. The key findings from the NCC assessments are as
follows:

e Two categories have been classified as ‘Red’ (species which are critical for ecosystem function and rare, iconic
or protected species) and one as ‘Amber’ (species which support other flows/ecosystem services or goods).

e Based on the evidence assessed:

o Poallinator species have declined in abundance and distribution across the UK between 1970 and 2016.

o0 Between 1970-2009 there has been a 16% decline in some species that provide pest control in the UK.
However, the negative impact of this decline on pest control has been offset by the fact that over the same
interval in time there have been increases (17%) in other species that perform the same function.

o Rare, iconic and protected species (Priority species’) in the UK have declined in both abundance and
distribution with the biggest decreases seen for some moth species.

e These apparent declines are extremely concerning because loss of species abundance and distribution will
negatively impact the ecosystem services and goods these species provide.

102 Oliver et al, Declining resilience of ecosystem functions under biodiversity loss (2015): https://www.nature.com/articles/ncomms10122

103 JUNCC, UK Biodiversity Indicators 2019. Indicator D1c — Pollinating insects (2020): https://hub.jncc.gov.uk/assets/3de3abe-d7d1-
417e-9684-1348dd8b9a5a

104 JNCC, UK Biodiversity Indicators 2019. Indicator c4a — species abundance (2019): https://jncc.gov.uk/our-work/ukbi-c4a-species-
abundance/ and JNCC, UK Biodiversity Indicators 2019. Indicator c4b — species distribution (2019): https://jncc.gov.uk/our-work/ukbi-
c4b-species-distribution/

105 Priority species are defined by JNCC as species which require actions to conserve them or species which are included within the
respective countries’ biodiversity or environment strategies. There are 2,890 species on the combined UK countries list however only a
small proportion of these have enough data available to measure abundance and/or distribution.
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Table 10: Partial assessment of Biota asset

Components of the
biota asset

Example used | Data availability

Species which are Pollinators

critical for ecosystem

Long term index for
some pollinators is

function. available. Limited to
distribution data.
Species which support | Natural pest Some long term

datasets available

from the volunteer
recording schemes
and standardised
monitoring available
for some taxonomic
groups. Need to review
data availability against
identified natural pest
control species.

other flows/ecosystem | control

services and goods

Rare, iconic or
protected species

Priority species | Long term index is
available for priority
species, it covers a
small subset of the
species on the UK

biodiversity list.

Recommendations

NCC partial assessment

Between 1970-2009 there has been a 16%
decline in some species that provide pest
control in the UK. However, the negative
impact of this decline on pest control has
been offset by the fact that over the same
interval in time there have been increases
(17%) in other species that perform the
same function. This trend is not uniform
across the taxonomic groups.

1. The range of biodiversity targets that the UK government should adopt to determine progress towards the
25YEP should be more closely focused on a sub-set of species that are known to i) underpin key ecosystem
functions; ii) support other flows/ecosystem services; iii) be rare, iconic or protected species. Good work is
being carried out measuring various groups of terrestrial biota but the NCC advises that there needs to be much
better co-ordination to ensure key groups are measured in a regular and consistent way and duplication is

removed.

2. The scope of monitoring of the terrestrial biota asset should be simplified with a common methodology adopted
for measuring abundance, occurrence and distribution. Currently there are a plethora of methods making
comparisons between datasets complex and difficult to compare and contrast.

3. The NCC advises that much greater attention needs to be given to determining trends over time. Currently the
interval of time between measurements is hugely variable and some key datasets (e.g. UK hedgerows) have
not been updated on a national scale since 2007. Without a regular interval of measurement, starting from a

clear baseline, it will be impossible to measure progress against targets due to be set in the Environment Bill to
improve those aspects of nature that provide important societal benefits.

Urgent consideration needs to be given to devising a set of clear set of metrics to assess those marine species
that are important in underpinning key ecosystem services.
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Minerals and Resources

The NCC has scoped the minerals and resources assets and identified the most important components, and
the pressures acting upon them, for judging condition (and extent). This section provides a background to the
assessment, an overview of the approach taken to produce the analysis, a summary assessment of the analysis
(with further detail on the analysis and approach set out in Annex 7), and recommendations.

Background

Minerals and resources are classified as a natural capital asset, made up of individual components that occur
naturally within the UK. The focus for this assessment is:

e non-renewable energy resources (coal, oil and natural gas), minerals and metals commonly extracted in the UK
(e.g. sand, gravel, limestone, aluminium, tin, etc.); and

e waste and the resources derived from waste (e.g.: recyclates; energy).

Together these constitute a resource from which societal value can be created. For example, extraction of
resources creates jobs, provides energy and materials for a wide range of activities all of which help to grow the UK
economy, but they are also finite and in some instances their extraction and/or use can lead to negative impacts on
other natural capital assets, such as the atmosphere or freshwater.

Waste and the resources that can be derived from waste through recycling, recovery, re-use, and energy generation
are not a natural capital asset, but a pressure to the natural environment. However, waste has an important role in
the mitigation of the extraction of virgin materials'® from the natural environment and in the production of energy
through incineration and anaerobic digestion.

In order to understand where changes in the availability of resources and minerals are important, the NCC has
reviewed the known stocks (where data is available) and the current rates of use/extraction. Where the use of
resources is problematic, either because of the negative effects of their use (e.g. greenhouse gas (GHG) emissions),
or because declining availability is leading to greater use of imports, this has been flagged with a RAG status.

The higher the amount of waste that can be recycled and reused, the lower the amount of virgin material that needs
to be extracted from the natural environment. For example, there are no limits on the number of times aluminium
can be recycled, the same can be said for glass and metals. Also, recycling is more energy efficient: recycling glass
is around 33% more energy-efficient than producing glass from virgin materials. "’

In addition to reducing the need for more virgin material, recycling, reuse and recovery of resources also reduces
the damage to the natural environment. When waste is landfilled it can have negative impacts on the environment
and to humans including:

e Air pollution and damage atmospheric processes (e.g.: acid gases from flaring; methane and carbon dioxide)'%;
¢ |eachate entering water streams’®;
e Soils and land pollution; and

e Damage to wildlife.

The NCC notes that there are no existing government targets for the use or extraction of minerals or resources, even
where the current use is negatively impacting the ability to meet targets that have been set for other assets. For
example, the effect of oil use in transport, and industry/energy generation on air quality and greenhouse gas targets.

106 Materials sourced directly from nature in their raw form, such as wood or metal ores. Manufacturing products using virgin materials uses
much more energy and depletes more natural resources, as opposed to producing goods using recycled materials. Source: https://
recyclenation.com/green-glossary/virgin-materials/

107 Recycling Nation, How Many Times Can Recyclables Be Recycled? https://recyclenation.com/2017/06/how-many-times-can-
recyclables-be-recycled/

108 Public Health England, RCE-18: impact on health of emissions from landfill sites (2011) https://www.gov.uk/government/publications/
landfill-sites-impact-on-health-from-emissions

109 WWT online, Getting to Grips with... landfill leachate (2018) https://wwtonline.co.uk/features/getting-to-grips-with-landfill-leachate
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The NCC has assessed current performance against existing targets for the reduction of waste and identified where
trends are a cause for concern. The key identified targets for waste are as follows:

¢ Household waste;

e Construction and demolition waste;

e Biodegradable municipal waste (BMW);

e Packaging waste;

e End-of-life vehicles (ELVs);

e \Waste Electrical and Electronic Equipment (WEEE); and
¢ Portable batteries collection rate.

It should also be noted that waste is a major contributor to greenhouse gas (GHG) emissions, both through
incineration and the production of methane through decomposition. The UK Government has legislated a target of net
zero GHG emissions by 2050. Actions to mitigate climate change must include the maintenance of current carbon
stocks as well as a reduction in emissions from non-renewable energy sources which provide fuel for transport (28%
of all GHG emissions 2011-18)'"°, energy supply (23%), the use of minerals for industry and construction that emit
CO, (i.e. imestone/cement) (2%) and the need to prevent emissions from waste (5%) e.g. wastewater, decomposing
waste and emissions from waste incineration. The effects of GHG emissions (carbon dioxide, methane, etc.) are both
direct, in terms of the impacts on human health and biodiversity from poorer air quality, and indirect through a warming
climate with more extreme weather events and the acidification of the oceans.

The Environment Bill'"" allows for long-term targets to be set in respect of any matter which relates to the natural
environment, or people’s enjoyment of it. It requires the government to set at least one target in four priority areas:
air quality, biodiversity, water, resource efficiency and waste reduction. In the areas of waste and resource efficiency
the Bill proposes greater responsibilities for statutory bodies and enables the Secretary of State in England to set
statutory targets. The NCC has advised that further statutory targets are needed for resource efficiency and waste
reduction, in order to give an accurate picture of whether natural capital resources are being used sustainably and
to meet the environmental principles contained within the Bill.

Overview of approach to assessing the Minerals and Resources asset

The NCC has undertaken a desk-based literature review to scope out measurements (datasets) to assess the
condition and extent of mineral resources''? and resources from waste. The assessment uses data and evidence from:
e The Department for Business, Energy, and Industrial Strategy (BEIS) Digest of UK Energy Statistics (DUKES)''3;
e The Coal Authority;

e The Oil and Gas Authority'4;

e Office for National Statistics (ONS)''5;

¢ The British Geological Survey (BGS) UK Minerals Yearbook evidence and data''s;

e The Crown Estate evidence on offshore aggregates;

e Defra Waste Statistics;

e The Environmental Agency data;

e National Waste Packaging Database data''’; and

e FEurostat data.

110 HM Government 2020 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/862887/2018_Final_
greenhouse_gas_emissions_statistical_release.pdf

111 HM Government Environment Bill 2020: https://services.parliament.uk/Bills/2019-21/environment.html
112 Mineral resources here refers to: metals, rocks, sand, and minerals and it also energy minerals.
113 BEIS, Digest of UK Energy Statistics (DUKES) (2019) https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes#2013

114 Oil and Gas Authority, UK Oil and Gas Reserves and resources Report as at end 2018 (2018) https://www.ogauthority.co.uk/news-
publications/publications/2019/uk-oil-and-gas-reserves-and-resources-report-as-at-end-2018/

115 Office for national Statistics (ONS), Oil and gas: reserves and resources (2019) https://www.ons.gov.uk/economy/
environmentalaccounts/datasets/ukenvironmentalaccountsoilandgas/current

116 British Geological Survey, United Kingdom Minerals Yearbook 2002 — 2019 https://www.bgs.ac.uk/downloads/browse.
cfm?sec=128&cat=132

117 National Packaging Waste Database (NWPD), Public reports https://npwd.environment-agency.gov.uk/
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To produce the assessment of minerals and resources the NCC has started by scoping out the components of the
asset which are presented in Figure 9. A data trend assessment followed (where data was available) to see how these
components and subcomponents changed over time and where possible try to infer the status of their condition and
extent. Please refer to Annex 7 for the Committee’s detailed analysis, datasets used and methodology.

Based on this review, the NCC has scoped a list of 71 minerals and resources and waste streams. The NCC has
selected these substances based on the committee expertise and available data. These substances are also the
ones seen to have the greatest impact on the economy and/or pose the greatest risks to the environment and

human health.

The identified minerals and resources have been grouped under headings with waste as an additional topic:

1. Non-renewable energy;

2. Minerals;

3. Resources and waste.

This allows for an overarching assessment to be made. However, it should be noted that this list of substances
does not cover all those that are required to assess the whole of the environment. Further iterations to list will be
required and to keep this list up to date it will require periodical reviews to account for new components.

Figure 9: Minerals and resources components for assessment

Components
of the asset

Grouped
elements

Waste is a pressure
not an asset.
Denoted with the
dotted line:

Source: NCC 2020

1.1 - Energy
minerals

Minerals and resources

minerals

1.1.1-0il
1.1.2 — Natural gas
1.1.3 - Coal

1.2.1 — Anhydrite

1.2.2 - Ball clay

1.2.3 - Barytes

1.2.4 - Kaolin (or China clay)

1.2.5 - Clay

1.2.6 - Crushed rock

1.2.7 - Feldspar

1.2.8 - Fireclay

1.2.9 - Fluorspar (Fluorite)

1.2.10 - Fuller’s earth

1.2.11 - Gypsum

1.2.12 - Igneous rock

1.2.13 - Limestone, dolomite and chalk
1.2.14 - Peat

1.2.15 - Sand and gravel from land
1.2.16 - Sand and gravel from marine
1.2.17 - Salt

1.2.18 - Sandstone

1.2.19 - Silica sand

1.2.20 - Slate

1.2 - Construction
and industrial

1.3 - Metals and
other minerals

1.3.1 — Aluminium

1.3.2 - Arsenopyrite

1.3.3 - Cadmium

1.3.4 — Chromium

1.3.5 - Cobalt

1.3.6 — Coltan

1.3.7 - Copper

1.3.8 - Gold

1.3.9 - Iron (pig iron and steel)

1.3.10 - Lead

1.3.11 - Lithium

1.3.12 - Manganese

1.3.13 - Nickel

1.3.14 - Phosphate

1.3.15 - Platinum & Platinum
Group Elements

1.3.16 — Potassium compounds

(including Potash and

..................... -

2 - Resources
and waste

2.1 — Waste treated
and generated

2.1.1 —Total waste arising

2.1.2 - Household waste arising

2.1.3 - Household recycling

2.1.4 - Construction and demolition arising
2.1.5 - Construction and demolition recovery
2.1.6 — Commercial and industrial waste arising
2.1.7 - Total waste treated

2.1.8 — Waste collected by local authorities
2.1.9 — Waste recycled by local authorities
2.1.10 — Packaging arising and recycling

2.1.11 - Total waste to landfill

2.1.12 — Municipal waste going to landfill
2.1.13 - Biodegradable municipal waste (BMW)
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Summary of the analysis

The overall assessment of the minerals and resources annex — based on the datasets available — is ‘Amber’: mixed —
this is based on waste targets not being met, such as household recycling and recovery of end of life vehicles (ELVs),
the continued extraction of minerals (for construction and industrial use) and the recent increase in the consumption
of oil and decline in reserves. On the other hand, some progress has been made such as increases in the collection of
portable batteries, reduction in gas consumption and reduced production of some minerals (e.g.: iron).

This assessment is based on three groups: non-renewable energy, minerals and resources, and waste.

The NCC's findings are presented in Table 11 where a RAG rating for each of the three groups is provided. The RAG
rating issued is partly subjective as it is based on a bottom-up assessment of each of the measurements underpinning
these groups. In the sections that follow in this annex, a more in-depth assessment of the historical trend and
compliance with targets/commitments is presented. The key findings from the NCC’s assessment are as follows:

e Waste targets are not being met, such as household recycling and recovery of end of life vehicles (ELVs).

e Household waste recycling rates have plateaued since 2013 at around 44%.

e Construction waste recovery rates have plateaued since 2013.

e There were 715,000 fly tipping incidents in England in 2012/13 and this increased to 1.07 million incidents in

2018/19.

¢ |n the UK alone, an estimated 10 million tonnes of food and drink worth around £20 billion are wasted post-farm

gate every year.

e Waste related criminal activity costs the economy hundreds of millions of pounds each year. Rogue operators
undermine legitimate businesses. There were 556 active illegal sites in 2013/14 and the number increased to 685

in 2018/19.

The assessment uses a ‘RAG’ rating approach to indicate the status of the atmosphere asset and associated
components. Please see table 11 and associated descriptive text for further information

Table 11: Indicative assessment of the minerals and resources asset

Components of

Data availability

Overall assessment

the asset
1. Non- There is data on reserves and resources of oil | Based on this limited data, gas and oil proven
renewable and gas — data is available from 1973. (1P) and probable (2P) reserves continue
energy to steadily decline. Coal reserves have
There is limited data on the resources of coal, | increased, but trend data starts in 2016 which
with data only being available from 2016. limits what can be inferred.
2. Minerals There is almost no data on reserves and Given the limited evidence available on

resources of minerals for either England or the
UK. There is some limited data on offshore
reserves of natural aggregates and some
historical data on land natural aggregates.

Data is available for the production for some
years for several minerals however, this data
is often based on estimates.

reserves and resources of minerals,

the assessment is based mostly on the
production of these which limits what can
be inferred. Some of the minerals saw a
reduction in their production levels such

as iron and clay. While, for other minerals,
there has been an increase such as natural
aggregates, gypsum, and silica sand.

3. Resources
and waste

There is a significant amount of data on
resources and waste ranging from data

on waste arising from portable batteries to
recycling and recovery rates for construction
and demoalition.

The overall assessment for waste is mixed, this
is based on several waste types having higher
levels of waste and not meeting recycling

and recovery targets, such as waste from
household and end-of-life vehicles. Also, a
significant amount of waste is exported from
the UK to third party countries which leaves
considerable uncertainty about whether these
actually get recycled.
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The overall assessment based on the three groups set out above is underpinned by an analysis of datasets on
reserves, production, consumption, and changes in quantity/rates. A full summary assessment of the condition,
extent and pressures of these measurements, grouped by the three overall groups, is presented in Annex 7. The
assessment follows the same approach of the overall assessment. The Committee’s ‘Amber’ assessment indicates
that there is considerable scope to achieve better progress towards improving the condition and extent of the
minerals and resources asset (e.g.: this asset links to the following 25 YEP goals: “using resources from nature
more sustainably and efficiently”, and “minimising waste”). The Committee’s recommendations are set out below.

Recommendations

1. The NCC advises that statutory deadlines should be set for phasing out the use of natural resources which lead
to long term negative effects on other natural capital assets and result in irreversible damage (e.g. the extraction
and use of non-renewable energy sources on the condition of atmosphere, freshwater, biodiversity and marine).

2. The government should ensure a detailed understanding of the use of minerals and resources, their associated
economic benefits, potential substitutes and the environmental effects on the UK from the extraction of overseas
resources if it is to set meaningful targets in relation to minerals and resources.

3. There is a negative effect on the environment of sending waste to landfill and a loss of valuable resources: the
NCC advises that there needs to be an end to unnecessary landfilling in line with the waste hierarchy (e.g.:
prevent, reduce, reuse, recycle, etc). England should follow the lead of Wales and Germany in terms of setting
targets for achieving higher recycling rates.

4. The waste targets established under the European Waste Directive provide a clear comparative framework for
the UK Government’s performance in reducing and reusing waste. Further binding targets on the reduction of
resources that produce waste (e.g. plastics for packaging) will be necessary to ensure that other assets (e.g.
marine, freshwater) are not irreversibly harmed.

5. The NCC recommends that the government should assess the feasibility of setting a target that goes beyond the
current target on the household recycling rate (in line with the Circular Economy Package).

6. Government should seek to address important data gaps — such as commercial and industrial waste and

improve data availability/access (also quality) — for example by improving transparency and consolidating data in
one place.
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Atmosphere

Background

The atmosphere - the layer of gases surrounding the Earth including oxygen, carbon dioxide (CO,), and nitrogen - is
used by all living organisms and contains the processes which give rise to climate and weather. Very small changes
to the physical state of the atmosphere can have extensive impacts on life on earth. For instance, a relatively small
increase in atmospheric temperature can have profound effects on sea level and climate.

In order to understand where changes in air quality and atmospheric processes will affect human health or the
environment, it is important to first understand where pollution is most concentrated, how it occurs, and what
elements are involved. To do so, robust and comprehensive data is required to enable an assessment of the status
of athmosphere asset. To produce the atmosphere assessment the Natural Capital Committee (NCC) has looked at
arange' of datasets, these are presented in Diagram 1 below.

Diagram 1: Datasets used to produce the assessment on the status of the atmosphere asset

Datasets used in atmosphere asset analysis, timescale covered and their status (open or non-open source)

mmmmmm  Dataset open source Dataset non- open source

A The National Atmospheric Emissions Inventory (NAEI)
https://naei.beis.gov.uk/data/
1

The UK Greenhouse Gas Emissions Inventory (GHGEI)
https://www.gov.uk/government/collections/final-uk-greenhouse-gas-emissions-national-statistics
]

Defra statistics — ENV 2 Air quality statistics
https://www.gov.uk/government/statistical-data-sets/env02-air-quality-statistics
1

Ricardo reports for the Department of Business Energy and Industrial strategy
- -
Defra air quality expert group
https://uk-air.defra.gov.uk/assets/documents/reports/cat09/2006240803_Non_Methane_Volatile_Organic_Compounds_in_the_UK.pdf

Datasets used in analysis

European Environment Agency — Ozone-depleting substances (ODS)
https://www.eea.europa.eu/data-and-maps/indicators/production-and-consumption-of-ozone-3/assessment
]

1986 1990 2002 2009 2011 2017 2018

Timescale covered in dataset (not to scale)

Source: NCC 2020

1 Given the limited resources available to the NCC the list of datasets is not comprehensive and further work is required to scope additional
datasets to complement this assessment.
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Atmosphere asset

The NCC has undertaken a desk-based literature review to scope out measurements (datasets) to assess the
condition and extent of the atmosphere asset. Based on this review, the NCC has scoped a list of 66 potential
substances. There is limited data on the concentrations of these substances, and most of the data available are
based on emissions which are used as a proxy in the development of this assessment. In order to produce the
atmosphere assessment, the NCC has used datasets and evidence from:

e The UK Pollutant Release and Transfer Register (PRTR)?;

e The National Atmospheric Emissions Inventory (NAEI);

¢ The UK Greenhouse Gas Emissions Inventory (GHGEI)*;

e The Stockholm Convention on Persistent Organic Pollutants®;
e The Montreal Protocolf; and

e The Scottish Pollutant Release Inventory’; and

e Defra, ENVO2 — Air quality statistics (2019)®

The substances that have been included in this list are the ones seen to have the greatest impact and pose the
greatest risks to the environment and human health. For example, it has been estimated that the effects of long-
term exposure to particulate matter air pollution in the UK have an effect equivalent to 29,000 deaths a year.® In
addition to the deaths estimate, in England, the total costs to the NHS and social care have been estimated for
PM, cand NO,. In 2017, the cost has been estimated at around £42.9 million, and for the period 2017-2025, the
cost was estimated to be around £1.6 billion.°

These 66 substances have been grouped under nine headings following the same approach of PRTR and NAEI:
see Figure 1 for detailed grouping of substances - this allows for an overarching assessment to be made. However,
it should be noted that this list of substances does not cover all those that are required to assess the whole of

the environment. In addition, emissions are only terrestrial and those from marine infrastructure or vessels are not
included. Further iterations of the list will be required where a periodical review to account for new substances will
be needed to keep the list up to date. To take action to address the impacts of air pollution, reliable, consistent, and
routinely produced data is required.

2 Defra, UK Pollutant Release and Transfer Register (PRTR) data sets: pollutant releases (2019) https://www.gov.uk/guidance/uk-pollutant-
release-and-transfer-register-prtr-data-sets

3 NAEIl, UK emissions data selector (2019) https://naei.beis.gov.uk/data/

4 BEIS, Final UK greenhouse gas emissions national statistics (2020) https://www.gov.uk/government/collections/final-uk-greenhouse-gas-
emissions-national-statistics

5 Defra, National Implementation Plan for the Stockholm Convention on Persistent Organic Pollutants: United Kingdom of Great Britain
and Northern Ireland (2017) https://consult.defra.gov.uk/eu-environment/uk-nip-for-stockholm-convention-on-pops-2017/supporting_
documents/UK%20National%20Implemention %20Plan%20for%20the %20Stockholm %20Convention%200n%20P0OPs %202017.pdf

UN Environment Programme, Treaties https://ozone.unep.org/treaties/montreal-protocol
SEPA, Scottish Pollutant Release Inventory: Pollutant Fact Sheets https://www2.sepa.org.uk/SPRIPA/Pages/SubstanceSearch.aspx
https://www.gov.uk/government/statistical-data-sets/env02-air-quality-statistics
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Public Health England (PHE), COMEAP: mortality effects of long term exposure to particulate air pollution in the UK (2010)
https://www.gov.uk/government/publications/comeap-mortality-effects-of-long-term-exposure-to-particulate-air-pollution-in-the-uk

10 Public Health England, Estimation of costs to the NHS and social care due to the health impacts of air pollution (2018) https://www.gov.
uk/government/publications/air-pollution-a-tool-to-estimate-healthcare-costs
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https://www.gov.uk/guidance/uk-pollutant-release-and-transfer-register-prtr-data-sets
https://naei.beis.gov.uk/data/
https://www.gov.uk/government/collections/final-uk-greenhouse-gas-emissions-national-statistics
https://www.gov.uk/government/collections/final-uk-greenhouse-gas-emissions-national-statistics
https://consult.defra.gov.uk/eu-environment/uk-nip-for-stockholm-convention-on-pops-2017/supporting_documents/UK%20National%20Implemention%20Plan%20for%20the%20Stockholm%20Convention%20on%20POPs%202017.pdf
https://consult.defra.gov.uk/eu-environment/uk-nip-for-stockholm-convention-on-pops-2017/supporting_documents/UK%20National%20Implemention%20Plan%20for%20the%20Stockholm%20Convention%20on%20POPs%202017.pdf
https://ozone.unep.org/treaties/montreal-protocol
https://www2.sepa.org.uk/SPRIPA/Pages/SubstanceSearch.aspx
https://www.gov.uk/government/publications/air-pollution-a-tool-to-estimate-healthcare-costs
https://www.gov.uk/government/publications/air-pollution-a-tool-to-estimate-healthcare-costs

Currently, there is a limited availability of datasets measuring the concentration, emissions and trends of these 66
substances in the atmosphere. For example, out of the 66 substances scoped, 12 of these had no data, 52 had
data only on emissions, and 17 had partial data on concentrations. Even where concentration data is available, it
is either somewhat dated or only provides a partial assessment of the atmosphere, being limited to rural or urban
areas for example. Another limitation of the datasets used is that not all have data for England - given this limitation
the assessment that follows uses data for both England and the UK. To keep the assessment consistent and
comparable, most of the data used is based on the UK level. This also aligns with the majority of the targets and
limits which are mostly set at the UK level.

Figure 1: Atmosphere components for assessment

Components
of the asset

Atmosphere

Atmospheric

processes

7 — Heavy
metals

8 — Persistent
organic
pollutants

6 — Non-methane
volatile organic
compounds

Grouped
elements

2 - Polycyclic
aromatic
hydrocarbons

5 - 0zone
depleting
substances

1 - Particulate
matter

3 - Greenhouse
gases

5.1 — Carbon tetrachloride
(CCl4)

5.2 — Chlorofluorocarbons
(CFCs)

5.3 — Halons

5.4 — Hydrochlorflourocarbons

Measurements
of condition
and extent

3.1 - Carbon dioxide (CO,)

3.2 — Hydrofluorocarbons
(HFCs)

3.3 — Methane (CH))
3.4 - Perflourocarbon (PFCs)
3.5 — Sulphur hexaflouride

4.1 — Hydrogen chloride
(G[H)}

4.2 - Hydrogen fluoride
(HF)

4.3 — Nitric oxide (NO)
4.4 — Nitrogen dioxide

9.1 — Ammonia (NH,)
9.2 - Carbon
monoxide (CO)

9.3 - Chlorine and
inorganic compounds
(CI)

9.4 - Fluorine and
inorganic compounds
(HF)

9.5 - Hydrogen
cyanide (HCN)

9.6 — Ozone (0,)

Source: NCC 2020

(SF,)

3.6 — Nitrogen trifluoride

(NF)

3.7 - Nitrous oxide (N,0)

7.1 — Arsenic
7.2 - Beryllium
7.3 - Cadmium
7.4 - Cobalt

7.5 — Chromium
7.6 — Copper
7.7 =Iron

7.8 - Lead

7.9 — Manganese
7.10 — Mercury
7.11 — Nickel
7.12 - Platinum
7.13 - Selenium
7.14 -Tin

7.15 - Vanadium
7.16 — Zinc

(HCFCs)

5.5 — Methyl bromide (CH,Br)
5.6 — Methyl chloroform
(C,H,Cl)

6.1 — 1,3 Butadiene
6.2 — Benzene (C, H)
6.3 — Non-methane
volatile organic
compounds
(NMVOCs)

2.1 - Acenaphthene

2.2 - Acenaphthylene

2.3 — Anthracene (C,, H,))

2.4 - Benzo(a)anthracene
2.5 — Benzo[a]pyrene

(B[a]P)

2.6 — Benzo(b)fluoranthene
2.7 - Benzo(g,h,i)perylene
2.8 — Benzo[k]flouoranthene
2.9 - Chrysene

2.10 - Dibenz[ah]anthracene
2.11 - Fluoranthene

2.12 - Fluorene

2.13 - Indeno[123-cd]pyrene
2.14 — Naphthalene

2.15 — Phenanthrene

2.16 — Pyrene

(NO,)
4.5 — Sulphur dioxide
(S0,)

8.1 — Dieldrin

8.2 - Dioxins and furans
(polychlorinated-p-dioxins
(PCDDs), polychlorinated
dibenzofurans (PCDFs))

8.3 - Endrin

8.4 — Lindane - Hexachloro-
cyclohexane (HCH)

8.5 — Polychlorinated
biphenyls (PCBs)
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Concentration and emissions data collection and modelling

In addition to the trend data, to make this assessment as comprehensive as possible, the NCC has also
provided a spatial overview of concentrations and emissions in England, where evidence is available. These
maps present estimates of emissions and concentrations compiled at 1x1 km resolution' and are based on
2011 and the most recent emissions inventory data (e.g.: 2017). The maps assist in presenting the data at a
local level and show where concentrations and emissions are at their highest. It is important to highlight that the
maps are not directly comparable.

How concentrations estimates and maps are developed

The Air Quality Framework Directive and the four Daughter Directives' require the UK to undertake air quality
assessments and report their findings. These assessments are based on monitoring sites and can also include
other means to estimate concentrations (such as modelling). In the UK, through the Air Quality Standards
Regulation'®, the concentrations of key pollutants are also measured by the Environment Agency through
approximately 300 monitoring sites'*. The following are the key monitoring networks:

e Automatic Urban and Rural Network (AURN), which has approximately 170 monitoring sites. The network
captures continuous ambient concentrations on a nearly-hourly basis.®

e Heavy Metals Network (HMN), which has approximately 24 monitoring sites'®
e Polycyclic Aromatic Hydrocarbons Network, which has approximately 30 monitoring sites'”

e Automatic Hydrocarbon Network, which has approximately four sites'®

Ricardo used the data from the monitoring network above and data from sites outside the network, such as Local
Authority and Heathrow Airwatch sites, to build and calibrate the models used to produce these maps. Using the
data from these additional sites provided an independent assessment of the validity of the mapped estimates in
relation to the Air Quality Directive data quality objectives.™

For further details on the methodological approach on how the concentration maps were produced can be found in
the Technical report on UK supplementary assessment under The Air Quality Directive (2008/50/EC), The Air Quality
Framework Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2017.%°

How the emissions inventory and maps are developed

The data underpinning the emissions maps that are found in section 1- 9 of this annex is based on the National
Atmospheric Emissions Inventory (NAEI) and are compiled through a geographic information system (GIS).

The inventory gets updated on a yearly basis (two years in arrears). Each year the full inventory time-series is
recalculated to take into account improved data and advances in compilation methods. The historical maps (e.g.:
2011 maps), however, do not get updated (historical maps have not been recalculated) which means that the maps
are not directly comparable. The historical maps used in this assessment provide an indication of the changes that
have occurred since 2011. The inventory uses data from several individual sectors in the UK. For example, fuel
consumption data comes from the Digest of UK Energy Statistics (DUKES)?'.

11 Mapped outputs for ammonia (NH,), methane (CH,) and nitrous oxide (N,O) are produced under the same framework, but some sources
are limited to 5x5 km resolution due to non-disclosure constraints.

12 Air Quality Framework Directive (1996/62/EC) and the four Daughter Directives 1999/30/EC, 2000/69/EC, 2002/3/EC and 2004/107/EC.
13 Legislation.gov.uk, The Air Quality Standards Regulations 20710 (2010) http://www.legislation.gov.uk/uksi/2010/1001/contents/made

14 Defra UK Air, Monitoring network https://uk-air.defra.gov.uk/networks/

15 Defra, Background to concentrations of air pollutants (2020) https://www.gov.uk/government/publications/air-quality-statistics/background
16 Defra UK Air, Heavy Metals Network https://uk-air.defra.gov.uk/networks/network-info?view=metals

17 Defra UK Air, Polycyclic Aromatic Hydrocarbons (PAH) https://uk-air.defra.gov.uk/networks/network-info?view=pah

18 Defra UK Air, Automatic Hydrocarbon Network https://uk-air.defra.gov.uk/networks/network-info?view=hc

19 UK Air, Technical report on UK supplementary assessment under The Air Quality Directive (2008/50/EC), The Air Quality Framework
Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2017 (2019) https://uk-air.defra.gov.uk/assets/documents/reports/
cat09/1903201606_AQ0650_2017_MAAQ_technical_report.pdf

20 UK Air, Technical report on UK supplementary assessment under The Air Quality Directive (2008/50/EC), The Air Quality Framework
Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2017 (2019) https://uk-air.defra.gov.uk/assets/documents/reports/
€at09/1903201606_AQ0650_2017_MAAQ_technical_report.pdf

21 BEIS, Digest of UK Energy Statistics (DUKES) https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes

—
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https://uk-air.defra.gov.uk/networks/network-info?view=hc
https://uk-air.defra.gov.uk/assets/documents/reports/cat09/1903201606_AQ0650_2017_MAAQ_technical_report.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/cat09/1903201606_AQ0650_2017_MAAQ_technical_report.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/cat09/1903201606_AQ0650_2017_MAAQ_technical_report.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/cat09/1903201606_AQ0650_2017_MAAQ_technical_report.pdf
https://www.gov.uk/government/collections/digest-of-uk-energy-statistics-dukes

To produce the maps, a spatial characterisation of emission distributions across the UK was built up from several
component distributions for each NAEI emission sector. For large industrial ‘point’ sources, emissions were
compiled from detailed official sources prepared by the Environment Agency (EA), the Scottish Environment
Protection Agency (SEPA), Natural Resources Wales (NRW) and the Department of Agriculture, Environment and
Rural Affairs Northern Ireland (DAERA), and Local Authorities. These enabled both the geographic location and the
magnitude of the emissions to be characterised. For other smaller and more widely distributed sources, known
as ‘area’ sources, less detailed information on the location and magnitude of emissions was available. Figure 2
presents the type of data underpinning each map, these vary in quality. In general point source data is of better
quality than the area-based data.?? As shown below, there is a significant reliance on area-based data in the
production of the maps, these should be treated with caution and have been presented to provide a sense of the
emissions and concentration levels in the UK.

Figure 2: Contribution of data sources to mapped emissions totals (2017) — based on Ricardo estimates

Source: NAEI - UK emissions Mapping Methodology (2019)

In the sections that follow, further details are provided on how each map has been derived. The methodological
approach Ricardo adopted to develop the inventory and emissions maps is provided in the UK Emission Mapping
Methodology?.

22 NAEI, UK emissions Mapping Methodology (2019), https://uk-air.defra.gov.uk/assets/documents/reports/cat09/1910040848_Mapping_
Methodology_for_NAEI_2017_v1.pdf

23 NAEI, UK emissions Mapping Methodology (2019), https://uk-air.defra.gov.uk/assets/documents/reports/cat09/1910040848_Mapping_
Methodology_for_NAEI_2017_v1.pdf
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Summary of overall (partial) atmosphere assessment

The NCC has produced a partial assessment on emissions and concentrations of atmospheric pollution, focusing
on emissions data, given the limited data available on concentration.

The assessment uses a ‘RAG’ rating approach to indicate the status of the atmosphere asset and associated
components. The RAG rating is based on a trend assessment (historical) and the progress made towards
compliance with existing targets and/or other commitments. See Table 1 for the RAG scale — note that the ‘grey’
rating is added to highlight instances where an assessment was not possible, due to factors including limited data
availability. The ‘amber’ rating (‘no change’ / ‘mixed’) reflects instances where there is a change in the trend of a
small magnitude (equal to or less than 1%), or where the evidence is inconclusive.

Table 1: RAG rating scale for atmosphere assessment

RAG rating Colour

Unable to assess/data not available

Increase in emissions/concentrations

No change/mixed

Decrease in emissions/concentrations

The overall assessment of the atmosphere annex — based on the datasets available — is ‘Amber’: mixed/
deteriorating. This reflects that the current quality of the air we breathe (atmosphere) has improved, given the
overall reduction in pollution at a national level in recent years. However, in some local urban areas pollution is still
resulting in significant health impacts as evidenced by the 29,000 number of deaths bought forward. At present local
data is not collated and reported alongside national data, meaning that the variation in air quality at regional level (or
the number of local authorities in breach of air quality targets) is not known. This assessment is based on the nine
group headings (see points 1-9 below) and is underpinned by the trend assessment made to the 66 measurements.
. Particulate matter (PM);

. Polycyclic aromatic hydrocarbons (PAHS));

. Global warming potential (green house gasses (GHG));

. Acid gases;

. Ozone depleting substances (ODS);

. Non-methane volatile organic compounds (NMVOCs);

. Heavy metals;

. Persistent organic pollutants (POPs);

© 00 N o O M W0 N =

. Other gases.

Based on the datasets available, the NCC findings are presented in Table 2 with a RAG rating for each of the nine
groups is provided. The RAG rating issued is partly subjective as it is based on a bottom-up assessment of each of
the 66 measurements. In the sections that follow in this annex, a more in-depth assessment of the historical trend
and compliance with targets/commitments is presented. The key findings from the NCC assessments are:

e Two of the groups (polycyclic aromatic hydrocarbons (PAHSs) and heavy metals) have been classified as red, three
are amber (particulate matter, non-methane volatile organic compounds (NMVOC's) and ‘other gases’), and three
are green (greenhouse gases, acid gases and persistent organic pollutants (POPs)).

e The current status on the quality of the air we breathe (atmosphere) indicates an overall reduction in pollution
levels in recent years but that in some urban areas levels are still resulting in significant health impacts.

e Poor air quality impacts human health; it has been estimated that the effects of long-term exposure to particulate
air pollution alone in the UK causes up to 29,000 deaths brought forward per year.

e Emissions of greenhouse gases have declined between 1990 and 2017 from 794 to 451 MtCO2e.
e Emissions of assessed POPs have declined between 1990 and 2017 between 87% and 97 %.
e Emissions of assessed acid gases have declined between 1990 and 2017, by 72% and 98% respectively.

e Airborne ammonia levels are not on track to meet the target reduction of 8% of 2005 levels. Agriculture currently
accounts for 88% of the ammonia emissions to air.
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Table 2: Indicative (partial) assessment of the atmosphere

Measurements
used to assess the
atmosphere asset

Data availability

Overall assessment

1. Particulate matter
(PM)

Partial data on concentrations
of PM, 5 and PM,, up to

2018. The data used for the
assessment is based on Defra
ENV 2 dataset.

Emissions data for PM, 5
and PM,,is available up to
2017. The data used for the
assessment is based on the
NAEI dataset.

2. Polycyclic
aromatic
hydrocarbons
(PAHSs)

Data on PAHs emissions is
available for 16 substances.
The data used for the
assessment is based on the
NAEI dataset.

3. Global warming
potential

Emissions data is available for
the seven greenhouse gas up
to 2018. The data used for
the assessment is based on
the Department of Business,
Energy, and Industrial Strategy
(BEIS) greenhouse gas
inventory dataset.

4. Acid gases

There is no data on the
concentration of acid gases.

Emissions data were available
for four of the five substances
up to 2017. The data used for
the assessment is based on the
NAEI data.

5. Ozone depleting
substances (ODS)

Data was not available for
ozone-depleting substances
at the UK level. Data is only
available for the consumption
and production of ODS at the
EU level.

Based on the limited data available on the
concentrations of PM, ; and PM,,, the data shows

that these have reduced for roadside and urban
backgrounds when compared to 2011 levels. However,
the trend since 2015 shows that concentrations have
either remained flat or slightly increased.

e Data on emissions of PM, ; have declined by just
under 0.5% when compared to the 2011 level,
while PM,, has increased 1.8% over the same
period. Given these mixed results the RAG rating
here is amber.

See further details under the PM section below.

Unable to produce an assessment as data is not
available for England or the UK level. Data from the
UN environment programme shows consumption and
production data only at an EU level. The EU level data
shows that consumption has reduced since 2013.%4

24 Calculated for each calendar year, it is mainly defined as ‘production plus imports minus exports’ (quantities destroyed or used in certain
applications like feedstock are subtracted where relevant). As such, its formula can yield a negative number when substances are
produced and imported in quantities that do not compensate for the amounts exported or destroyed. This usually happens when exports
or destruction take place for ODS that were previously on the market in the EEA-28 (stocks). https://www.eea.europa.eu/data-and-maps/
indicators/production-and-consumption-of-ozone-3/assessment
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6. Non-methane
volatile organic
compounds
(VOCs)

There is no comprehensive
data on the concentration of
NMVOCs across England.
There are limited modelled
estimates which are based
on a limited number of active
monitoring sites (four).

Emissions data on NMVOCs are
presented for two compounds
(1, 3 butadiene and benzene)
and as an aggregated dataset.
The most recent data is from
2017 and is based on the NAEI
dataset.

Based on the limited data available on emissions, there
has been a decline in emissions of benzene and 1,3
butadiene. However, the RAG rating here is amber due
to the fact that the emissions trend has been flat since
around 2014,

e Since 2014 emissions of NMVOCs have been flat
around 800 kilotons.

For further details see the NMVOC section below.

7. Heavy metals

There is limited data available
on concentrations of heavy
metals, with the most recent
data being from 2015. This data
is based on a small sample
averaged across the UK.

Data on emissions is available
for 13 of the 21 heavy metals,
and the data is used is from the
NAEI.

8. Persistent organic
pollutants (POPs)

There is no data on the
concentration of POPs.

Of the 5 substances, scoped
emissions data is available for
three.

9. Other gases

Only limited data on
concentration is available in
terms of percentage land area
for ammonia.

Emissions data is only
available for two of the seven
substances.

Based on the limited emissions data available, emissions
and concentrations have increased for NH,, while CO
emissions have declined since 2011. Given the mixed
results, the RAG rating here is amber.

e Emissions of ammonia have been flat/increasing
since 2008.

For further details see the other gases section below.

Source: NCC 2020
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Summary RAG rating for individual measurements

The overall assessment, based on the nine groups set out above, is underpinned by an analysis of 66 sub-
components (as displayed in Figure 1). A full summary assessment of the condition, extent and pressures of
these 66 sub-components, grouped by the nine overall components are presented in Table 3. The assessment
follows the same approach of the overall assessment, i.e. analysing the trend (historical data) and the progress
made towards compliance with existing targets and/or commitments. The assessment is split into four
categories, with a RAG rating assigned for each, as follows:

1. Compliance against target/commitment is the comparison of the target or commitment baseline against
the most recent data. For example, assessing the reduction of ammonia from 2005 levels (target baseline)
against the 2020 target of 8% reduction;

2. The long-term trend assessment is based on the earliest available data point against the most recent data/
evidence. For example, comparing the change between 1970 and 2018;

3. The NCC baseline trend assessment uses 2011 as the starting point for the assessment (‘NCC baseline’),
as this was when the government first committed: “to be the first generation to leave the natural environment
of England in a better state than it inherited. To achieve so much means taking action across sectors rather
than treating environmental concerns in isolation. It requires us all to put the value of nature at the heart of our
decision making — in Government, local communities and businesses.”?® Here 2011 baseline, where data is
available, is compared against the most recent data/evidence. This also relates to the NCC census advice?
and its interim response to the 25 YEP Progress Report for a need to have a common base year to assess
progress against;

4. The short-term, trend assessment compares the change to the most recent data/evidence (year on
year change). For example, comparing the change between 2017 and 2018. Looking at short-term trend
data is important, as it makes recent progress more transparent, where it can be masked when observing
historic trends.

The overall assessment RAG rating is based on each measurement’s RAG rating presented in Table 3 below.
There is variation in terms of emission and concentration levels between each of the nine groups and between
the period assessed (e.g.: long term vs short term). In most groups there has been a decline in the long-term
trend assessment, however when looking at the short trend data there is a change in direction with several
measurements showing an increase in emissions and/or concentrations levels (e.g.: PM, 5, sulphur dioxide (SO,),
ozone (Oy) and 10 heavy metals). The points below summarise the key findings:

e Emissions of carbon dioxide (CO,) which is the greenhouse gas with the highest emissions levels, has continued
declining since its 1991 peak of 603 MtCO.e to just under 366 MtCO.e.
e Concentrations of PM, ; and PM,, have started increasing based on the most recent data.

e Data at the England (or UK) level is not available/was not found for ozone-depleting substances.

25 Defra, The natural choice: securing the value of nature — Full Text (2011) https://www.gov.uk/government/publications/the-natural-choice-
securing-the-value-of-nature

26 NCC, Natural Capital Committee’s advice on an environmental baseline census of natural capital stocks: an essential foundation for
the government’s 25 Year Environment Plan (2019) https://www.gov.uk/government/publications/natural-capital-committee-advice-on-
developing-an-environmental-baseline-census
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The key RAG ratings for the individual measurements are presented below and in Table 3 below.

Table 3 Atmosphere asset measurements RAG ratings

Component and subcomponents
of the asset

Assessment

Compliance
with target or
commitment

Q

c_§g 1.1-PM,,
==

g 1.2 - PM,,

2.1 - Acenaphthene

2.2 - Acenaphthylene

2.3 - Anthracene (C,, H;o)

2.4 - Benzo(a)anthracene

2.5 - Benzola]pyrene (B[a]P)

2.6 - Benzo(b)fluoranthene

2.7 - Benzo(g,h,iperylene

2.8 - BenzolKk]flouoranthene

2.9 - Chrysene

2.10 - Dibenz[a,h]anthracene

2.11 - Fluoranthene

Polycyclic aromatic hydrocarbons

2.12 - Fluorene

2.13 - Indeno[123-cd]pyrene

2.14 - Naphthalene

2.15 - Phenanthrene

2.16 - Pyrene

3.1 - Carbon dioxide (CO,)

3.2 - Hydrofluorocarbons (HFCs)

3.3 - Methane (CH,)

3.4 - Perfluorocarbon (PFCs)

3.5 - Sulphur hexaflouride (SFg)

Greenhouse gases

3.6 - Nitrogen trifluoride (NF5)

3.7 - Nitrous oxide (N,O)

4.1 - Hydrogen chloride (HCI)

4.2 - Hydrogen fluoride (HF)

4.3 - Nitric oxide (NO)

Acid gases

4.4 - Nitrogen dioxide (NO,)

4.5 - Sulphur dioxide (SO,)
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trend
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Ozone depleting

substances

5.1 - Carbon tetrachloride (CCl,)

5.2 - Chlorofluorocarbons (CFCs)

5.3 - Halons

5.4 - Hydrochlorofluorocarbons
(HCFCs)

5.5 -Methyl bromide (CH,Br)

5.6 Methyl chloroform (C,H,Cl,)

Non-methane
volatile organic
compounds

6.1 - 1,3 Butadiene

6.2 - Benzene (Cg Hy)

6.3 - Non-methane volatile organic
compounds (NMVOCs)

Heavy metals

7.1 - Arsenic

7.2 - Beryllium

7.3 - Cadmium

7.4 - Cobalt

7.5 - Chromium

7.6 - Copper

7.7 - lron

7.8 - Lead

7.9 - Manganese

7.10 - Mercury

7.11 - Nickel

7.12 - Platinum

7.13 - Selenium

7.14 - Tin

7.15 - Vanadium

7.16 - Zinc
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8.1 - Dieldrin

8.2 - Dioxins and furans
(polychlorinated-p-dioxins
(PCDDs), polychlorinated
dibenzofurans (PCDFs))

8.3 - Endrin

8.4 - Lindane -
hexachlorocyclohexane (HCH)

Persistent organic pollutants

8.5 - Polychlorinated biphenyls
(PCBs)

9.1 - Ammonia (NH,)

9.2 - Carbon monoxide (CO)

9.3 - Chlorine and inorganic N/A N/A N/A N/A
compounds (Cl)

9.4 - Fluorine and inorganic
compounds (HF)

9.5 - Hydrogen cyanide (HCN) N/A N/A N/A N/A

Individual atmosphere measurements assessment: analysis

Other gases

N/A N/A N/A N/A

The sections that follow present the assessment for each of the 66 measurements underpinning each of the
nine group headings (e.g.: greenhouse gases), starting with particulate matter and ending with other gases. The
assessment of each measurement follows the approach and RAG rating presented in Table 1 above and the
approach scoped in the previous section.

1. Particulate matter

Particulate matter is the term used to describe particles of soot (carbon), metals, or inorganic salts. These are
usually classified based on their size [e.g.: typically less than or equal to 10 microns, PM10, (1 micron = 10)].27
Under the particulate matter substances group, we assessed two substances; PM, s and PM,,. For further details
on UK targets and limits for these gases see Tables 25, 26 and 27 at the end of this report.

The overall assessment of particulate matter

The NCC'’s overall assessment of particulate matter is mixed: overall emissions and concentrations have declined
from historical highs. However, evidence for the recent past (short term trend) suggests that emissions and
concentrations could be flat/increasing. For subgroup, level assessment see Table 4 for further details.

e Poor air quality impacts human health; it has been estimated that the effects of long-term exposure to particulate
air pollution alone in the UK causes up to 29,000 deaths brought forward per year;?
¢ Roadside monitoring sites concentration levels have increased by over 6% for PM, 5 between 2016 and 2017;

e Emissions of PM,, have declined by just under 55% between 1990 and 2017, however these have been flat/
increasing since 2011.

27 SEPA, Particulate matter — total https://www2.sepa.org.uk/SPRIPA/Pages/Substancelnformation.aspx?pid=125

28 Public Health England (PHE), COMEAP: mortality effects of long term exposure to particulate air pollution in the UK (2010)
https://www.gov.uk/government/publications/comeap-mortality-effects-of-long-term-exposure-to-particulate-air-pollution-in-the-uk
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Table 4 NCC assessment of particulate matter and RAG rating

Measurable Short-term trend

commitment

Compliance with
target and or
commitment

Long term trend NCC baseline (2011)

1.1 - PM?28

1.2 - PMy, Emissions have Emissions have
increased between increased between
2011 and 2017 by just | 2016 and 2017 by
under 2%. just under 1%.
However, concentration | Concentration levels
levels have reduced have also increased
between 2011 and for both roadside and

2018 for both roadside | urban background
and urban background, | monitoring sites,

by just under 19% by just under 8%
and just over 26% and just under 4%
respectively. respectively between

2017 and 2018.

Concentrations of particulate matter (PM)

The concentrations data available for particulate matter in the air are limited to measurements from the roadside
and urban background monitoring sites, for PM, ; and PM,,. See Figures 3 and 4 for trend since 2009.

From the data it is apparent that the concentrations of both substances, at both sets of monitoring sites, increased
between 2009-2011, though by a greater proportion at roadside monitoring sites. Since 2011, concentrations have
shown a downward trend. The concentrations of PM, ;and PM,, at roadside monitoring sites in 2018 were 84%
and 92% of their 2009 values respectively. The concentrations of PM, s and PM,, at urban background monitoring
sites in 2018 were 81% and 79% of their 2009 values respectively.
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Figure 3: Concentrations of inorganic air pollutants at roadside monitoring sites in the UK: 2009 - 2018
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Figure 4: Concentrations of inorganic air pollutants at urban background monitoring sites in the UK:
2009 - 2018
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Spatial data (maps): concentrations of particulate matter (modelled)

To display the annual mean concentrations from the background and urban major roads spatially the NCC has
presented maps produced by Ricardo. For PM,,, these will include large and small point sources, road traffic,

and secondary organic and inorganic aerosol.®'%2 Presented in Figure 5, are the annual mean background
concentrations of PM,,for 2011, while Figure 6 presents the most recent evidence from 2017. When comparing
Figures 5 and 6, it can be seen that the concentration of modeled PM,,has declined throughout England. The
highest levels of concentration are found in London, the South East of England, and the East of England. The
scales between Figures 5 and 6 are not directly comparable, therefore these maps should only be used to provide
a spatial sense of emissions.

29 Defra, ENVO2 - Air quality statistics (2019) https://www.gov.uk/government/statistical-data-sets/env02-air-quality-statistics
30 Defra, ENVO2 - Air quality statistics (2019) https://www.gov.uk/government/statistical-data-sets/env02-air-quality-statistics

31 UK Air, Technical report on UK supplementary assessment under the Air Quality Directive (2008/50/EC), the Air Quality Framework
Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2011 (2012) https://uk-air.defra.gov.uk/assets/documents/reports/
cat09/1310021025_AQD_DD4_2011mapsrepvO.pdf

32 UK Alr, Technical report on UK supplementary assessment under The Air Quality Directive (2008/50/EC), The Air Quality Framework
Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2017 (2019) https://uk-air.defra.gov.uk/assets/documents/reports/
cat09/1903201606_AQ0650_2017_MAAQ_technical_report.pdf

=
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Concentrations maps are also available for PM, ; concentrations. In Figure 7 annual mean background
concentration of PM, 5 is presented for 2011, while Figure 8 presents estimates for 2017. As per PM,,,
concentrations of PM, ; have also declined when comparing to 2011 estimates. Figures 7 and 8 are not directly
comparable, therefore these maps should only be used to provide a spatial sense of emissions.

Figure 5: UK, annual mean background PM,, concentrations: 2011 (ug/mé3, gravimetric)
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Source: Ricardo-AEA3

33 Ricardo-AEA, Technical report on UK supplementary assessment under the Air Quality Directive (2008/50/EC), the Air Quality Framework
Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2011 (2012) https://uk-air.defra.gov.uk/assets/documents/reports/
cat09/1310021025_AQD_DD4_2011mapsrepv0.pdf
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Figure 6: UK, annual mean background PM,, concentrations: 2017 (ug/mé&, gravimetric)
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34 Ricardo-AEA, Technical report on UK supplementary assessment under The Air Quality Directive (2008/50/EC), The Air Quality Framework
Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2017 (2019) https://uk-air.defra.gov.uk/assets/documents/reports/
cat09/1903201606_AQ0650_2017_MAAQ_technical_report.pdf
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Figure 7: UK, annual mean background PM, ; concentrations: 2011 (ug/m3, gravimetric)
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Source: Ricardo-AEA®

35 Ricardo-AEA, Technical report on UK supplementary assessment under the Air Quality Directive (2008/50/EC), the Air Quality Framework
Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2011 (2012) https://uk-air.defra.gov.uk/assets/documents/reports/
cat09/1310021025_AQD_DD4_2011mapsrepv0.pdf
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Figure 8: UK, annual mean background PM2.5 concentrations: 2017 (ug/m3, gravimetric)
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36 Ricardo-AEA, Technical report on UK supplementary assessment under The Air Quality Directive (2008/50/EC), The Air Quality Framework
Directive (96/62/EC) and Fourth Daughter Directive (2004/107/EC) for 2017 (2019) https://uk-air.defra.gov.uk/assets/documents/reports/
cat09/1903201606_AQ0650_2017_MAAQ_technical_report.pdf
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Emissions of particulate matter

Our assessment indicates that the emissions of PM,, and PM,  have declined significantly since 1990, and by
similar proportions. The emissions of PM, ;and PM,, have both fallen by 55%. However, the rate of decline has
slowed over the period, particularly since around 2011. See Figure 9 for particulate matter emissions since 1990.

The EU target is for the emissions of PM, 5 to be 30% lower in the years 2020-2029 than their 2005 level: see
Table 25. The emissions of PM, 5in 2017 were only 15% lower than their 2005 level.

Figure 9: Emissions in the UK and Gibraltar of inorganic substances: 1990 - 2017

Emissions of particulate matter: 2011-2017
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Source: NAEI37

Spatial data: particulate matter emissions

Maps presenting the spatial patterns of emissions of particulate matter in the UK are based on modelled NAEI
national total data and compiled through a geographic information system (GIS). This data is based on several
component distributions for each NAEI emission sector. For example, sectors such as transport, point sources,
agriculture, and landfill. Emissions maps are available for PM, 5, and PM,,. Presented in Figure 10 are the emissions
from PM,, in 2011, while Figure 11 presents data for 2017. When comparing both figures it can be seen that
emissions have increased since 2011, with the highest levels of emissions in England being found mainly in urban
areas such as London, Birmingham, and Manchester.®® For a higher resolution map presenting emissions of PM, ¢
see the NAEI interactive maps®.

37 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/

38 NAEI, Download emissions map: Data for PM10 (Particulate Matter < 10um) in 2017 (2019) https://naei.beis.gov.uk/data/map-uk-
das?pollutant_id=24

39 NAEI, UK Emissions Interactive Map (2019) https://naei.beis.gov.uk/emissionsapp/
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Figure 10: UK, PM,, emissions: 2011

Source: Ricardo-AEA%

40 Ricardo-AEA, UK Emission Mapping Methodology 2011: A report of the National Atmospheric Emissions Inventory (2013) https://uk-air.
defra.gov.uk/assets/documents/reports/cat07/1403100909_UK_Emission_Mapping_Methodology_2011-Issue_1.pdf
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Figure 11: UK, PM,, emissions: 2017

Source: NAEI*!

41 NAEI, Download emissions maps: PM,, in 2017 (2019) https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=24&emiss_maps_
submit=naei-20200924 150604
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Sources of emissions:

Based on the National Atmospheric Emissions Inventory (NAEI) it is apparent that the main sources of emissions
from particulate matter come from residential stationary combustion (e.g.: wood as domestic fuel) and other types
of stationary combustion in manufacturing industries and construction. In 2017 emissions from these two sectors
for PM, 5 account for 56% of the total.*? See Table 5 for a list of key sources of emissions.

Table 5: Key sectors and sources of particulate matter pollution

Substance type Key sources of emissions*
Particulate Matter e PM,, e Residential;
e PM,, e Manufacturing industries and construction;

e Transport; and
Mineral products.

2. Polycyclic aromatic hydrocarbons (PAHSs)

Polycyclic aromatic hydrocarbons (PAH) are a group of persistent organic pollutant compounds. They are generally
produced through incomplete combustion or pyrolysis.* PAHs can be released naturally from forest fires and
volcanoes, and anthropogenic sources such as bonfires and fireworks. The PAH group is made of several hundred
individual chemicals, for this assessment, 16 substances were assessed. For further details on targets and limits for
these substances see Tables 25, 26 and 27 at the end of this report.

The overall assessment of polycyclic aromatic hydrocarbons

The NCC’s assessment of the polycyclic aromatic hydrocarbons (PAHS) is deteriorating/mixed, since 1990 there
has been a decline in the emissions of PAHs, however between 2011 and 2017, there has been an increase in
emissions to 15 out of the 16 compounds. There is also a mixed outcome when comparing the estimates from the
data between 2016 and 2017 which shows that most compounds had small changes (less than 1%). For a detailed
assessment see Table 6 below.

42 NAEI, Data (2017) https://naei.beis.gov.uk/data/

43 Based on the emissions from key sectors, this is not an exhaustive list. See NAEI data on emissions under the NFR code list: https://naei.
beis.gov.uk/data/

44 NAEI, Polycyclic Aromatic Hydrocarbons (PAH) https://uk-air.defra.gov.uk/networks/network-info?view=pah
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Table 6 NCC assessment of polycyclic aromatic hydrocarbons and RAG rating (emission data only)

Measurable
commitment

Compliance with
target and or
commitment

NCC baseline
(2011)*

Long-term trend Short-term trend

There was almost no
change in the level of
emissions between
2016 and 2017 —less
than 1%.

2.1 - N/A - unable to
Acenaphthene assess against
the target as
concentration data
not available.
2.2 - N/A - unable to
Acenaphthylene assess against

the target as
concentration data
not available.

There was almost no
change in the level of
emissions between
2016 and 2017 —less
than 1%.

2.3 - Anthracene
(C14 H10)

N/A - unable to
assess against

the target as
concentration data
not available.

There was almost no
change in the level of
emissions between
2016 and 2017 —less
than 1%.

2.4 - Benzo(a)
anthracene

N/A - unable to
assess against

the target as
concentration data
not available.

There was almost no
change in the level of
emissions between
2016 and 2017 —less
than 1%.

2.5 - Benzolq]
pyrene (B[a]P)

N/A - unable to
assess against

the target as
concentration data
not available.

2.6 - Benzo(b)
fluoranthene

N/A - unable to
assess against

the target as
concentration data
not available.

2.7 - Benzo(g,h,))
perylene

N/A - unable to
assess against

the target as
concentration data
not available.

There was almost no
change in the level of
emissions between

2016 and 2017 —less
than 1%.

2.8 - BenzolK] N/A - unable to

fluoranthene assess against
the target as
concentration data
not available.

2.9 - Chrysene N/A - unable to

assess against

the target as
concentration data
not available.

There was almost no
change in the level of
emissions between
2016 and 2017 — less
than 1%.

45 Where possible and data is available the NCC will use 2011 as the baseline point (starting point) to produce their assessment.
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2.10 - Dibenz[a,h]

N/A - unable to

anthracene assess against
the target as
concentration data
not available.

2.11 - N/A - unable to

Fluoranthene assess against

the target as
concentration data
not available.

There was almost no
change in the level of
emissions between
2016 and 2017 —less
than 1%.

2.12 - Fluorene

N/A - unable to
assess against

the target as
concentration data
not available.

There was almost no
change in the level of
emissions between
2016 and 2017 — less
than 1%.

2.13 - Indeno
[123-cd]pyrene

N/A - unable to
assess against

the target as
concentration data
not available.

There was almost no
change in the level of
emissions between
2016 and 2017 —less
than 1%.

There was almost no
change in the level of
emissions between
2016 and 2017 — less
than 1%.

2.14 - N/A - unable to
Naphthalene assess against
the target as
concentration data
not available.
2.15 - N/A - unable to
Phenanthrene assess against
the target as
concentration data
not available.
2.16 - Pyrene N/A - unable to

assess against

the target as
concentration data
not available.

There was almost no
change in the level of
emissions between
2016 and 2017 —less
than 1%.

Concentrations of polycyclic aromatic hydrocarbons (PAHs)

No data is available/was found for the concentration of PAHs in England (or the UK), data is only available on
emissions which are used as a proxy for this assessment.

Emissions of polycyclic aromatic hydrocarbons (PAHS)

Emissions of all sixteen of the PAHs shown decreased until around 1998. From then on, emissions either levelled
off or gradually increased. The gases are shown on the graphs below in groups with similar patterns. The gases
shown in Figure 12 experienced a significant initial decrease in emissions, in some cases decreasing by over 90% in
the first eight years. For the next ten years, until 2008, emissions of these gases decreased more steadily, but have
increased since. In 2017, emissions of 15 of these gases were between 57% and 98% lower than in 1990.
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Figure 12: UK emissions of polycyclic aromatic hydrocarbons (PAHs): 1990 - 2017 (part 1)

UK Emisssions of Polycyclic Aromatic Hydrocarbons
(PAHs): 1990 - 2017 (part 1)
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Emissions of the gases shown in Figure 13 generally experienced a similar initial decrease as the gases shown in
Figure 12, but the subsequent increase was smaller. In 2017, emissions of these gases were between 80% and
93% lower than in 1990.

Figure 13: UK emissions of polycyclic aromatic hydrocarbons (PAHs): 1990 - 2017 (part 2)

UK Emisssions of Polycyclic Aromatic Hydrocarbons
(PAHs): 1990 - 2017 (part 2)
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The emissions of gases shown in Figure 14 experienced the greatest initial decrease, in some cases falling below
10% of their 1990 value in the first four years. The emissions of these gases then levelled off rather than increasing,
finishing the period at the lowest levels compared with 1990 of all the PAHs. Emissions of these gases were
between 94% and 99% lower in 2017 than in 1990.

46 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/
47 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/
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Figure 14: UK emissions of polycyclic aromatic hydrocarbons (PAHs): 1990 - 2017 (part 3)

UK Emisssions of Polycyclic Aromatic Hydrocarbons
(PAHs): 1990 - 2017 (part 3)
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Acenaphthylene, while following the same general pattern of decrease and subsequent increase as the other PAHSs,
has been shown on its own because it was the only gas whose emissions were higher at the end of the period
than at the start - see Figure 15. The initial decrease in the emissions of acenaphthylene was much smaller than
the initial decreases in the emissions of the other PAHSs, though still significant: in 1997 emissions were 27% lower
than in 1990. Whereas the subsequent increases in the emissions of the other PAHs were slight, the emissions of
acenaphthylene increased dramatically after 1997, ending the period at 225% of their 1990 value.

Figure 15: UK emissions of polycyclic aromatic hydrocarbons (PAHs): 1990 - 2017 (part 4)

UK Emisssions of Polycyclic Aromatic
Hydrocarbons (PAHs): 1990 - 2017 (part 4)
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Spatial data: Polycyclic Aromatic Hydrocarbons (PAHS)

PAHs map on emissions is only available for benzo[a]pyrene, and a map has only been found for 2017, hence it has
not been possible to compare against the 2011 level spatially. Figure 16 presents emissions in the UK based on
modelled NAEI national total data and compiled through a geographic information system (GIS). This data is based
on several component distributions for each NAEI emission sector. The data underpinning the benzola]pyrene map
is mainly based on area source data (97 %), which is of inferior quality to source point data. In 2017, the highest
level of emissions was concentrated in urban areas such as London and the South East of England.®® For a higher
resolution map see NAEI interactive emissions maps®'.

48 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/
49 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/

50 NAEI, Download Emission Map Data for Benzo[aJpyrene in 2017 https.//naei.beis.gov.uk/data/map-uk-das?pollutant_id=41&emiss_
maps_submit=naei-20200224155712

51 NAEIl, UK Emissions Interactive Map (2019) https://naei.beis.gov.uk/emissionsapp/
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Figure 16: UK, emissions of benzo[a]pyrene: 2017
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52 NAEI, Download emission maps: Benzo[ajpyrene in 2017 (2019) https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=41&emiss_
maps_submit=naei-20200224155712
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Sources of emissions:

Based on the National Atmospheric Emissions Inventory (NAEI) the main sources of emissions from PAHs are
residential stationary combustion (e.g.: wood as domestic fuel) and other types of stationary combustion in
manufacturing industries and construction. Table 7 presents the key sources of emissions from the NAEI data.5®

Table 7: Key sectors and sources of PAH emissions

Substance type Some of the key sources of emissions®

e Acenaphthene e Residential;

e Acenaphthene e \Wood processing;

e Acenaphthylene e \Waste management;

e Anthracene (C14 H10) e Fugitive emission from solid fuels;

e Benzo(a)anthracene e Mobile combustion in manufacturing industries
* Benzo[apyrene (B[a]P) and construction;

¢ Benzo(b)fluoranthene * Road transport;

* Benzo(g,h,)perylene e Agriculture/forestry/fishing: off-road vehicles

and other machinery;
e National navigation (shipping);
e Public electricity and heat production;
e |ron and steel production;
e Petroleum refining.

e BenzolK]flouoranthene
e Chrysene

¢ Dibenz[a,h]anthracene
e Fluoranthene

e Fluorene

¢ |ndeno[123-cd]pyrene
e Naphthalene

e Phenanthrene

e Pyrene

Polycyclic aromatic hydrocarbons (PAHSs)

3. Greenhouse Gases

Greenhouse gases (GHGs) are gases that warm the planet by absorbing energy and slowing the rate at which
this energy is released into space. To measure the impacts of the different greenhouse gases, the global warming
potential (GWP) was developed to allow for comparison between these.®® The NCC analysis focuses on seven
greenhouse gases under the Kyoto Protocol®®. For further details on targets and limits for these gases see

Tables 25, 26 and 27 at the end of this report.

The overall assessment of greenhouse gases

The NCC'’s overall assessment of the greenhouse gases is improving /mixed, emissions of carbon dioxide,
hydrofluorocarbons, methane, perfluorocarbon and nitrous oxide have declined since 1990 and over the most
recent period. For an assessment of each gas see Table 8 for further details.

e Emissions of greenhouse gases have declined between 1990 and 2017 from 794 to 451 MtCO2e.

¢ Methane (CH,) emissions (the second largest in terms of MtCO,€) has been flat since 2016, at around 51
MtCO.e.

53 NAEI, Data (2017) https://naei.beis.gov.uk/data/

54 Based on the emissions from key sectors, this is not an exhaustive list. See NAEI data on emissions under the NFR code list: https://naei.
beis.gov.uk/data/

55 EPA, Greenhouse Gas Emissions https://www.epa.gov/ghgemissions/understanding-global-warming-potentials
56 NAEI, Overview of greenhouse gases https://naei.beis.gov.uk/overview/ghg-overview
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Table 8 NCC assessment of greenhouse gases and RAG rating

Measurable
commitment

NCC baseline
(2011)

Compliance with
target and or
commitment

Long-term trend

3.1 - Carbon dioxide
(COy)

3.2 -
Hydrofluorocarbons
(HFCs)

3.3 - Methane (CH,)

3.4 - Perfluorocarbon
(PFCs)

3.5 - Sulphur
hexaflouride (SFg)

3.6 - Nitrogen trifluoride
(NF)

3.7 - Nitrous oxide
(N,O)

Based on the
assessment by

the Committee on
Climate Change
(CCC) government
is not on track to
meet the fourth and
fifth carbon budgets
and further actions
are required.

There was almost
no change in the
level of emissions
between 2011
and 2018 — less
than 1%.

Short-term trend

There was almost
no change in the
level of emissions
between 2017
and 2018 — less
than 1%.

There was almost
no change in the
level of emissions
between 2017 and
2018 —less than
1%.
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Emissions of greenhouse gases

Emissions data is available for all relevant greenhouse gases, up to 2018. These seven gases®” are shown here split
onto two graphs, for ease of interpretation.

The emissions of the gases shown in Figure 17 have trended downwards since 1990, though emissions of sulphur
hexafluoride first increased, in 2002 reaching 116% of their 1990 value. Emissions of sulphur hexafluoride, along
with emissions of methane, and nitrous oxide, finished the period around 60% lower than in 1990.

The emissions of perfluorocarbons were 84% lower in 2018 than in 1990, though their starting point was a fraction
of the emissions of other greenhouse gases.

Emissions of carbon dioxide, the gas with the greatest impact on global warming, were 39% lower in 2018 than
in 1990.

These figures do not consider the global warming footprint of goods and services imported into the UK. According
to the Office for National Statistics, the UK’s net imports of carbon dioxide emissions per capita increased from 1.7
tonnes in 1992 to 5.1 tonnes in 2007, offsetting progress made by reducing domestic emissions.%®

Figure 17: UK emissions of greenhouse gases: 1990 - 2018 (part 1)

UK emissions of greenhouse gases: 1990 - 2018 (part 1)
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Emissions in the gases shown in Figure 18 did not trend downwards. The emissions of hydrofluorocarbons (HFCs)
fluctuated around their 1990 value in a volatile manner, with a high in 1997 of 160% of their 1990 value and a low of
80% of their 1990 value, only two years later. HFC emissions in 2018 were 91% of their 1990 value.

Nitrogen trifluoride emissions have fluctuated around their 1990 value even more widely, with a peak in 2000 at
408% of their 1990 value and a low in 2009 of 62% of their 1990 value. Emissions of nitrogen trifluoride in 2018
were 141% of their 1990 value.

57 The seven gases are: Carbon dioxide, Hydrofluorocarbons, Methane, Perfluorocarbon, Sulphur hexafluoride, Nitrogen trifluoride, and
Nitrous Oxide.

58 ONS, The decoupling of economic growth from carbon emissions: UK evidence (2019) https://www.ons.gov.uk/economy/nationalac-
counts/uksectoraccounts/compendium/economicreview/october2019/thedecouplingofeconomicgrowthfromcarbonemissionsukevidence

59 BEIS, Final UK greenhouse gas emissions national statistics (2020) https://www.gov.uk/government/collections/final-uk-greenhouse-gas-
emissions-national-statistics
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Figure 18: UK emissions of greenhouse gases: 1990 - 2018

UK emissions of greenhouse gases: 1990 - 2018 (part 2)
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In the UK, the greenhouse gas with the highest level of emissions is CO,, and it has a global warming potential of
1 (it is used as the reference gas)®'. As per Table 9, the other greenhouse gases have much higher global warming

potential (GWP) than CO.,.

Table 9 Greenhouse gas emissions for the UK and respective global warming potential over a 100-year

time horizon

GHG emissions in MtCO,e GWP values over a 100- 2011 2018
year time horizon®?
Carbon dioxide (CO,) 1 455.7 365.7
Hydrofluorocarbons (HFCs) 4 -12,40083 14.8 13.0
Methane (CH,) 28 61.1 51.5
Perfluorocarbons (PFCs) 6,630 - 11,110 0.4 0.3
Sulphur hexafluoride (SF) 23,500 0.6 0.5
Nitrogen trifluoride (NF5) 16,100 0.0 0.0
Nitrous oxide (N,O) 265 20.5 20.4

Source: Greenhouse Gas Protocol®

60 BEIS, Final UK greenhouse gas emissions national statistics (2020) https://www.gov.uk/government/collections/final-uk-greenhouse-gas-

emissions-national-statistics

61 Global warming potential is a metric used to compare the impacts of different gases. It is measure of how much energy the emissions of 1

ton of gas will absorb over a given period of time -

62 Greenhouse Gas Protocol, Global Warming Potential Values https://www.ghgprotocol.org/sites/default/files/ghgp/Global-Warming-

Potential-Values%20%28Feb%2016%202016%29_1.pdf

63 The time horizon will vary by the type of HFC see GHG protocol for individual time horizons: https://www.ghgprotocol.org/sites/default/

files/ghgp/Global-Warming-Potential-Values%20%28Feb%2016%202016%29_1.pdf

64 Greenhouse Gas Protocol, Global Warming Potential Values https://www.ghgprotocol.org/sites/default/files/ghgp/Global-Warming-

Potential-Values%20%28Feb%2016%202016%29_1.pdf
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Spatial data (maps): Greenhouse gases

Greenhouse gas emissions in the UK are based on modelled NAEI national total data and compiled through a
geographic information system (GIS). This data is based on several component distributions for each NAEI emission
sector, for example, sectors such as transport, point sources, agriculture, and landfill. Emissions maps are available for
carbon dioxide, methane, and nitrous oxide. Presented in Figure 19 are the emissions from CO, in 2011, while Figure 20
presents data for 2017. When comparing both figures it can be seen that emissions have increased in some areas and
fallen in others since 2011.% For a higher resolution map presenting emissions of CO, see the NAEI interactive maps®.

Figure 19: UK, CO, emissions: 2011

Source: Ricardo-AEAS”

65 NAEI, Download emissions map: Data for PM10 (Particulate Matter < 10um) in 2017 (2019) https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=24
66 NAEIl, UK Emissions Interactive Map (2019) https://naei.beis.gov.uk/emissionsapp/

67 Ricardo-AEA, UK Emission Mapping Methodology 2011: A report of the National Atmospheric Emissions Inventory (2013) https://uk-air.
defra.gov.uk/assets/documents/reports/cat07/1403100909_UK_Emission_Mapping_Methodology_2011-Issue_1.pdf
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Figure 20: UK, CO, emissions: 2017
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68 NAEI, Download emission maps: Carbon dioxide as Carbon 2017 (2019)
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Sources of emissions:

Emissions data here are based on BEIS’ greenhouse gas emissions data. See Table 10 for key sources of
emissions. The sector with the largest emissions based on 2018 data is the transport sector, which is one of the
hardest sectors to decarbonise given its reliance on fossil fuels.

Table 10: Key sectors and sources of greenhouse gas pollution

Substance type The key source of emissions®®

e Energy supply;

e Business;

e Transport;

e Public;

e Methane (CH,) ¢ Residential;

e Agriculture;

¢ |ndustrial process;

Land use, land use change and
e Nitrous oxide (N,O) forestry (LULUCF), and
e \Waste management.

e Carbon dioxide (CO,)

Greenhouse gases
[ )

e Hydrofluorocarbons (HFCs)

e Perfluorocarbon (PFCs) ° ?S_igesi;l d
e Residential; an

e |ndustrial process.

e Sulphur hexafluoride (SF)

¢ Nitrogen trifluoride (NF;)

4. Acid gases

Acid gases can be defined as any gaseous compound which, when dissolved in water, will form an acidic solution.
The most common types of acid gases are hydrogen chloride (HCI), hydrogen fluoride (HF), sulphur oxides (SO,
and SO,) and nitrogen oxides (NOx). Additionally, carbon dioxide (CO,) and hydrogen sulphide (H,S) are also acid
gases, the former being assessed under the greenhouse gas section of this report.” There are five compounds
assessed under the acid gases. For further details on targets and limits for these gases see Tables 25, 26 and 27
at the end of this report.

The overall assessment of acid gases

The NCC'’s overall assessment of the acid gases is improving, emissions have been fallen for four of the five
compounds being assessed. See Table 11 for further details and breakdowns for each compound.

e Emissions of sulphur dioxide (SO,) have declined by over 95% in 2017 from 1990 levels.

e Emissions of assessed acid gases have declined between 1990 and 2017, by 72% and 98% respectively.

69 Based on the emissions from all sectors.

70 Environmental technology, What is an acid gas https://www.envirotech-online.com/news/air-monitoring/6/breaking-news/what-is-an-acid-
gas/49302
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Table 11 NCC assessment of acid gases and RAG rating

NCC baseline
(2011)

Measurable Compliance with Short-term trend
commitment target and or

commitment

Long-term trend

4.1 - Hydrogen N/A - unable to assess
chloride (HCI) against the target as
concentration data not
available.

4.2 - Hydrogen N/A - unable to assess
fluoride (HF) against the target as
concentration data not
available.

N/A — Data is not N/A — Data is not N/A — Data is not

4.3 - Nitric oxide | N/A — A target/

(NO) commitment was no available/have been available/have been | available/have
found/exist. found. found. been found.

4.4 - Nitrogen The government seems

dioxide (NO,) to be on track to meet

the emissions target
reduction of 55% from
the 2005 baseline
between 2020-2029. In
2017, the data shows
that emissions have
reduced by just under
50%.

4.5 - Sulphur
dioxide (SO,)

Concentrations of acid gases

There is no data on concentrations of acid gases, the sections that follow are based on data on emissions which
are used as a proxy.
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Emissions of acid gases

Data on emissions of nitric oxide is not available, but the data that is available indicates that emissions of the
other four acid gases have declined significantly since 1990. The emissions of these gases in the UK in 2017 were
between 98% (hydrogen chloride) and 71% (nitrogen dioxide) lower than their 1990 values — See Figure 21. The
rate of decline in emissions slowed for all the gases from about 1997 onwards.

The EU target is for the emissions of nitrogen oxide, including nitrogen dioxide, in the years 2020 - 2029 to be 55%
lower than their 2005 levels: see Table 25. In 2017, emissions were just under 50% lower than their 2005 level.

The EU target for sulphur dioxide is that emissions in the years 2020 - 2029 should be 59% lower than their 2005
levels: see Table 25. Emissions of sulphur dioxide have complied with this target in 2017 reaching a reduction of
just under 78% below their 2005.

Figure 21: UK emissions of acid gases

UK emissions of acid gases: 1990 - 2017
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Spatial data: acid gases

The maps presenting emissions in the UK are produced based on modelled NAEI national total data and compiled
through a geographic information system (GIS). This data is based on several component distributions for each
NAEI emission sector. For example, sectors such as transport, point sources, agriculture, and landfill. Emissions
mayps for acid gases are available for hydrogen chloride, nitrogen oxides, and sulphur dioxide. Presented in Figure
22 are the emissions from SO, in 2011, while Figure 23 presents data for 2017. Emissions of SO, have declined
since 2011, however it’s difficult to see this reduction in the maps below. For higher resolution maps SO, see the
NAEI interactive emissions maps’.

71 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/
72 NAEI, UK Emissions Interactive Map (2019) https://naei.beis.gov.uk/emissionsapp/
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Figure 22: UK, SO, emissions: 2011
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73 Ricardo-AEA, UK Emission Mapping Methodology 2011: A report of the National Atmospheric Emissions Inventory (2013) https://uk-air.
defra.gov.uk/assets/documents/reports/cat07/1403100909_UK_Emission_Mapping_Methodology_2011-Issue_1.pdf
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Figure 23: UK, SO, emissions: 2017
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74 NAEI, Download emission map: Sulphur dioxide (SO,) 2017 (2019) https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=8&emiss_
maps_submit=naei-20200924 152252
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Sources of emissions:

Based on the National Atmospheric Emissions Inventory (NAEI), the main sources of emissions from acid gases can
be found in public electricity and heating production, transport, and residential combustion: see Table 12 for the list.
NQO, is the gas with the highest level of emissions on the list.

Table 12: Key sectors and sources of acid gas pollution

Substance type Some of the key sources of emissions™
e Public electricity and heat production;
e Stationary combustion in manufacturing industries and
construction: other and pulp, paper and print;
* Hydrogen chloride (HCI) e Other mineral products;
@ e Hydrogen fluoride (HF) * Fugitive emission from solid fuels Iron and steel production;
4 * Nitrogen oxide (NOXx) - * Stationary combustion in manufacturing industries and
_g’ expressed as nitric oxide (NO) construction: non-metallic minerals.
I and nitrogen dioxide (NOz) e Road transport;
< |« Sulphur dioxide (SO,) e National navigation (shipping);
e Stationary combustion in manufacturing industries and
construction;
¢ Petroleum refining;
¢ Residential.

5. Ozone depleting substances (ODS)

Ozone-depleting substances (ODS) are chemicals that can deplete the stratospheric ozone layer. These are long-
lived chemicals that contain chlorine and or bromine. ODS fall under the 1987 Montreal Protocol, which sets out a
mandatory phase-out of ODS.”® There are six substances assessed under this section.

The overall assessment of ozone-depleting (ODS) substances

There is no trend data on ODS, so it has not been possible to produce a trend assessment of ODS.

Concentrations of ozone-depleting substances

As most ODS are being phased out, no data is available on the concentrations of ODS for England.

Emissions of ozone-depleting substances

No data is available on the emissions of ozone-depleting substances for England. This could be because most
ODS have been phased out, with the exception of hydrochlorofluorocarbons (HCFCs). There is some limited
evidence from the European Environment Agency (EEA) which uses UN estimates, that consumption in the EEA-28
has fallen from 343,000 ozone-depleting potential (ODP) tonnes in 1986 to negative values up to 2018 (with the
exception of 2003 and 2012).

The value for 2018 was -1,048 ODRP, the reason this is a negative estimate is due to how the EU estimates the
consumption and production of ODS. These estimates are calculated on annual basis and are mainly defined as
‘production plus imports minus exports’.”” 78

75 Based on the emissions from key sectors, this is not an exhaustive list. See NAEI data on emissions under the NFR code list: https://naei.
beis.gov.uk/data/

76 EEA, Production and consumption of ozone-depleting substances in Europe (2020) https://www.eea.europa.eu/data-and-maps/
indicators/production-and-consumption-of-ozone-3/assessment

77 Consumption is a parameter that gives an idea of the presence of ODS on the market and tracks the progress in phasing out these
chemicals. Calculated for each calendar year, it is mainly defined as ‘production plus imports minus exports’ (quantities destroyed or used
in certain applications like feedstock are subtracted where relevant). As such, its formula can yield a negative number when substances
are produced and imported in quantities that do not compensate for the amounts exported or destroyed. This usually happens when
exports or destruction take place for ODS that were previously on the market in the EEA-28 (stocks). Additionally, different substances
have different ODP values. If consumption is calculated in ODP tonnes, a negative value is also obtained when production/imports take
place for low-ODP substances and exports/destruction take place for high-ODP substances. The latter is the current situation due to the
fact that certain high-ODP substances are produced in the EU as by-products that, in general, are stocked before being destroyed.

78 EEA, Production and consumption of ozone-depleting substances in Europe (2020) https://www.eea.europa.eu/data-and-maps/
indicators/production-and-consumption-of-ozone-3/assessment
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Sources of emissions:

The uses of ODS and its sources are mainly refrigeration, air-conditioning, and heat pump equipment, which use
compounds that are yet to be phased out.

6. Non-methane volatile organic compounds (NMVOC)

The non-methane volatile organic compounds (NMVOCs) are organic compounds, which are different in their
chemical composition but are grouped as the majority of these display similar behaviour in the atmosphere.”

The overall assessment of non-methane volatile organic compounds

The NCC's overall assessment of the non-methane volatile organic compounds is improving / mixed, there has
been a decline in emissions for all three NMVOCs being assessed, however under the short-term trend there is a
flattening/increasing in emissions — see Table 13 for further details.

e Emissions of NMVOCs have declined by just under 72% between 1990 and 2017, however they been flat since
2013 and have increased between 2016 and 2017.

Table 13 NCC assessment of non-methane volatile organic compounds and RAG rating

Measurable Compliance with target | Long-term trend NCC baseline Short-term trend
commitment and or commitment (2011)
6.1-13 N/A - unable to assess
Butadiene against the target as
concentration data not
available.
6.2 - Benzene N/A - unable to assess There was almost
(Ce He) against the target as no change in the
concentration data not level of emissions
available. between 2016 and
2017 — less than
1%.

6.3 - Non-
methane
volatile organic
compounds
(NMVOCs)

Concentrations of non-methane volatile organic compounds (NMVOCs)

There is limited evidence available on the concentrations of NMVOCs. The most recent evidence is based on
Defra’s Automated Hydrocarbon Network.® Defra has been monitoring VOCs since around 1995. At one point
there were 13 monitoring stations in the UK, but given the general decline of concentrations of NMVOCs, the
network has reduced to four automated sites. At present these four sites measure 32 compounds, see Table 14 for
the full list.®

79 NAEI, Non-methane Volatile Organic Compounds https://uk-air.defra.gov.uk/assets/documents/reports/empire/naei/annreport/annrep99/
chap5_5.html

80 Defra, UK Air Automatic Hydrocarbon Network https://uk-air.defra.gov.uk/networks/network-info?view=hc

81 Defra, Air Quality Expert group — Non methane Volatile Organic Compounds in the UK (2020) https://uk-air.defra.gov.uk/assets/
documents/reports/cat09/2006240803_Non_Methane_Volatile_Organic_Compounds_in_the_UK.pdf
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Table 14: List of NMVOCs monitored in the UK

List of non-methane volatile organic compounds

1,2,3-trimethylbenzene cis-2-pentene (VOC-AIR only) n-heptane
1,2,4-trimethylbenzene ethane n-hexane
1,3,5-trimethylbenzene ethene n-octane
1,3-butadiene ethylbenzene n-pentane
1-butene ethyne o-xylene
1-pentene iso-butane propane
2+3-methylpentane (VOC-AIR only) iso-octane propene
2-methylpentane iso-pentane toluene
3-methylpentane (VOC-AIR only) isoprene trans-2-butene
benzene m-+p-Xxylene trans-2-pentene
cis-2-butene n-butane

Source: Defra UK Air — Air Quality Expert Group

Most recent modelled data shows some decline in the concentrations of Benzene since 2011, with the largest
decline coming from urban industrial, which declined from around 1.3 ug/m?® to around less than 1 ug/m?®. These
concentrations are below the annual mean limits of 5 ug/m?®. See Figure 24 for trend since 2002.

Figure 24: Smooth trend annual means by UK station type, non-automatic benzene: 2002 - 2017
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82 Defra, Air Quality Expert group — Non methane Volatile Organic Compounds in the UK (2020) https://uk-air.defra.gov.uk/assets/
documents/reports/cat09/2006240803_Non_Methane_Volatile_Organic_Compounds_in_the_UK.pdf
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Emissions of non-methane volatile organic compounds (NMVOCs)

The data available in terms of emissions is presented by combining NMVOCs. In addition, separate data is also
available for two NMVOCs compounds: 1,3 butadiene and benzene.

The emissions of 1,3 butadiene and the emissions of benzene followed a similar pattern to the emissions of
NMVOCs as a whole. All three sets of figures trended downwards from 1990 before levelling off in around 2012 —
see Figure 25. The emissions of NMVOCs as a whole were 72% lower in 2017 than in 1990. Emissions of benzene
and 1,3 butadiene fell by a greater proportion than the emissions of NMVOCs as a whole, finishing the period 78%
and 82% lower than their 1990 values respectively.

The EU target is for emissions of NMVOCs to be 32% lower than their 2005 value by 2020: see Table 25. The
emissions of 1,3 butadiene had already come into compliance with this target by 2017, being just under 41% lower
than their 2005 value. The emissions of benzene on the other hand were only 32% lower in 2017 than their 2005
value.

Emissions of NMVOCs as a whole were 31% lower in 2018 than their 2005 level.

Figure 25: UK Emissions of non-methane volatile organic compounds (NMVOCs)

UK emissions of Non-Methane Volatile Organic Compounds:
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Spatial data: non-methane volatile organic compounds (NMVOCs)

Under NMVOCs map data on emissions are available for 1,3 butadiene, benzene, and the combined NMVOC#*
compounds, and data has only be found for 2017, so it has not been possible to compare against 2011 level
spatially. The maps presenting emissions in the UK are produced based on modelled NAEI national total data and
compiled through a geographic information system (GIS). This data is based on several component distributions for
each NAEI emission sector. In Figure 26, in 2017 the highest level of emissions was concentrated in urban areas
such as London, Manchester, and the South East of England. For a higher resolution map see NAEI interactive
emissions maps®.

83 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/

84 NAEI, Download Emission Map Data for Non Methane VOC in 2017 (2019) https://naei.beis.gov.uk/data/map-uk-das?pollutant_
id=9&emiss_maps_submit=naei-20200710180118

85 NAEI, UK Emissions Interactive Map (2019) https://naei.beis.gov.uk/emissionsapp/
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Figure 26: UK, total emissions of Non-methane VOCs: 2017
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86 NAEI, Download emission maps (2019) https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=8
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Sources of emissions:

Based on the National Atmospheric Emissions Inventory (NAEI) the main sources of emissions from NMVOCs can
be found in Table 15.

Table 15: Key sources of emissions of NMVOCs

Substance type Some of the key sources of emissions®’
e Residential;
e Transport;
Non-methane « 1,3 Butadiene e Mobile combustion manufacturing;
volatile organic e Chemical industry;
compounds * Benzene (Co Hq) e Cremation;
(NMVOCs) * Non-methane vocs (NMVOCs) |, Fugitive emissions from oil refining/storage;
e Solvent, food and beverage industry;
e \/enting and flaring (oil, gas, combined oil, and gas).

7. Heavy metals

While there are around 40 heavy metals®, there are several frameworks and monitoring schemes that look at
different metals and metalloids. In order to produce a list of heavy metals the NCC has used three sources:

e Defra UK Air framework, 12 heavy metals are monitored under the Heavy Metals Network (HMN);

e National Atmospheric Emissions Inventory (NAEI)* data is available on emissions for 13 metals and metalloids; and
e Air Pollution Information System (APIS)*'.

In total the NCC has scoped 22 heavy metals for the assessment, however given the limited data available an
assessment has only been possible on 13 UK air heavy metals to assess concentration and 13 NAEI heavy metals
to assess emissions. See Table 16 for the list of substances.

Table 16: List of heavy metals scoped by the NCC

Heavy metal NAEI UK air APIS
1. Arsenic

2. Beryllium N/A N/A
3. Boron N/A N/A

4. Cadmium

5. Cobalt n/a N/A
6. Chromium

7. Copper

8. Iridium N/A N/A

9. lIron N/A N/A
10. Lead

11. Manganese N/A
12. Mercury N/A

13. Nickel N/A
14. Osmium N/A N/A

15. Palladium N/A N/A

16. Platinum N/A

87 Based on the emissions from key sectors, this is not an exhaustive list. See NAEI data on emissions under the NFR code list: https://naei.
beis.gov.uk/data/

88 UN Environment, Heavy Metals https://www.unenvironment.org/cep/heavy-metals

89 UK Air, Heavy Metals Network https://uk-air.defra.gov.uk/networks/network-info?view=metals

90 NAEI, Emissions data (2019) https://naei.beis.gov.uk/data/

91 Air Pollution Information System, Heavy metals http://www.apis.ac.uk/overview/pollutants/overview_hm.htm
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17. Rhodium N/A N/A

18. Ruthenium N/A N/A

19. Selenium N/A
20. Tin N/A N/A
21. Vanadium N/A
22. Zinc

Source: NCC 2020

For further details on targets and limits for these heavy metals see Tables 25, 26 and 27 at the end of this report.

The overall assessment of polycyclic aromatic hydrocarbons

The NCC'’s overall assessment of the heavy metals is mixed/deteriorating, this is due to the recent increase in
emissions of 10 heavy metals (see the short-term trend in Table 17 for further details).

e | ead emissions have significantly declined between 1990 and 1999, since then the rate of decline has decreased
and emissions have remained flat since 2009 at around 95 -108 tonnes.

e Mercury emissions have also declined from their peak to around 4 tonnes in 2017.

Table 17 NCC assessment of heavy metals and RAG rating

NCC baseline

Measurable | Compliance with Long term trend Short term trend

commitment

target and or
commitment

7.1 - Arsenic

N/A — unable

to assess as
concentrations data
is somewhat dated

7.2 - Beryllium

N/A — Data on
concentrations not
available/found.

7.3 -
Cadmium

N/A — unable

to assess as
concentrations data
is somewhat dated

7.4 - Cobalt

N/A — unable

to assess as
concentrations data
is somewhat dated

7.5 -
Chromium

N/A — unable

to assess as
concentrations data
is somewhat dated

7.6 - Copper

N/A — unable

to assess as
concentrations data
is somewhat dated

(2011)

There has been a
slight increase, but
this is within the 1%
change.

There has been a
slight increase, but
this is within the 1%
change.

There has been a slight
increase, but this is
within the 1% change.
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7.7 - lron

7.9 -
Manganese

7.11 - Nickel

712 -
Platinum

7.13 -
Selenium

7.14 - Tin

7.15 -

Vanadium

7.16 - Zinc
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Concentrations of heavy metals

There is limited data on concentrations of heavy metals and it is based on a limited number of monitoring sites
across the UK. Data is available for the period 2004 -2015, and in the Table 18 below the most recent data is
presented (2011 -2015). The data shows a decline in the concentrations of most heavy metals with copper and
chromium having the largest declines when compared to 2011 levels. The concentrations of copper declined by
around 43.4% and of chromium by around 37.6%. The only exceptions are nickel and selenium: their emissions

have increased by around 5.5% and 41.4% respectively.

Table 18: The UK mean annual concentrations (average from all sites)

UK mean
CILED 2011 2012 2013 2014 2015
concentrations
ng m/3
Arsenic 0.66 0.63 0.68 0.70 0.63
Cadmium 0.35 0.31 0.29 0.34 0.24
Cobalt 0.21 0.30 0.24 0.23 0.19
Chromium 6.06 517 5.01 3.79 3.78
Copper 18.2 15.9 15.7 12.4 10.3
Iron 616 526 573 481 489
Manganese 14.5 11.6 13.1 11.9 11.2
Nickel 3.98 3.65 4.25 518 4.20
Lead 14.9 11.2 11.5 10.5 9.79
Platinum 0.003 0.002 - - -
Selenium 0.58 0.78 0.96 0.87 0.82
Vanadium 1.62 1.25 1.47 1.58 1.20
Zinc 56.0 48.9 47.7 46.8 35.0
15in England; | 15in England; |17 in England; |13 in England; | 15 in England;
UK Heavy 7 in Wales; 7 in Wales; 7 in Wales; 6 in Wales; 6 in Wales;
Metals 2 in Scotland; 2 in Scotland; 2 in Scotland; 2 in Scotland; 2 in Scotland;
Monitoring and and and and and
Network size 1 in Northern 1 in Northern 1 in Northern 1 in Northern 1 in Northern
Ireland. Ireland. Ireland. Ireland. Ireland.

Source: Annual Reports on the UK Heavy Metals Monitoring Network (2011-2015)%

Emissions of heavy metals

Data on emissions are available for thirteen of the nineteen scoped heavy metals, displayed below on four separate
graphs. Data is available from 1990 for all of these thirteen substances, apart from manganese. Data on the
emissions of manganese is only available from 2000, so it has been displayed separately: see Figure 30.

Apart from manganese, emissions of all of the heavy metals for which data is available have trended downwards

since 1990.

The emissions of nickel and vanadium experienced an initial uptick in emissions to 115% and 114% of their 1990
levels in 1992: see Figures 27 and 28. However, emissions of these substances subsequently declined, along with

emissions of all the other heavy metals.

92 Source here is for 2015 data, for other years please see separate annual reports. Defra — UK air, Annual Report for 2015 on the UK Heavy
Metals Monitoring Network (2016) https://uk-air.defra.gov.uk/assets/documents/reports/cat13/1611011539_NPL_Heavy_Metals_Annual_
Report_FINAL_28072016.pdf
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The rates of decline in the emissions of heavy metals were generally fastest in the late 1990s, before levelling
somewhat or entirely around 2000.

The heavy metals have been grouped by the extent of the decline in their emissions. In 2017, the emissions of the
heavy metals displayed on Figure 27 were between 13% and 57% lower than their 1990 values. The emissions of
the heavy metals displayed on Figure 28 were between 62% and 79% lower than their 1990 values. The emissions
of the substances shown on Figure 29 were between 83% and 97% lower than their 1990 values. Lead was the
metal whose emissions declined the most.

Figure 27: UK Emissions of Heavy Metals: 1990 - 2017 (part 1)
UK Emissions of Heavy Metals, 1990 - 2017 (part 1)
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Figure 28: UK Emissions of Heavy Metals: 1990 - 2017 (part 2)
UK Emissions of Heavy Metals, 1990 - 2017 (part 2)
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93 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/
94 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/
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Figure 29: UK Emissions of Heavy Metals: 1990 - 2017 (part 3)

UK Emissions of Heavy Metals, 1990 - 2017 (part 3)
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Since 2000, the emissions of manganese have declined to 71% of their 2000 value in 2002, before gradually rising
back up, surpassing their 2000 value in 2014 and finishing the period on 135% of their 2000 value.

Figure 30: UK Emissions of Manganese: 2000 - 2017

UK Emissions of Manganese: 2000 - 2017
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95 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/
96 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/
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Spatial data: Heavy metals

Heavy metals emission maps are available for arsenic, cadmium, chromium, copper, lead, mercury, selenium,
vanadium, and zinc, and data has only be found for 2017, so it has not been possible to compare against 2011 level
spatially. The maps presenting emissions in the UK are produced based on modelled NAEI national total data and
compiled through a geographic information system (GIS). This data is based on several component distributions for
each NAEI emission sector. In Figure 31, in 2017 emissions of vanadium are at their highest in urban and main trunk
roads in England.®” For higher resolution vanadium map see NAEI interactive emissions maps®.

Figure 31: UK, emissions of vanadium: 2017
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97 NAEI, Download Emission Map Data for Vanadium in 2017 (2017) https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=19
98 NAEI, UK Emissions Interactive Map (2019) https://naei.beis.gov.uk/emissionsapp/

99 NAEI, Download emissions maps (2019) https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=19&emiss_maps_
submit=naei-20161010195834
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Sources of emissions:

Based on the National Atmospheric Emissions Inventory (NAEI) the main sources of emissions from heavy metals
can be found in Table 19.

Table 19: Key sectors and sources of emissions of heavy metals

Substance type | Some of the key sources of emissions'®
e Arsenic
e Beryllium
: E)Zglor:ium e \Waste management;
e Chromium e |ron and steel production;
e Copper e Residential;
e Lead o 'Station'ary combustion ir) manufacturing
P e Manganese mdugtnes aerlconstructlon; .
] e Public electricity and heat production;
§ * I\/I'ercury e Transport;
= * Nlckgl e Industrial processes;
o * Osmpm e Fugitive emissions from solid fuels;
I e Palladium e Cremation:
* Platlngm ® |ron and steel production;
* Rhodmm e Transport (shipping);
* Ruthgnlum e Petroleum refining; and
* Selenium e Glass production.
e Tin
e Vanadium
e Zinc

8. Persistent organic pollutants (POPs)

Persistent organic pollutants (POPs) are chemicals of global concern due to their persistence in the environment
and their negative effects to human health. Humans are exposed to POPs through food and air. The most
commons POPS are organochlorine pesticides, such as dichlorodiphenyltrichloroethane (DDT), industrial chemicals,
most notably polychlorinated biphenyls (PCB), as well as unintentional by-products of many industrial processes,
especially polychlorinated dibenzo-p-dioxins (PCDD) and dibenzofurans (PCDF), commonly known as ‘dioxins’.™"
For this assessment, four substances have been assessed. For further details on targets and limits for these POPs
see Tables 25, 26 and 27 at the end of this report.

The overall assessment of persistent organic pollutants

The NCC'’s overall assessment of the persistent organic pollutants (POPs) is improving, however this should be
viewed with caution as it is based on data of only three pollutants. These three pollutants have shown a declining
trend over the long and short term, and from the NCC baseline of 2011. Further details on the change in emissions
can be found in Table 20.

e Emission levels of polychlorinated biphenyls (PCBs) have since 1990 by over 92%, from 6744 kg to 525 kg
in 2017.

e Emissions of assessed POPs have declined between 1990 and 2017 between 87% and 97%.

100 Based on the emissions from key sectors, this is not an exhaustive list. See NAEI data on emissions under the NFR code list:
https://naei.beis.gov.uk/data/
101 WHO, Persistent organic pollutants (POPs) https://www.who.int/foodsafety/areas_work/chemical-risks/pops/en/
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Table 20 NCC assessment of persistent organic pollutants and RAG rating (emissions data only)

Measurable
commitment

Compliance with
target and or
commitment

Long term trend

NCC baseline
(2011)°2

Short term trend

8.1 - Dieldrin

N/A - unable to
assess against

the target as
concentration data
not available.

8.2 - Dioxins and
furans (polychlorinated-
p-dioxins (PCDDs),

N/A - unable to
assess against
the target as

polychlorinated concentration data
dibenzofurans not available.
(PCDFs))
8.3 - Endrin N/A - unable to
assess against
the target as
concentration data
not available.
8.4 - Lindane - N/A - unable to
hexachlorocyclohexane | assess against
(HCH) the target as

concentration data
not available.

8.5 - Polychlorinated
biphenyls (PCBs)

N/A - unable to
assess against

the target as
concentration data
not available.

N/A — Data is not
available/has not
been found.

N/A — Data is not
available/has not
been found.

Concentrations of persistent organic pollutants (POPs)

N/A — Data is not
available/has not
been found.

N/A — Data is not
available/has not
been found.

N/A — Data is not
available/has not
been found.

N/A — Data is not
available/has not
been found.

No data is available / has been found for the concentrations of persistent organic pollutants (POPs) in England (or
the UK), the sections that follow are based on emissions which are used as a proxy.

Emissions of persistent organic pollutants (POPs)

The emissions of all three of the POPs for which data is available have declined significantly since 1990. The

emissions of all three gases fell by about 80% between 1990 and 2002, and have since declined more slowly. The
emissions of dioxins and furans, PCBs and lindane were 87%, 92% and 97% lower in 2017 than their 1990 levels
respectively — see Figure 32.

In 2001, the UK signed the Stockholm Convention on persistent organic pollutants, a United Nations treaty
which aims to eliminate or restrict the production and use of POPs. The treaty, effective since 2004, obliges its

signatories to take measures to eliminate the production and use of certain POPs, including lindane, and reduce the

unintentional releases of others, including dioxins and PCBs.'%

102 Where possible and data is available the NCC will use 2011 as the baseline point (starting point) to produce their assessment.
103 http://www.pops.int/Home/tabid/2121/Default.aspx
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Figure 32: UK emissions of persistent organic pollutants (POPs): 1990 - 2017

UK Emissions of Persistent Organic Pollutants
(POPs): 1990 - 2017
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Based on the National Atmospheric Emissions Inventory (NAEI) the main sources of emissions from POPs can be

found in Table 21.

Table 21: Key sectors and sources of emissions of POPs

Substance type'®® Some of the key sources of emissions'®

[ )
e Dieldrin

e Dioxins and furans
(polychlorinated-p-dioxins
(PCDDs), polychlorinated

dibenzofurans (PCDFs)) °

Endrin °
¢ | indane-hexachlorocyclohexane

(HCH) °

e Polychlorinated biphenyls (PCBs)

Persistent Organic pollutants
(POPs)
[ )

Residential;
Waste management;

Consumption of POPs and heavy metals (e.g. electrical and
scientific equipment);

Iron and steel production;

Stationary combustion in manufacturing industries and
construction;

Use of pesticides;
National navigation (shipping); and

Stationary combustion in manufacturing industries and
construction: non-metallic minerals.

104 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/

105 Data on the source of emissions is not available for the compounds.

106 Based on the emissions from key sectors, this is not an exhaustive list. See NAEI data on emissions under the NFR code list: https://

naei.beis.gov.uk/data/
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9. Other gases

This section brings together different types of compounds where there are seven substances assessed under
the other gases. For further details on targets and limits for these other gases see Tables 25, 26 and 27 at the
end of this report.

The overall assessment of other gases

The NCC’s overall assessment of the other gases is deteriorating/mixed, this assessment is based on the increase
in the concentrations levels of ozone (O,) and emissions of ammonia which have started to increase since 2013,
while emissions from carbbon monoxide have been on a declining trend. No data was available/found for chlorine
and inorganic compounds (Cl), fluorine and inorganic compounds (HF), and hydrogen cyanide (HCN). For the
assessment of the individual measurements - see Table 22 for further details.

e Airborne ammonia levels are not on track to meet the target reduction of 8% of 2005 levels. Agriculture currently
accounts for 88% of the ammonia emissions to air.

Table 22 NCC assessment of other gases and RAG rating

NCC baseline
(2011)°7

Measurable Short-term trend

commitment

Compliance with
target and or
commitment

Long-term trend

There has been a
slight decrease, but
this is within the 1%
change.

9.1 - Ammonia (NH,)

There has been a
slight decrease, but
this is within the 1%
change.

9.2 - Carbon N/A - No targets
monoxide (CO) were found to assess
against.

9.3 - Chlorine and N/A - No targets

inorganic compounds | were found to assess N/A N/A N/A

@) against.

9.4 - Fluorine and N/A - No targets

inorganic compounds | were found to assess N/A N/A N/A

(HF) against.

9.5 - Hydrogen N/A - No targets

cyanide (HCN) were found to assess N/A N/A N/A
against.

9.6 - Ozone (O,)

107 Where possible and data is available the NCC will use 2011 as the baseline point (starting point) to produce their assessment.
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Concentrations of other gases

The only other gas for which concentrations data is available is ground-level ozone. As per Figure 33,
concentrations measured at urban and rural background sites have increased by 58% and 5% in 2018 when
compared to 1992 levels respectively. In 2018, annual average maximum daily 8-hour mean concentrations of O,
were at just under 63 pg/m? for urban and just over 71 ug/m?3for rural. Concentrations have also increased between
2011 and 2018, and on year on year basis between 2017 and 2018.

Figure 33: UK concentrations of ground-level ozone

UK concentrations of ground-level ozone: 1992 -2018
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Source: Defra'®

Emissions of other gases

The only other gases for which emissions data is available are ammonia and carbon monoxide. The UK emissions
of both of these gases have declined since 1990. In 2017, the emissions of carbon monoxide were 79% lower

than in 1990 and the emissions of ammonia were 13% lower than in 1990. The EU has a target for emissions of
ammonia between 2020 and 2029 to be 8% lower than their 2005 level. The emissions of ammonia were only 0.1%
lower in 2017 than in 2005. See Figure 34 for trend since 1990.

Figure 34: UK emissions of ammonia and carbon monoxide: 1990 - 2017
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Source: NAEI'®

108 Defra, ENV2 - Air quality (2019) https://www.gov.uk/government/statistical-data-sets/env02-air-quality-statistics
109 NAEI, Data — Emissions data pivot table viewer https://naei.beis.gov.uk/data/
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Spatial data: other gases

For the other gases section, maps on emissions are available for ammonia''® and carbon monoxide. Data has

only be found for 2017, so it has not been possible to compare against 2011 level spatially. The maps presenting
emissions in the UK are produced based on modelled NAEI national total data and compiled through a geographic
information system (GIS). This data is based on several component distributions for each NAEI emission sector.
Figure 35 shows that in 2017 the highest levels of ammonia emission are found in the South West, West Midlands,
and East of England regions. For a higher resolution map see NAEI interactive emissions maps''.

Figure 35: UK, emissions of ammonia: 2017
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110 NAEIl, Download Emission Map Data for Ammonia in 2017 (2017) https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=21
111 NAEIl, UK Emissions Interactive Map (2019) https://naei.beis.gov.uk/emissionsapp/
112 NAEIl, Download Emission Map Data for Ammonia in 2017 (2019) https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=21

1.58 Annex 1 — Atmosphere


https://naei.beis.gov.uk/emissionsapp/
https://naei.beis.gov.uk/data/map-uk-das?pollutant_id=21

Sources of emissions:

Based on the National Atmospheric Emissions Inventory (NAEI) the main sources of emissions from other gases are
agriculture, road transport and residential, further details can be found in Table 23.

Table 23: Key sectors and sources of emissions of other gases

Substance type Some of the key sources of emissions’'®

e Agriculture (manure);
¢ Residential;
e Road transport;

Mobile combustion in manufacturing industries
and construction;

e Chemical production; and
¢ |ron and steel production.

e Ammonia (NH,)

e Carbon monoxide (CO)

e Chlorine and inorganic compounds (ClI).
Fluorine and inorganic compounds (HF)
Hydrogen cyanide (HCN)

Ozone (O,) - ground-level ozone

Other gases
[ )
[ ]

Local-level air pollution

The focus of the assessment for this report is at the national level, but the impacts of air pollution are to a local
level and as the maps from the previous sections have shown there is considerable variation between regions in
England. There is currently a requirement through the Local Air Quality Management (LAQM) for local authorities

to assess the air quality in their area and designate Air Quality Management Areas (AQMA) if improvements are
necessary. Where improvements are required local authorities have to produce an air quality Action Plan describing
the pollution reduction measures it will put in place.'™

There are aimost 600 AQMA in England (which account for the majority in the UK) with the majority of these (505)
being for nitrogen dioxide (NO,). The main reason local authorities have to produce an AQMA is due to transport-
related emissions.™'® Table 24 below is a list of some of the current action plans to mitigate air pollution.

Table 24: Local authorities’ action plans

Action plan - local authority | Actions to mitigate air pollution'®

Great Manchester air quality e Modal shift (from private vehicle to public transport, cycling, and walking)
action plan (2016 -2021)""” * Reduce emissions from vehicles (by incentivising the replacement of older,

more polluting vehicles with newer, smaller, cleaner, lower-emission vehicles)
e Reducing congestion

West Midlands Combined e Improvement to the public service fleet (e.g.: modernisation, replacement of
Authority Regional Air Quality buses and council vehicles)
Review and Action Plan''® ¢ Reduce the overall age of the taxi fleet

e Car and bike sharing and implementation of cycle network

e Control of industry emissions through permits and of bonfires and other
unauthorised fires

113 Based on the emissions from key sectors, this is not an exhaustive list. Evidence might not be available for each individual substance.

114
115
116
117

118

See NAEI data on emissions under the NFR code list: https://naei.beis.gov.uk/data/

Defra, Local Air Quality Management — Policy guidance (2016) https://lagm.defra.gov.uk/assets/lagmpolicyguidance2016.pdf
Defra, Summary of AQMA data https://uk-air.defra.gov.uk/agma/summary
These are a limited number of the actions found in each action plan, for further details see individual actions plans.

Manchester City Council, Great Manchester air quality action plan 2016 —2021 (2016) https://secure.manchester.gov.uk/downloads/
download/4166/air_quality_reports

AECOM, West Midlands Combined Authority Regional Air Quality Review and Action Plan (2019) https://www.
sustainabilitywestmidlands.org.uk/wp-content/uploads/WMCA_Regional-Air-Quality-Review-and-Action-Plan_v5.pdf
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Towards an ultra-low emission e Anti-idling measures

York Air Quality Action Plan 3 e Clean Air Zone (looking at the feasibility)

(2015 -2020) "0 ® Reducing emissions from taxis (through low emissions vehicles)
e Delivery of strategic electric vehicles charging stations

e FEco Stars York — fleet recognition scheme which provides recognition and
guidance on best practice

City of Westminster Air Quality e Reducing emissions from buildings and new development such as requiring

Action Plan all new major developments and developments with Combined Heat and
Power (CHP) to be air quality neutral as a minimum

® Reducing emissions from transport such as increasing the number of
electric vehicle charging points within the city

e Raise awareness of air pollution

Exeter City Council Air Quality e Reduce congestion

Action Plan (2019 -2024)*! e New transport links and Park & Change facilities

e [ ocal Walking and Cycling Infrastructure Plan (LCWIP)

e Developers to mitigate the effects of their development on air quality

e An improved multi-modal public transport network, incorporating cleaner
bus technologies

Atmosphere asset: existing targets, limits, and objectives

There is no central location where all the existing targets, limits, and objectives are presented for the atmosphere
asset. To address this the NCC has undertaken a limited desk literature review to scope existing targets, limits,

and objectives in England (and UK) that are relevant to the atmosphere asset. This was required so the NCC could
assess progress against achieving compliance with these targets, commitments, thresholds and limits and meeting
legal requirements. Given the limited resources within the NCC, the list presented in Tables 25, 26 and 27 is not
comprehensive but provides a starting point for further iterations. To compile this list the NCC has focused on the
following regulations governing air quality and atmospheric processes:

e European Directive emission reduction targets;

e European Directive target and limit values;

e UK national objectives;

e UK Air Quality Strategy (AQS) Objectives;

* The Montreal Protocol;

¢ Climate Change Act 2008;

e |ndustrial Emissions Directive;

e Solvents Directive; and

® The 25 Year Environment Plan commitments.

The tables below present the NCC findings covering all the nine heading groups from Figure 1. The evidence is
presented under three headings: the first (Table 25) is around existing emissions reductions targets, the second
(Table 26) around existing limits, and the third (Table 27) around environment level assessment concentration

limit values. The limits will range from hourly to annual exposure, and where possible as many limits have been
presented including limits due to human health impacts and environmental limits.

119 City of York Council, Towards an ultra low emission York Air Quality Action Plan 3 (2015 -2020) (2015) http://jorair.co.uk/wordpress/wp-
content/uploads/2017/06/agap3report.pdf

120 City of York Council, Air Quality Action Plan (AQAPS3) measures http://jorair.co.uk/agap3/

121 Exeter City Council, Exeter City Council Air Quality Action Plan (2019 -2024) 2019 https://exeter.gov.uk/media/5046/air-quality-action-
plan-2019-2024-final-jy.pdf
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Table 25: Existing emissions-related targets for key substances, gases, and compounds in the UK

From 2005 level from 2030:

® 46% reduction from 2005 base
levels

Substance Substance type Existing target/limits/objectives | Source of the target/limit/
group objectives
Particulate PM, - Emissions reduction: Emissions reduction:'?
matter (PM) From 2005 level between 2020- EU directive 2016/2284
2029:
e 30% reduction from 2005 base
level

Greenhouse | Carbon dioxide (CO,) Emissions reduction: Emissions reduction:'*
gases'® e Atleast 100% emissions Climate Change Act 2008

reductions from 1990 levels by
2050 (Net zero)'4

Hydrofluorocarbons Emissions reduction: Emissions reduction:

(HFCs) e At least 100% emissions Montreal Protocol 26
reductions from 1990 levels by
2050 (Net zero)

e 80% reduction in HFC

consumption by 2047 (Kigali
Amendment to the Montreal

reductions from 1990 levels by
Sulphur hexafluoride (SFe) 2050 (Net zero)

Nitrogen trifluoride (NF,)
Nitrous oxide (N,O)

Protocol).
Methane (CH,) Emissions reduction: Emissions reduction:'?’
Perfluorocarbons (PFCs) | ® At least 100% emissions Climate Change Act 2008

e 55% reduction
From 2005 level from 2030:
e 73% reduction

Acid gases Nitrogen oxide (NOXx) - Emissions reduction: Emissions reduction:
expressed as nitric oxide | From 2005 level between 2020- Ambient Air Directive Target
(NO) and nitrogen dioxide | 2029: Values - EU directive.?®
(NOy)

Sulphur dioxide (SO,) Emissions reduction: Emissions reduction:

e 59% reduction Values - EU directive.?®

From 2005 level from 2030
® 88% reduction

From 2005 level between 2020-2029 | Ambient Air Directive Target

122

123

124

125

126

127

128

129

European Union official journal: Directive (EU) 2016/2284 of the European Parliament and the Council (2016) https://eur-lex.europa.eu/
legal-content/EN/TXT/?uri=uriserv:OJ.L_.2016.344.01.0001.01.ENG&toc=0J:L:2016:344:TOC

Based on the gases of the Kyoto protocol using data from BEIS on greenhouse gas emissions. It also includes O, which is a
greenhouse gas, but also an air pollutant.

BEIS, UK becomes first major economy to pass net zero emissions law (2019) https://www.gov.uk/government/news/uk-becomes-first-
major-economy-to-pass-net-zero-emissions-law

Legislation.gov.uk, Explanatory Memorandum to Climate Change Act 2008 (2050 target amendment) Order 2019 (2019) https://www.
legislation.gov.uk/ukdsi/2019/9780111187654/pdfs/ukdsiem_9780111187654_en.pdf

United Nations Industrial Development Organisation, The Montreal Protocol evolves to fight climate change https://www.unido.org/our-
focus-safeguarding-environment-implementation-multilateral-environmental-agreements-montreal-protocol/montreal-protocol-evolves-
fight-climate-change

Legislation.gov.uk, Explanatory Memorandum to Climate Change Act 2008 (2050 target amendment) Order 2019 (2019) https://www.
legislation.gov.uk/ukdsi/2019/9780111187654/pdfs/ukdsiem_9780111187654_en.pdf

European Parliament, Directive (EU) 2016/2284 (2016) https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=uriserv:OJ.L_.2016.344.01.0001.01.ENG&toc=0J:L:2016:344:TOC

European Parliament, Directive (EU) 2016/2284 (2016) https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=uriserv:0J.L_.2016.344.01.0001.01.ENG&toc=0J:L:2016:344:TOC
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Non-methane | Non-methane VOC Emissions reduction: Emissions reduction:
volatile (NMVOCs) From 2005 level between 2020- Ambient Air Directive Target
organic g 2029: Values - EU directive.'s! 132
compounds o
(NMVOCs)'® e 32% by 2020
From 2005 level from 2030:
e 39% by 2030
VOCs Emissions reduction: Emissions reduction:
For details targets see web link to the | Solvents Directive 1999/13/
directive. ECA
Heavy Mercury Emissions reduction: Emissions reduction:
metals'34 136 50% reduction of land-based 25 Year Environment Plan. %6
emissions to air and water by 2030.
Persistent Aldrin The UK must take measures to The UN'’s Stockholm
A L . i 137
organic Chiordane eliminate thg production and use of | Convention
pollutants these chemicals.
(POPs) Chlordecone
Decabromodiphenyl ether
Dicofol
Dieldrin
Hexabromobiphenyl
Hexabromocyclododecane
Hexabromodiphenyl ether
and heptabromodiphenyl
ether
Hexachlorobenzene
Hexachlorobutadiene
Alpha
hexachlorocyclohexane
Beta
hexachlorocyclohexane
Lindane
Mirex
Pentachlorobenzene
Pentachlorophenol and
its salts and esters
Polychlorinated biphenyls
Polychlorinated
naphthalenes
130 Based on the National Atmospheric Emissions Inventory (NAEI) definition of Non-methane Volatile Organic Compounds (NMVOCs)

131

132

133

134

135
136

137

found here: https://naei.beis.gov.uk/data/

Defra, Air quality: Explaining air pollution — at a glance (2019) https://www.gov.uk/government/publications/air-quality-explaining-air-

pollution/air-quality-explaining-air-pollution-at-a-glance

European Parliament, Directive (EU) 2016/2284 (2016) https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=uriserv:0J.L_.2016.344.01.0001.01.ENG&toc=0J:L:2016:344:TOC

European Parliament, Council Directive 1999/13/EC (1999) https://eur-lex.europa.eu/LexUriServ/LexUriServ.

do?uri=CONSLEG:1999L.0013:19990329:EN:PDF

The list of metals here is based on the definition provided by Heavy Metals Network (HMN) and the National Atmospheric Emissions
Inventory (NAEI) data which is found here: https://naei.beis.gov.uk/data/

EU Targets value for the total content in the PM10 fraction averaged over a calendar year.

Defra, A Green Future: Our25 Year Plan to Improve the Environment (2018) https://www.gov.uk/government/publications/25-year-

environment-plan
http://www.pops.int/Home/tabid/2121/Default.aspx
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https://www.gov.uk/government/publications/25-year-environment-plan
https://www.gov.uk/government/publications/25-year-environment-plan

Perfluorooctanoic acid, its
salts and PFOA-related
compounds

Polychlorinated biphenyls

Polychlorinated
naphthalenes

Perfluorooctanoic acid, its
salts and PFOA-related
compounds

Short-chained chlorinated
paraffins

Technical endosulfan and
its related isomers

Tetrabromodiphenyl ether
and pentabromodiphenyl
ether

Toxaphene

DDT

Perfluorooctane sulfonic
acid, its salts and
perfluorooctane sulfonyl
fluoride

The UK must take measures to
restrict the production and use of
these chemicals.

The UN’s Stockholm
Convention'3®

Hexachlorobenzene

Hexachlorobutadiene

Pentachlorobenzene

Polychlorinated biphenyls

Polychlorinated dibenzo-
p-dioxins

Polychlorinated
dibenzofurans

Polychlorinated
naphthalenes

The UK must take measures to
reduce the unintentional releases of
these chemicals.

The UN’s Stockholm
Convention'®®

Other
gases

Ammonia (NH,)

Emissions reduction:#°

From 2005 level between 2020-2029:

® 8% reduction
From 2005 level from 2030:

e 16% reduction from 2005 levels
after 2030

Emissions reduction:

Ambient Air Directive Target
Values - EU directive.

138 http://www.pops.int/Home/tabid/2121/Default.aspx
139  http://www.pops.int/Home/tabid/2121/Default.aspx

140 European Parliament, Directive (EU) 2016/2284 https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=uriserv:0J.L_.2016.344.01.0001.01.ENG&toc=0J:L:2016:344:TOC

141 European Parliament, Directive (EU) 2016/2284 (2016) https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=uriserv:0J.L_.2016.344.01.0001.01.ENG&toc=0J:L.:2016:344:TOC
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Table 26: Existing airborne concentration limits for substances, gases, and compounds in the UK

- expressed as nitric
oxide (NO) and nitrogen
dioxide (NO,)

e 40 ug/m?® annual mean

e 200 pg/m? one hour mean (not
to be exceeded more than 18
times a year)

e 400 pg/me alert threshold

Substance Substance type Existing target/limits/ Source of the target/limit/
group objectives objectives
Particulate PM, ¢ Airborne concentration limits: | Airborne concentration
matter (PM) e 25 pg/m?® annual mean limits:
e 20 ug/m? exposure Ambient Air Directive Limit
concentration obligation; and Values — EU directive. '#
e 18 ug/m3 exposure
concentration target -
Percentage reduction plus all
measures to reach.
PM,, Airborne concentration limits: | Airborne concentration
e 40 pyg/m?® annual mean limits:
e 50 pg/md not to be exceeded | Ambient Air Directive Limit
more than 35 times a year Values - EU directive.3
(measured from 24 hour mean)
Polycyclic Acenaphthene Airborne concentration limits: | Airborne concentration
aromatic Acenaphthylene limits:
hydrocarbons EU:
(PAHs)™4 Anthracene (C,, Hy) : .
e 1ng/m®annual mean (applies | EU:
Benzo(a)anthracene to total PAH but expressed as | Ambient Air Directive Target
Benzo[alpyrene (BlalP) the concentration of Benzo(a) | \/glues - EU directive. 45
pyrene)).
Benzo(b)fluoranthene
5 @ni : Nati I National:
enzo(g,h,i)perylene ational: . . . o
Sl 5 National air quality objective'®
Benzolk]flouranthene ¢ 0.25 ng/m®annual average
Chrysene
Dibenz[a,h]anthracene
Fluoranthene
Fluorene
Indeno[123-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Acid gases Nitrogen oxide (NOXx) Airborne concentration limits: | Airborne concentration

limits:
Ambient Air Directive Limit
Values - EU directive.'#

142 European Commission, Air Quality Standards https://ec.europa.eu/environment/air/quality/standards.htm

143 European Commission, Air Quality Standards https://ec.europa.eu/environment/air/quality/standards.htm

144 The substances within this group are based on the substances found in the National Atmospheric Emissions Inventory (NAEI) data
found here: https://naei.beis.gov.uk/data/

145 European Commission, Air Quality Standards https://ec.europa.eu/environment/air/quality/standards.htm

146 Defra — UK Air, Air Quality Objectives https://uk-air.defra.gov.uk/assets/documents/Air_Quality_Objectives_Update.pdf

147 European Environment Agency —EEA, Air quality map thresholds (2017) https://www.eea.europa.eu/themes/air/air-quality/resources/air-

quality-map-thresholds
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https://ec.europa.eu/environment/air/quality/standards.htm
https://uk-air.defra.gov.uk/assets/documents/Air_Quality_Objectives_Update.pdf
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Sulphur dioxide (SO2) Airborne concentration limits: | Airborne concentration
e 266 ug/m®15 minutes (UK air | limits:
quality strategy objectives) UK air quality strategy (AQS)
e 20 ug/m? critical level for objectives.®
vegetation, winter
g
* 125 g dally mean, Ambient Air Directive Limit
= © caysry Values - EU directive.
e 350 pg/me hourly mean,
exceeded <= 24 hours/year
e 500 pg/mée alert threshold, 3
consecutive hours
Non-methane 1,3 Butadiene Airborne concentration limits: | Airborne concentration
volatile organic e D25 Hg/rn3 running annual limits:
compounds mean UK Air Quality Strategy (AQS)
(NMVOCs)'®° Objectives.®!
Benzene (Cg He) Airborne concentration limits: | Airborne concentration
e 5pg/m®annual average limits:
(England and Wales) Ambient Air Directive Limit
Values - EU directive.!%?
VOCs Emissions reduction: Emissions reduction:
For details targets see web link to | Solvents Directive 1999/13/
the directive. EC.™53
Airborne concentration limits: | Airborne concentration
3 imi limits:
Arsenic ® 6 ng/m3annual limits imi | S
Ambient Air Directive Target
Values - EU directive.
Airborne concentration limits: | Airborne concentration
3 imi limits:
Cadmium e 5 ng/m?annual limits ' -
Ambient Air Directive Target
Heavy Values - EU directive.!”
metals'®* 1% Airborne concentration limits: | Airborne concentration
Lead e 500 ng/méannual limits limits:
Ambient Air Directive Target
Values - EU directive.'s8
Airborne concentration limits: | Airborne concentration
3 imi limits:
Nickel e 20 ng/m2annual limits . -
Ambient Air Directive Target
Values - EU directive.'®

148

149

150

151

162
153

154

155
156

157

158
159

Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

European Environment Agency —EEA, Air quality map thresholds (2017) https://www.eea.europa.eu/themes/air/air-quality/resources/air-
quality-map-thresholds

Based on the National Atmospheric Emissions Inventory (NAEI) definition of Non-methane Volatile Organic Compounds (NMVOCs)
found here: https://naei.beis.gov.uk/data/

Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

European Commission, Air Quality Standards https://ec.europa.eu/environment/air/quality/standards.htm

European Parliament, Council Directive 1999/13/EC (1999) https://eur-lex.europa.eu/LexUriServ/LexUriServ.
do?uri=CONSLEG:1999L.0013:19990329:EN:PDF

The list of metals here is based on the definition provided by Heavy Metals Network (HMN) and the National Atmospheric Emissions
Inventory (NAEI) data which is found here: https://naei.beis.gov.uk/data/

EU Targets value for the total content in the PM10 fraction averaged over a calendar year.

European Parliament, Directive 2004/107/EC (2005) https://eur-lex.europa.eu/LexUriServ/LexUriServ.
do?uri=0J:L:2005:023:0003:0016:EN:PDF

Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

European Commission, Air Quality Standards https://ec.europa.eu/environment/air/quality/standards.htm

Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit
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https://www.eea.europa.eu/themes/air/air-quality/resources/air-quality-map-thresholds
https://naei.beis.gov.uk/data/
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https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://ec.europa.eu/environment/air/quality/standards.htm
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1999L0013:19990329:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CONSLEG:1999L0013:19990329:EN:PDF
https://naei.beis.gov.uk/data/
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2005:023:0003:0016:EN:PDF
https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2005:023:0003:0016:EN:PDF
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://ec.europa.eu/environment/air/quality/standards.htm
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit

Dioxins and furans

Airborne concentration limits:

Airborne concentration

Persistent , . Lo

organic (polychlonnated-p- e 0.1 ng/m¢ — assessed against | limits:

pollutants dioxins (PCDDs), the I-TEQ (International Toxic | Industrial Emissions Directive

(POPs)'® polychlorinated Equivalence (2010/75/EU). ™"
dibenzofurans (PCDFs))

Other Carbon monoxide (CO) | Airborne concentration limits: | Airborne concentration

gases 10 mg/me® maximum daily 8-hour | limits:

mean

Ambient Air Directive Target
Values - EU directive.®?

Ground-level ozone (O,):

Airborne concentration limits:

e 120 pg/m® maximum daily 8
hour mean not to be exceeded
more than 25 times a year

e 180 pg/meinformation
threshold

e 240 pg/m?alert threshold

e 18,000 pg/m?3one hour May-
July (to protect vegetation)
averaged over 5 years

Airborne concentration
limits:

EU Directive on air pollution by
ozone (92/72/EEC) which was
adopted in September 1992, 163

Table 27: Environment-level assessment concentration limit values

Substance Substance type Existing target/limits/ Source of the target/limit/
group objectives objectives
Acid gases Hydrogen chloride (HCI) | Airborne concentration limits: | Airborne concentration
e 750 pg/mé is the hourly limit limits:
Environmental Assessment
Levels'®
Hydrogen fluoride (HF) Airborne concentration limits: | Airborne concentration
Conservation areas targets: limits:
e 0.5 pg/m? is the weekly limit Environmental Assessment
* 5 pg/m?is the daily limit Levels and Conservation Areas
Target.'®
Environmental assessment
levels:
e 16 ug/m?® (monthly average) is
the annual limit
e 160 pg/m? is the hourly limit
Nitrogen oxide (NOXx) Airborne concentration limits: | Airborne concentration
- expressed as nitric e 30 ug/m?® annual mean limits:
oxide (NO) and nitrogen (protection of vegetation) Environmental assessment
dioxide (NO,) e 75 pg/m? daily mean level limits. 160
(protection of vegetation)
160 The substances under this group are based on the Stockholm Convention found here: http://chm.pops.int/TheConvention/ThePOPs/

ListingofPOPs/tabid/2509/Default.aspx

161
162

163
quality-map-thresholds

164

for-your-environmental-permit

for-your-environmental-permit

166

for-your-environmental-permit
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European Commission, Air Quality Standards https://ec.europa.eu/environment/air/quality/standards.htm

Poole, Schedule 13A Environmental Permit (2016) https://www.poole.gov.uk/_resources/assets/attachment/full/0/49466.pdf

European Environment Agency —EEA, Air quality map thresholds (2017) https://www.eea.europa.eu/themes/air/air-quality/resources/air-
Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-

Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-



http://chm.pops.int/TheConvention/ThePOPs/ListingofPOPs/tabid/2509/Default.aspx
http://chm.pops.int/TheConvention/ThePOPs/ListingofPOPs/tabid/2509/Default.aspx
https://www.poole.gov.uk/_resources/assets/attachment/full/0/49466.pdf
https://ec.europa.eu/environment/air/quality/standards.htm
https://www.eea.europa.eu/themes/air/air-quality/resources/air-quality-map-thresholds
https://www.eea.europa.eu/themes/air/air-quality/resources/air-quality-map-thresholds
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit

Ozone depleting

Carbon tetrachloride

Airborne concentration limits:

Airborne concentration

substances (CCly) * 750 ug/m®is the hourly limit | limits:
(ODS)** Environmental Assessment
Level.'®8
Methyl chloroform Airborne concentration limits: | Airborne concentration
(CH4CCly) * 11,100 ug/m? is the annual limit | limits:
e 222,000 ug/m? is the hourly Environmental Assessment
limit Levels.™®®
Heavy Beryllium Airborne concentration limits: | Airborne concentration
metals™® 17! e 0.2 ng/m®annual limits limits:
Environmental Assessment
Levels.'”?
Chromium Airborne concentration limits: | Airborne concentration
¢ 0.2 ng/m3annual limits limits:
Environmental Assessment
Levels.'”
Copper Airborne concentration limits: | Airborne concentration
e 10,000 ng/m®annual limits limits:
Environmental Assessment
Levels."™
Manganese Airborne concentration limits: | Airborne concentration
¢ 150 ng/mé is the annual limit limits:
e 1,500.000 ng/m? is the hourly | Environmental Assessment
limit Levels.'™
Mercury Airborne concentration limits: | Airborne concentration
e 250 ng/mé is the annual limit limits:
e 1,500.000 ng/m? is the hourly | Environmental Assessment
limit Levels.'”®
Platinum Airborne concentration limits: | Airborne concentration
e 50,000 ng/m?is the annual limit | limits:
e 1,5000.000 ng/m? is the hourly | Environmental Assessment
limit Levels.'”
Rhodium Airborne concentration limits: | Airborne concentration

e 1,000 ng/mis the annual limit
e 30,000 ng/m? is the hourly limit

limits:
Environmental Assessment
Levels.'®

167 Based on some of the substances under the scope of the Montreal Protocol.

168 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

169 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

170 The list of metals here is based on the definition provided by Heavy Metals Network (HMN) and the National Atmospheric Emissions
Inventory (NAEI) data which is found here: https://naei.beis.gov.uk/data/

171 EU Targets value for the total content in the PM10 fraction averaged over a calendar year.

172 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

173 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

174 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

175 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

176 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

177 SEPA, Integrated Pollution Prevention and Control (IPPC) Environmental Assessment and appraisal of BAT (2003) https://www.sepa.
org.uk/media/35958/ippc_h1.pdf

178 SEPA, Integrated Pollution Prevention and Control (IPPC) Environmental Assessment and appraisal of BAT (2003) https://www.sepa.
org.uk/media/35958/ippc_h1.pdf
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Selenium Airborne concentration limits: | Airborne concentration
e 1,000 ng/m?is the annual limit | limits:
e 30,000 ng/m? is the hourly limit | Environmental Assessment
Levels.'™
Tin Airborne concentration limits: | Airborne concentration
e 50,000 ng/m? is the annual limit | limits:
e 1,000.000 ng/m? is the hourly | Environmental Assessment
[imit Levels.'®
Vanadium Airborne concentration limits: | Airborne concentration
e 5,000 ng/m?is the annual limit | limits:
e 1,000 ng/md is the hourly limit | Environmental Assessment
Levels.'®!
Zinc Airborne concentration limits: | Airborne concentration
e 50,000 ng/m? is the annual limit | limits:
e 1,000.000 ng/m? is the hourly | Environmental Assessment
[imit Levels.'®
Persistent Dieldrin Airborne concentration limits: | Airborne concentration
organic e 2.5 pg/m?is the annual limit limits:
pollutants e 75 ug/m?is the hourly limit Environmental Assessment
(POPs)'& Levels.®
Endrin Airborne concentration limits: | Airborne concentration
e 1 pg/m?is the annual limit limits:
e 30 pg/m?is the hourly limit Environmental Assessment
Levels.'®
Hexachlorocyclohexane | Airborne concentration limits: | Airborne concentration
(HCH) - lindane e 5pg/m?is the annual limit limits:
e 150 ug/m?d is the hourly limit Environmental Assessment
Levels.'®
Polychlorinated Airborne concentration limits: | Airborne concentration
biphenyls (PCBs) e 0.2 pg/m?is the annual limit limits:
e 6 pg/m?3is the hourly limit Environmental Assessment
Levels.'®"
179 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-

180

181

182

183

184

185

186

187

for-your-environmental-permit

SEPA, Integrated Pollution Prevention and Control (IPPC) Environmental Assessment and appraisal of BAT (2003) https://www.sepa.

org.uk/media/35958/ippc_h1.pdf

Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-

for-your-environmental-permit

Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-

for-your-environmental-permit

The substances under this group are based on the Stockholm Convention found here: http://chm.pops.int/TheConvention/ThePOPs/

ListingofPOPs/tabid/2509/Default.aspx

SEPA, Integrated Pollution Prevention and Control (IPPC) Environmental Assessment and appraisal of BAT (2003) https://www.sepa.

org.uk/media/35958/ippc_h1.pdf

SEPA, Integrated Pollution Prevention and Control (IPPC) Environmental Assessment and appraisal of BAT (2003) https://www.sepa.

org.uk/media/35958/ippc_h1.pdf

SEPA, Integrated Pollution Prevention and Control (IPPC) Environmental Assessment and appraisal of BAT (2003) https://www.sepa.

org.uk/media/35958/ippc_h1.pdf

SEPA, Integrated Pollution Prevention and Control (IPPC) Environmental Assessment and appraisal of BAT (2003) https://www.sepa.

org.uk/media/35958/ippc_h1.pdf
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https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit
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http://chm.pops.int/TheConvention/ThePOPs/ListingofPOPs/tabid/2509/Default.aspx
https://www.sepa.org.uk/media/35958/ippc_h1.pdf
https://www.sepa.org.uk/media/35958/ippc_h1.pdf
https://www.sepa.org.uk/media/35958/ippc_h1.pdf
https://www.sepa.org.uk/media/35958/ippc_h1.pdf
https://www.sepa.org.uk/media/35958/ippc_h1.pdf
https://www.sepa.org.uk/media/35958/ippc_h1.pdf
https://www.sepa.org.uk/media/35958/ippc_h1.pdf
https://www.sepa.org.uk/media/35958/ippc_h1.pdf

Other
gases

Ammonia (NH,)

Airborne concentration limits:
Environmental Assessment
Levels:

e 180 pg/me is the annual limit

e 2,500 pg/mé is the hourly limit

Protected Conservation Areas:

e 1 ug/m?is the annual limit
[where lichens or bryophytes
(including mosses, landworts
and hornwarts) are present]

e 3 pug/m?is the annual limit
(where lichens or bryophytes
are not present)

Airborne concentration
limits:

Environmental Assessment
Levels and Protected
Conservation Areas.

Carbon monoxide (CO)

Airborne concentration limits:
e 30,000 pg/m? is the hourly limit

Airborne concentration
limits:

Environmental Assessment
Levels.®8

Chlorine and inorganic
compounds (CI)

Airborne concentration limits:
e 15 ug/m? is the annual limit
e 290 pg/m?is the hourly limit

Airborne concentration
limits:

Environmental Assessment
Levels.'®

Fluorine and inorganic
compounds (HF)

Airborne concentration limits:
e 160 pg/m?is the hourly limit

Airborne concentration
limits:

Environmental Assessment
Levels.0

Hydrogen cyanide
(HCN)

Airborne concentration limits:
e 220 pg/meis the hourly limit

Airborne concentration
limits:

Environmental Assessment
Levels. ™!

188 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit

189 SEPA, Integrated Pollution Prevention and Control (IPPC) Environmental Assessment and appraisal of BAT (2003) https://www.sepa.org.
uk/media/35958/ippc_h1.pdf

190 SEPA, Integrated Pollution Prevention and Control (IPPC) Environmental Assessment and appraisal of BAT (2003) https://www.sepa.org.
uk/media/35958/ippc_h1.pdf

191 Defra, Air emissions risk assessment for your environmental permit (2016) https://www.gov.uk/guidance/air-emissions-risk-assessment-
for-your-environmental-permit
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Freshwater

Background

Freshwater is essential for life. Of all the water on Earth, only 2.5% is freshwater, and only 1% of this is accessible
for human use'. Freshwater is utilised by many sectors of our economy, as well as being used for recreation and
wellbeing. Both the availability and quality of freshwater are important considerations. Too much water, and the
timing of such an event may cause flooding. Conversely, too little water can result in drought. These, together with
the presence of pollutants, are pressures which have implications for humans, nature, and the economy

In order to understand where changes in the status of fresh waters and how these will affect human health or the
environment, it is important to first understand where pollution is most concentrated, how it occurs, and what
elements are involved. To do so, robust and comprehensive data is required to enable an assessment of the status
of freshwater asset. To produce the freshwater assessment the Natural Capital Committee (NCC) has looked at a
range? of datasets, these are presented in Diagram 1 below.

Datasets used in freshwater analysis, timescale covered and their status (open or non-open source)

m===== Dataset open source Dataset non- open source

A Environment Agency, WFD cycle 1 surface water classification status and objectives
https://data.gov.uk/dataset/1b96de4 1-148c-4280-a244-de0124b2bd8e/wfd-cycle- 1-surface-water-classification-status-and-objectives

Environment Agency, WFD Classification Status Cycle 2
https://data.gov.uk/dataset/41cb73a1-91b7-4a36-80f4-b4c6e102651a/wfd-classification-status-cycle-2

Environment Agency, WFD Groundwater Classification Status and Objectives Cycle 1
https://data.gov.uk/dataset/080efe4f-1a7c-4222-b700-c1cbe15db168/wfd-groundwater-classification-status-and-objectives-cycle- 1

Environment Agency, WFD Cycle 2 groundwater classification status and objectives
https://data.gov.uk/dataset/6c4d3600-2f25-4b12-a56d-1689586f085b/wfd-cycle-2-groundwater-classification-status-and-objectives

Environment Agency, ENV15 — Water abstraction tables for England
https://www.gov.uk/government/statistical-data-sets/env15-water-abstraction-tables

Environment Agency, Areas of water stress: final classification
https://www.iow.gov.uk/azservices/documents/2782-FE1-Areas-of-Water-Stress.pdf

Countryside Survey, Ponds Report from 2007
http://www.countrysidesurvey.org.uk/sites/default/files/CS_UK_2007_TR7%20-%20Ponds%20Report.pdf

Datasets used in analysis

European Environment Agency (EEA), Groundwater bodies https://www.eea.europa.eu/data-and-maps/figures/chemical-status-of-ground-
water-bodies-2 and https://www.eea.europa.eu/data-and-maps/figures/percent-of-groundwater-bodies-in-1

Defra, Water abstraction statistics: England, 2000 to 2017
https://www.gov.uk/government/statistics/water-abstraction-estimates

Defra, Abstraction reform report 2019
https://www.gov.uk/government/publications/abstraction-reform-report-2019
|

Defra, Water Conservation report 2018
https://www.gov.uk/government/publications/water-conservation-report-2018
]

\ /

1999 2000 2007 2009 2012 2013 2015 2017 2018 2019

Timescale covered in dataset (not to scale)

1 National Geographic: Freshwater Crisis. https://www.nationalgeographic.com/environment/freshwater/freshwater-crisis/

2 Given the limited resources available to the NCC the list of datasets is not comprehensive and further work is required to scope additional
datasets to complement this assessment.
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In terms of the scope of this work, the NCC has relied on existing data and analysis with expert input rather than
developing new analysis. Evidence and data from a range of different sources — with significant variation in the
quality and quantity of data available - has been compiled to produce the assessments. The Committee is not
aware of any existing, recent comprehensive work that brings together available evidence and integrates it into an
assessment of the extent and condition of natural capital assets. These seven technical annexes and underpinning
datasets can provide a template for the Office for Environmental Protection (OEP), and act as a starting point for the
natural capital systems-based assessment required to effectively undertake its statutory 25 Year Environment Plan
(25 YEP) scrutiny function from 2021.

Freshwater asset

The NCC has undertaken a desk-based literature review to scope out measurements (datasets) to assess the
condition and extent of freshwater. In order to produce the freshwater assessment, the NCC has used datasets and
evidence from:

e Water Framework Directive (WFD)® cycle 1 & 2 and the Groundwater Directive* reported by the Environment Agency;
e Catchment Data Explorer®;

e Evidence from the River Basin Management Plans®,

e Data on abstraction from the Environment Agency’;

e FEvidence published by Defra on water resources; and

e Evidence from the European Environment Agency (EEA) for surface® ° and groundwater®.

To produce the assessment of freshwater the NCC has started by scoping out the components of the asset, which
are presented in Figure 1.

A data trend assessment followed (where data was available) to see how these components and measurements
changed over time and where possible try to infer the status of their condition and extent.

Figure 1: Freshwater components for assessment

Components
of the asset

1 - Surface 2 - Groundwater 3 - Water
water bodies bodies resources

Grouped 1.1 - Lakes 1.2 - Rivers 1.5 — Small 3.1 — Water abstraction
elements and streams water bodies 3.2 - Unsustainable
abstraction
3.3 —Areas of water stress
Measurements 1.4- 1.3 - Canals 2.1 — Chemical 2.2 - Quantitative 3.4 — Water industry leakage
f condition Transitional classification classification 3.5 — Water consumption

WY U water bodies (condition) (extent)
and extent

Legend: Water Water framework directive cycle 1 and cycle 2 Water framework directive cycle 1 and cycle 2

resources are not an ¢ Ecological classification e Chemical classification

asset. Denoted with e Chemical classification ¢ (Quantitative classification

the dotted line: o Qverall classification o Qverall classification

Source: NCC 2020

3 Environment Agency, About the Water Framework Directive http://evidence.environment-agency.gov.uk/FCERM/en/SC060065/About.aspx
4 European Parliament, Directive 2006/118/EC (2006) https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32006L0118

5 Environment Agency, Catchment Data Search https://environment.data.gov.uk/catchment-planning/
6

Environment Agency, River basin management plans: national evidence and data report (2015) https://www.gov.uk/government/
publications/river-basin-management-plans-national-evidence-and-data-report

7 Environment’ Agency, ENV'15 — Water abstraction tables for England (2019) https://www.gov.uk/government/statistical-data-sets/env15-
water-abstraction-tables

8 EEA, Ecological status of surface water bodies (2018) https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-
water-assessment/water-assessments/ecological-status-of-surface-water-bodies

9 EEA, Chemical status of surface water bodies (2018) https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-
water-assessment/water-assessments/chemical-status-of-surface-water-bodies

10 EEA, Groundwater quantitative and chemical status (2018) https://www.eea.europa.eu/themes/water/european-waters/water-quality-
and-water-assessment/water-assessments/groundwater-quantitative-and-chemical-status
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https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-water-assessment/water-assessments/ecological-status-of-surface-water-bodies
https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-water-assessment/water-assessments/chemical-status-of-surface-water-bodies
https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-water-assessment/water-assessments/chemical-status-of-surface-water-bodies
https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-water-assessment/water-assessments/groundwater-quantitative-and-chemical-status
https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-water-assessment/water-assessments/groundwater-quantitative-and-chemical-status

To produce the assessment of surface and groundwater the NCC has followed the approach of the WFD, which
is to classify water bodies based on their status classification, as displayed in Table 1. While Figure 2 and 3 below
present the test taken under the WFD for surface and groundwater classification.

Table 1: Water Framework Directive (WFD) classification framework of water bodies

Waterbody
type

Classification
framework

Description

Surface water bodies

Ecological status

“Ecological status is an assessment of the quality of the structure

and functioning of surface water ecosystems. It shows the influence

of pressures (e.g. pollution and habitat degradation) on the identified
quality elements. Ecological status is determined for each of the

surface water bodles of rivers, lakes, transitional waters and coastal
waters, based on biological quality elements and supported by
physico-chemical and hydromorphological quality elements. The overall
ecological status classification for a water body is determined, according
to the ‘one out, all out’ principle, by the element with the worst status
out of all the biological and supporting quality elements” -

Chemical status

“For surface waters, good chemical status means that no
concentrations of priority substances exceed the relevant EQS
established in the Environmental Quality Standards Directive 2008/105/
EC (as amended by the Priority Substances Directive 2013/39/EU). EQS
aim to protect the most sensitive species from direct toxicity, including
predators and humans via secondary poisoning. A smaller group of
priority hazardous substances were identified in the Priority Substances
Directive as uPBT (ubiquitous (present, appearing or found everywhere),
persistent, bioaccumulative and toxic). The uPBTs are mercury,
brominated diphenyl ethers (pBDE), tributyiltin and certain polyaromatic
hydrocarbons (PAHSs)" 2.

Overall status

It is the combined classification of ecological and chemical assessments.

Groundwater

Chemical status

“To meet the aim of good chemical status, hazardous substances
should be prevented from entering groundwater, and the entry of all
other pollutants (e.g. nitrates) should be limited. In addition, impacts

on surface water linked with groundwater or groundwater-dependent
terrestrial ecosystems should be avoided, as should saline intrusions”.

Quantitative status

“Good quantitative status can be achieved by ensuring that the available
groundwater resource is not reduced by the long-term annual average
rate of abstraction. In addition, impacts on surface water linked with
groundwater or groundwater-dependent terrestrial ecosystems should
be avoided, as should saline intrusions”*.

Overall status

[t is the combined classification of quantitative and chemical assessments.

11 EEA, Ecological status of surface water bodies (2018) https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-
water-assessment/water-assessments/ecological-status-of-surface-water-bodies

12 EEA, Chemical status of surface water bodlies (2018) https://www.eea.europa.eu/themes/water/european-waters/water-quality-and-
water-assessment/water-assessments/chemical-status-of-surface-water-bodies

13 EEA, Groundwater quantitative and chemical status (2018) https://www.eea.europa.eu/themes/water/european-waters/water-quality-
and-water-assessment/water-assessments/groundwater-quantitative-and-chemical-status

14 EEA, Groundwater quantitative and chemical status (2018) https://www.eea.europa.eu/themes/water/european-waters/water-quality-
and-water-assessment/water-assessments/groundwater-quantitative-and-chemical-status
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Figure 2: Water Framework surface water bodies overall, ecological and chemical classification tests
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Figure 3: Water Framework groundwater bodies overall, quantitative and chemical classification tests
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15 Environment Agency, Catchment data explorer help page https://environment.data.gov.uk/catchment-planning/help
16 Environment Agency, Catchment data explorer help page https://environment.data.gov.uk/catchment-planning/help
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The WFD uses a scale to define the status of each water body, ranging from ‘high’ to ‘bad’. See Table 2 below for a
description of each status.

Table 2: Definition of status in the Water Framework Directive

Status Definition

High Near natural conditions. No restriction on the beneficial uses of the water body. No impacts on
amenity, wildlife or fisheries.

Good Slight change from natural conditions as a result of human activity. No restriction on the beneficial
uses of the water body. No impact on amenity or fisheries. Protects all but the most sensitive
wildlife.

Moderate | Moderate change from natural conditions as a result of human activity. Some restriction on the
beneficial uses of the water body. No impact on amenity. Some impact on wildlife and fisheries.

Poor Major change from natural conditions as a result of human activity. Some restrictions on the
beneficial uses of the water body. Some impact on amenity. Moderate impact on wildlife and
fisheries.

Bad Severe change from natural conditions as a result of human activity. Significant restriction on the

beneficial uses of the water body. Major impact on amenity. Major impact on wildlife and fisheries
with many species not present.

Source: Environment Agency'”

Using the classification presented in Table 1 and the status from Table 2, the NCC has then looked at currently
available datasets and the evidence base in the England and/or UK to assess the condition and extent of each
component of the freshwater asset presented in Table 3. To supplement the WFD classification, this assessment
also looks at available datasets and evidence base in the England and/or UK to assess on the consumption of
water (and leakage) and small water bodies (SWB) which are outside of the scope of the WFD.

Table 3: components and sub-components of the freshwater asset

Asset Components of the asset Subcomponents of the asset
Freshwater Surface water bodies e | akes

e Rivers and streams

e Canals

e Transitional waters
Small water bodies (SWB)

Groundwater

Groundwater bodies

The WFD data is presented for cycle 1 and cycle 2,'® for the former, the baseline point is 2009 and for the latter,
the baseline point is 2013. It is important to highlight that these two cycles and respective datasets are not directly
comparable, as cycle 2 follows a different monitoring and classification standard. Further detail can be found under
the Environment Agency Data Catchment Explorer’® website.

17 Environment Agency, Catchment data explorer help page https://environment.data.gov.uk/catchment-planning/help

18 There are difference on the waters bodies that are monitored between cycle 1 and 2. In the majority of cases there was little or no change
from the water body reported in the first cycle River Basin Management Plan (RBMP). In others, due to extensive merging or splitting of
water bodies, there was a significant change. This process resulted in the creation of some new water bodies, e.g.: by splitting a large
water body into two small new ones, as well as the removal of many small water bodies which were below the size thresholds set out in
the WFD guidance. Source: https://data.gov.uk/dataset/b8580c97-8108-46cd-8295-ec0c431a2937/wid-water-framework-directive-
cycle-1-and-cycle-2-water-body-changes

19 Environment Agency, Catchment Data Search https://environment.data.gov.uk/catchment-planning/
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Summary of overall (partial) freshwater assessment

The NCC has produced a partial assessment of the condition and extent of the freshwater asset. The assessment
uses a ‘RAG’ rating approach to indicate the status of the freshwater asset and its associated components. The
RAG rating is based on a trend assessment (historical) and the progress made towards compliance with existing
targets and/or other commitments. See Table 4 for the RAG scale — note that the ‘grey’ rating is added to highlight
instances where an assessment was not possible, due to factors including limited data availability. The ‘amber’
rating (‘no change’ / ‘mixed’) reflects instances where there is a change in the trend of a small magnitude (equal to
or less than 1%), or where the evidence is inconclusive.

Table 4: RAG rating scale for the freshwater asset

RAG rating Colour

Unable to assess

Deteriorating

No change/mixed

Improving

The overall assessment of the freshwater annex — based on the datasets available — is ‘Red’: deteriorating — this
is based on the limited progress government has made towards meeting the WFD objectives for surface and
groundwater. For example, for cycle 2 only 16% of surface water bodies achieve at least ‘good’ ecological status.
In addition, water continues to be abstracted unsustainably and water consumption has remained flat at around
140 litres per capita since 2012/13. This assessment is based on the three group headings (see points 1-3 below)
and is underpinned by the trend assessment made to the freshwater components (e.g.: lakes, rivers, etc...).

1. Surface water bodies
2. Groundwater bodies

3. Water resources

The NCC findings are presented in Table 5 based on the datasets available, with a RAG rating for each of the
three group headings. The RAG rating issued is partly subjective as it is based on a bottom-up assessment of
each freshwater components. In the sections that follow in this technical annex, a more in-depth assessment
of the historical trend and compliance with targets/commitments is presented. The key findings from the NCC
assessments are:

e Surface water bodies are not on track to meet the Water Framework Directive (WFD) objective for 75% to have
‘good’ ecological status or potential by 2027. Only 16% of surface water bodies achieved ‘good’ and ‘high’
status in 2018.

e The number of rivers and streams meeting the WFD cycle 2 objectives of ‘good’ ecological status has declined
from 28% in 2013 to 14% in 2018.

e Groundwater meeting ‘good’ chemical status (condition) is only 53% vs. a target of 87%, and ‘good’ quantitative
status (extent) is only 69% vs. a target of 82%.

¢ The significant water management issues impacting the water environment include physical modifications
(affecting 39% of water bodies in England), pollution from waste water (affecting 35% of water bodies in
England), and pollution from rural areas (affecting 35% of water bodies in England).?

e The status of many small freshwater bodies are not currently monitored as this is not a requirement of the WFD.
The data that does exist is not assessed centrally.

e Limited progress has been made towards reducing water abstraction (between 2011 and 2017), reducing
consumption per capita (between 2011/12 and 2017/18) and reducing water industry leakage (between 2014/15
and 2017/18).

e Around 22% of water currently put into the supply is lost through leakage, equating to around 3 billion litres of
water per day.’?'

20 Based on the finding from the Environment Agency (EA) on the River Basin Management Plans: national evidence and data report -
https://www.gov.uk/government/publications/river-basin-management-plans-national-evidence-and-data-report

21 Defra, Water Conservation report 2018 (2018) https://www.gov.uk/government/publications/water-conservation-report-2018
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Table 5: Indicative assessment of freshwater

Components of Data availability Overall assessment
the asset
1. Surface water There are limitations to the surface

bodies water assessment, because:

e The most recent data is from 2016
as the Environment Agency has
moved to triennial reporting;

e There is no comprehensive data
on small water bodies (SWB).

So the assessment here is based on

a limited set of evidence.

2. Groundwater There are limitations to the
bodies groundwater assessment, because:
e The most recent data is from
2015.

3. Water resources | There is limited data available on
water consumption per capita, areas
of water stress and unsustainable
abstraction.

Individual freshwater components assessment

The overall assessment based on the three groups set out above is underpinned by an analysis of sub-components
(as displayed in Figure 1). A full summary assessment of the condition, extent and pressures of these sub-
components, grouped by the three overall components are presented in Table 6. The assessment follows the

same approach of the overall assessment, i.e. analysing the trend (historical data) and the progress made towards
compliance with existing targets and/or commitments. The assessment is split into four categories, with a RAG
rating assigned for each, as follows:

1. Compliance against target/commitment is the comparison of the target or commitment baseline against the
most recent data. For example, assessing the condition of groundwater against WFD objectives;

2. The long-term trend assessment is based on the earliest available data point against the most recent data/
evidence. For example, comparing the change between 1970 and 2018;

3. The NCC baseline trend assessment uses 2011 as the starting point for the assessment (‘NCC baseline’), as
this was when Government first committed: “to be the first generation to leave the natural environment of England
in a better state than it inherited. To achieve so much means taking action across sectors rather than treating
environmental concerns in isolation. It requires us all to put the value of nature at the heart of our decision making — in
Government, local communities and businesses.”?? Here the 2011 baseline (where data is available) is compared
against the most recent data/evidence. This also relates to the NCC census advice?® and its interim response to the 25
YEP Progress Report for a need to have a common base year to assess progress against;

4. The short-term trend assessment compares the change to the most recent data/evidence (year on year change).
For example, comparing the change between 2017 and 2018. Looking at short-term trend data is important, as it
makes recent progress more transparent, where it can be masked when observing historic trends.

22 Defra, The natural choice: securing the value of nature — Full Text (2011) https://www.gov.uk/government/publications/the-natural-choice-
securing-the-value-of-nature

23 NCC, Natural Capital Committee’s advice on an environmental baseline census of natural capital stocks: an essential foundation for
the government’s 25 Year Environment Plan (2019) https://www.gov.uk/government/publications/natural-capital-committee-advice-on-
developing-an-environmental-baseline-census
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The overall assessment RAG rating is based on each measurement’s RAG rating presented in Table 6 below. The
data presents a decline in the number of surface water measurements (based on available data). For example, the
number of rivers and streams meeting the WFD cycle 2 objectives of ‘good’ ecological status has declined from
28% in 2013 to 14% in 2018. There is also mixed evidence between cycle 1 and cycle 2 for both surface and
groundwater bodies. The points below summarise the key findings:

¢ Rivers and streams have the lowest cycle 2 classification, with only 14% achieving at least ‘good’ status, falling
short of the WFD objective of 75% of surface water bodies in England to have an objective of ‘good’ ecological
status, or potential, by 2027.

¢ While, canals have the highest classification status under surface water, with just under 54% achieving at least
‘good’ status.

e |t was estimated that in 2019, 9% of surface water was unsustainably abstracted.

The key RAG ratings for the individual measurements are presented below in Table 6.

Table 6: Measurements assessment and respective RAG ratings

Assessment
Measurements of the component Compliance ) Compliance
and subcomponents of the asset | yith target or Target/long | NCC baseline | .. target or
. term trend/ | (2011) .
commitment commitment
1.1 - Lakes Cycle 1 -A
Cycle 2 - A Cycle 1 = N/A Cycle 2 - A
1.2 - Rivers and streams
Cycle 1 = N/A Cycle 2 - A
@ 1.3 - Canals Cycle 1 - Cycle 1 -A
2
S Cycle 1 - N/A
S
© 1.4 - Transitional water
3 bodies - _
8 Cycle 1 - N/A Cycle 2 - R
o
hw
5 1.5 - Small water bodies N/A N/A N/A
Cycle 1 - A N/A N/A
]
©
% 2.1 - Groundwater bodies?*
= 8 Cycle 2 - A
o3
O o
3.1 - Water Abstraction
" 3.2 - Ungustainable A A N/A N/A
o abstraction
S
3 3.3 - Areas of water stress | N/A N/A N/A N/A
(7]
Q i
= 3.4 - Water industry N/A A
) leakeage
©
= 3.5 - Water consumption | N/A A A

24 Here the assessment is based on the combination of chemical and quantitative classificaitons.
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1. Surface water bodies

The NCC'’s assessment of surface water bodies (based on data and evidence compiled for the WFD) looks at the
condition and extent of inland waters® such as lakes, reservoirs, rivers, streams, canals, and transitional waters,
but excludes ditches and surface water transfers — bathing waters are assessed under the marine annex 3. It
also includes small waters bodies that are outside of the scope of the WFD?, such as small lakes and ponds, as
these are vital habitats for wildlife. See Table 7 for list surface water bodies (asset components) included under this
assessment and current policy objectives (targets).

Table 7: List of water bodies and targets

Waterbody type Existing target/limits

1.1 - Lakes? Improvement target:

Water Framework Directive (WFD) (2000/60/EC) establishing a
framework for European Community action in the field of water policy.?®

The WFD target is to get 100% of water bodies in England to meet
1.2 - Rivers and streams | 9ood ecological status or potential. However, the WFD has provisions
on disproportionate cost and technical feasibility.

Given these provisions, the 2015 impact assessment set a lower
target with the aim that 75% of surface water bodies in England to
have an objective of good ecological status or potential by 2027.2°
There are no specific targets for surface waters in terms of their
chemical classification, only limits that need to be met.

The WFD target is also a commitment in the 25 Year Environment
Plan (25 YEP) has the commitment: “Improving at least three-
quarters of our waters to be close to their natural state as soon as is
practicable”®. However, the plan does not define what is meant by

1.4 - Transitional waters | 800N as practicable.

Surface
water bodies | 1.3 - Canals

1.5 - Small water Improvement target:
bodies®’ There are no targets for the improvements of small water bodies.

The overall assessment of surface water bodies

From our assessment, it would appear that the overall state of surface water bodies (including lakes, rivers and
streams, canals, transitional waters and coastal waters) has deteriorated over both cycles 1 and 2. For cycle 1,
surface water bodies achieving ‘high’ or ‘good’ ecological status has declined from just over 23% in 2009 to just
under 18% in 2016. While for cycle 2 there is a similar declining trend from just under 28% in 2013 to around 16%
in 2018%. It is important to highlight that in 2015 England adopted the new monitoring and classification standards
which are based on cycle 2 from the WFD. For completeness, in Figure 4 data from cycles 1 and 2 are presented
together, however, these are not directly comparable. The points below summarise the key findings:

25 Defined as all standing or flowing water on the surface of the land, and all groundwater on the landward side of the baseline from which
the breadth of territorial waters is measured. https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32000L0060&from=HR

26 Artificial and modified lake water bodies are included within this dataset, however, generally only lakes above > 50 hectares
were assessed under the WFD except for lakes in protected areas, where a minimum of 5.0ha. Source: https://data.
catchmentbasedapproach.org/datasets/05087d88c1064a73ab24696527b0d782_0

27 Lakes also include artificial lakes, reservoirs, and flooded gravel pits.

28 European Parliament, Directive 2000/60/EC (2000) https://eur-lex.europa.eu/resource.html?uri=cellar:5c835afb-2ec6-4577-bdf8-
756d3d694eeb.0004.02/DOC_1&format=PDF

29 Environment Agency, Update to the river basin management plans: impact assessment (2015) https://www.gov.uk/government/
publications/update-to-the-river-basin-management-plans-impact-assessment

30 Defra, 25 Year Environment Plan (2018) https://www.gov.uk/government/publications/25-year-environment-plan
3

32 In 2016, the Environment Agency moved away from the annual reporting to a triennial reporting system. This means that data for 2017
and 2018 have been carried forward from the 2016 assessment.

=

Small water bodies compromised ponds, small lakes, ditches, streams, upland waters, and small streams.
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¢ Rivers and streams have the lowest cycle 2 classification, with only 14% achieving at least ‘good’ status, falling
short of the WFD objective of 75% of surface water bodies in England having a ‘good’ ecological status or
potential by 2027.

e The number of rivers and streams meeting the WFD cycle 2 objectives of ‘good’ ecological status has declined
from 29% in 2013 to 14% in 2018.

¢ While, canals have the highest classification status under surface water bodies, with just under 54% achieving at
least ‘good’ status.

® The significant water management issues impacting the water environment include physical modifications
(affecting 39% of water bodies in England), pollution from waste water (affecting 35% of water bodies in
England), and pollution from rural areas (affecting 35% of water bodies in England).=®

e The status of many small freshwater bodies are not currently monitored as this is not a requirement of the WFD.
The data that does exist is not assessed centrally.

Figure 4: Status classification of surface water bodies in England: 2009 to 2018

Overall status classification of surface water bodies in
England: 2009 to 2018
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Source: Environment Agency — WFD cycles 1 and 2.3+ 3

At present, the data therefore suggests that England is not on track to meet the WFD objective of getting 75% of
surface water bodies to have an objective of ‘good’ ecological status®® or potential. See Table 8 for the NCC short,
long and baseline assessment. Further discussion on why surface water bodies are not meeting this objective is
provided under the ‘reasons for failure section’. The sections that follow present the classification of individual water
bodies.

33 Based on the finding from the Environment Agency (EA) on the River Basin Management Plans: national evidence and data report -
https://www.gov.uk/government/publications/river-basin-management-plans-national-evidence-and-data-report

34 Environment Agency, WFD cycle 1 surface water classification status and objectives (2020) https://data.gov.uk/dataset/1b96de4 1-148¢c-
4280-a244-de0124b2bd8e/wfd-cycle-1-surface-water-classification-status-and-objectives

35 Environment Agency, WFD Classification Status Cylce 2 (2020) https://data.gov.uk/dataset/41cb73a1-91b7-4a36-80f4-b4c6e102651a/
wfd-classification-status-cycle-2

36 Ecological status is an assessment of the quality of the structure and functioning of surface water ecosystems. It shows the influence of
pressures (e.g. pollution and habitat degradation) on the identified quality elements. Includes of mix of chemicals, physical and biological
parameters.
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Table 8: NCC assessment of progress and RAG rating

NCC baseline
(2011)

Measurable Short-term trend

commitment

Compliance
with target or
commitment

Long-term trend

75% of surface
water bodies in
England to have
an objective of
‘good’ ecological
status or potential
by 2027.

Cycle 2: Data is not
available.

Cycle 2: From 2016
the Environment
agency publishes data
on a triennial basis,

S0 it is not possible

to compare the latest
data 2018 with 2017
as these are the same.
When comparing to
2015, there has a been
a small decline of under
1 percentage point.

1.1 - Lakes Cycle 1: There has
been a slight increase
in lakes achieving ‘high’
and ‘good’ ecological
status from just under

27% to just over 27%.

Cycle 2: Between Cycle 2: Data is not | Cycle 2: From 2016
2013 and 2018 available. the Environment

there has been a agency publishes data
slight decline in the on a triennial basis,
number of lakes S0 it is not possible
achieving ‘high’ and to compare the latest
‘good’ ecological data 2018 with 2017
status from just 17% as these are the same.
to just over 16% When comparing to
2015, there has been a
small decline of under
1 percentage point.
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1.2 - Rivers and
streams

Cycle 2: Data is not
available.

Cycle 2: From 2016
the Environment
agency will publish
data on a triennial
basis, so it not possible
to compare the latest
data 2018 with 2017
as these are the same.
When comparing to
2015, there has a been
a small decline of under
1 percentage point.

1.3 - Canals Cycle 1: Based on
data from cycle 1
canals are not meeting
the WFD objective of
75% surface water
bodies in England

to have an objective
of ‘good’ ecological
status or potential by
2027, but could be

on track to meet this
objective by 2027. In
2016, 67% achieved
‘high” and ‘good’
ecological status.

Cycle 1: There was
no significant change
between 2015 and
2016 estimates.

Cycle 2: Data is not
available.

Cycle 2: From 2016
the Environment
agency will publish
data on a triennial
basis, so it not possible
to compare the latest
data 2018 with 2017
as these are the same.
When comparing to
2015, there has a been
a small decline of under
1 percentage point.
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1.4 - Transitional
water bodies

1.5 - Small water
bodies (SWB)

The condition of lakes

Using data from the WFD cycles 1 and 2, this section presents the NCC'’s assessment on the status of lakes,
starting with the ecological classification.

In terms of ecological status, starting with data from cycle 2 in 2018,% it can bee seen that the number of lakes
that achieved ‘high’ or ‘good’ ecological status stood at around 16%. When compared to 2013 (the earliest data is
available for cycle 2) a small deterioration can be seen of just under 1 percentage point. It is important to highlight
that of the 16% meeting ‘high’ or ‘good’ ecological status, the majority of lakes are under ‘good’ status with only
one classified as high. See Figure 5 for the trend since 2009.

37 In 2016, the Environment Agency moved away from the annual reporting to a triennial reporting system. This means that data for 2017
and 2018 have been carried forward from the 2016 assessment. There number of water bodies being assessed differes between cycle 1

and cycle 2 as well.
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Figure 5: Status of lakes: ecological classification since 2009 for cycles 1 and 2

Status of ecological classification of lakes in England: 2009 to
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Source: Environment Agency — WFD cycles 1 and 2.

The status of lakes in terms of the chemical classification shows that in 2018% just under 99% of lakes assessed
achieved ‘good’ status and with just one lake having a ‘fail’ status. It is not possible to make a simple comparison
with 2013 data from cycle 2 as more lakes were previously assessed. To provide an indication in terms of
percentage change, the data presents a slight increase in the number of lakes achieving ‘good’ status. The same
can be said for cycle 1 data, where there has also been a decline in the number of water bodies being assessed
between 2015 and 2016. See Figure 6 for a time series from 2009 to 2018, covering both cycles.

Figure 6: Status of lakes: chemical classification since 2009 for cycles 1 and 2
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Source: Environment Agency — WFD cycles 1 and 2.

38 In 2016, the Environment Agency moved away from the annual reporting to a triennial reporting system. This means that data for 2017 and 2018
have been carried forward from the 2016 assessment. There number of water bodies being assessed differes between cycle 1 and cycle 2 as well.
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The overall (combined) status for lakes is almost identical to the ecological assessment, the main difference is in
cycle 1 for the number of lakes meeting ‘good’ or ‘moderate’ status. As per the ecological status, in cycle 2 only
around 16% of lakes meet the ‘high’ or ‘good’ ecological status for the overall assessment in 2018. This is in line
with the overall status of surface water bodies of around 16% and falls short of the 75% WFD objective. See Figure
7 for the historical trend for cycles 1 and 2.

Figure 7: Status of lakes: overall classification since 2009 for cycles 1 and 2

Overall status classification of lakes in England: 2009 to 2018
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Source: Environment Agency — WFD cycles 1 and 2.

In addition to the WFD data, the Centre for Ecology and Hydrology (CEH) has made data on the condition and extent
of lakes in England freely available. The data is presented at the lake level and covers several measurements such as
water chemistry, quality, and typology. The data can be found under the CEH UK lakes portal*®.

The condition of rivers and streams

To assess the condition of rivers and streams, the NCC has based its assessment on the chemical, ecological, and
overall (combined) classification of the WFD cycles 1 and 2.

For the ecological classification of rivers and streams, the latest data (from 2018 for cycle 2 shows that there has
been a steady deterioration in the number of rivers and streams that achieve a ‘good’ or ‘high’ ecological, falling
from around 29% in 2013 to around 14% in 2018. For cycle 1 the trend is similar with the data showing a decline
between 2010 and 2016, from around 23% to 17%, respectively. See Figure 8 for the change in status since 2009.

39 CEH, UK lakes portal https://eip.ceh.ac.uk/apps/lakes/search.html

40 In 2016, the Environment Agency moved away from the annual reporting to a triennial reporting system. This means that data for 2017
and 2018 have been carried forward from the 2016 assessment. There number of water bodies being assessed differes between cycle 1
and cycle 2 as well.
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Figure 8: Status of rivers and streams: ecological classification since 2009 for cycles 1 and 2

Status of ecological classification of rivers and streams in
England: 2009 to 2018
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Source: Environment Agency — WFD cycles 1 and 2.

The latest data for chemical classification for cycle 2 from 2018*' shows that only a small number of rivers and
streams (around 3%) fail to meet ‘good’ chemical status. There has also been an increase in the number of rivers
and streams meeting ‘good’ status from around 85% in 2013 to around 97% in 2018. For cycle 1, in 2009 around
77% achieved ‘good’ status, increasing to around 83% in 2016. See Figure 9 for the trend since 2009 for cycles 1
and 2.

Figure 9: Status of rivers and streams: chemical classification since 2009 for cycles 1 and 2
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Source: Environment Agency — WFD cycles 1 and 2.
41 In 2016, the Environment Agency moved away from the annual reporting to a triennial reporting system. This means that data for 2017

and 2018 have been carried forward from the 2016 assessment. The number of water bodies being assessed differes between cycle 1
and cycle 2 as well.
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The overall status (combined chemical and ecological) for rivers and streams is almost identical to the ecological
assessment. The main difference is the number of water bodies receiving ‘good’ and ‘moderate’ status, with the
overall having a smaller number of good statuses. As per cycle 2’s ecological status, only around 14% of rivers
and streams achieved a ‘good’ or ‘high’ status. This is a somewhat lower estimate than the overall status of
surface water bodies (of around 16%) and falls considerably short from the 75% WFD objective. See Figure 10
for the trend since 2009.

Figure 10: Status of rivers and streams: overall classification since 2009 for cycles 1 and 2
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Source: Environment Agency — WFD cycles 1 and 2.

The condition of canals

To assess the condition of canals the NCC has followed the same approach as for lakes, rivers and streams.

For the ecological classification, the latest cycle 2 evidence presents the number of canals meeting ‘good’ or

‘high’ status declining since 2013 from around 68% to 54% in 2018%*. However, for cycle 1 the trend presents an
improvement from around 53% in 2011 to around 67% in 2016. It is important to highlight that no canal achieves a
‘high’ status in either cycle. See Figure 11 for trend overtime for cycles 1 and 2.

42 In 2016, the Environment Agency moved away from the annual reporting to a triennial reporting system. This means that data for 2017
and 2018 have been carried forward from the 2016 assessment. There number of water bodies being assessed differes between cycle 1
and cycle 2 as well.
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Figure 11: Status of canals: ecological classification since 2009 for cycles 1 and 2

Status of ecological classification of canals in England:
2009 to 2018

100%
90%

80%

» 70%

60

50

40%

30%

20%

10%

0% ——

2009201020112012201320142015201620132014201520162017 2018
Cycle 1 | Cycle 2

X X

Percentage of canal

W Poor Moderate M Good M High

Source: Environment Agency — WFD cycles 1 and 2.

With respect to the chemical status, the latest cycle 2 trend since 2013 has been stable, with a minor increase
from around 97% to around 98% in 2018* of those achieving ‘good’. Cycle 1 data also presents a small increase
between 2009 and 2016, from around 79% to 83% achieving ‘good’ status. See Figure 12 for trend overtime for
cycles 1 and 2.

Figure 12: Status of canals: chemical classification since 2011 for cycles 1 and 2
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Source: Environment Agency — WFD cycles 1 and 2.

43 In 2016, the Environment Agency moved away from the annual reporting to a triennial reporting system. This means that data for 2017
and 2018 have been carried forward from the 2016 assessment. There number of water bodies being assessed differes between cycle 1
and cycle 2 as well.
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For the overall classification based on cycle 2, it can be seen that the same number of canals achieving ‘high’

or ‘good’ ecological status was around 54% in 2018. There are some minor differences between the ecological

and overall classification within cycle 1. These are around the number of canals that meet ‘good’ and ‘moderate’
status. As per the ecological status in cycle 1, around 67% of canals achieve ‘high’ or ‘good’ ecological status. This
is a much higher estimate than the overall status of surface water bodies which is estimated to be around 16%,
however this still falls short of the 75% WFD objective. See Figure 13 for the trend over time for cycles 1 and 2.

Figure 13: Status of canals: overall classification since 2009 for cycles 1 and 2
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Source: Environment Agency — WFD cycles 1 and 2.

Transitional water bodies

Transitional waters have been included under the freshwater asset following the approach of the WFD. However, the
assessment found here is also relevant to the assessment found in the Marine Annex.

The ecological classification of transitional waters (cycle 2) for ‘high’ or ‘good’ ecological status has slightly
increased between 2013 and 2018, from around 19% to around 20% respectively. Overall the trend over this
period has been stable between 18% and 21%. For cycle 1 the data also presents an increase in the number of
transitional waters meeting ‘good’ or ‘high’ ecological status, from around 14% in 2009 to around 16% in 2016.
Only one transitional water body has achieved a ‘high’ status in cycle 2 (zero in cycle 1). For further details see
Figure 14 on the trend for both cycles.
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Figure 14: Status of transitional waters: ecological classification since 2009 for cycles 1 and 2
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Source: Environment Agency — WFD cycles 1 and 2.

Based on cycle 2 data for the chemical classification it can be seen that transitional waters meeting the ‘good’
status has increased since 2013 reaching a peak of around 94% in 2015, but declined to 87% for the period 2016-
2018, For cycle 1 the data presents a steady decline, from around 69% in 2009 to around 59% in 2016. See
Figure 15 for the trend since 2009.

Figure 15: Status of transitional waters: chemical classification since 2009 for cycles 1 and 2
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Source: Environment Agency — WFD cycles 1 and 2.

44 In 2016, the Environment Agency moved away from the annual reporting to a triennial reporting system. This means that data for 2017
and 2018 have been carried forward from the 2016 assessment. The number of water bodies being assessed differes between cycle 1
and cycle 2 as well.
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There are minor differences between the ecological and the overall classification, with a slightly smaller number of
transitional water bodies achieving ‘good’ status in the latter. As per the ecological status, around 20% of canals
meet the ‘good’ or ‘high’ ecological status in cycle 2. This is a slightly higher estimate than the overall status of
surface water bodies of around 16%. However, this still falls short of the 75% WFD objective. See Figure 16 for
trend overtime for cycles 1 and 2.

Figure 16: Status of transitional: overall classification since 2009 for cycles 1 and 2
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Source: Environment Agency — WFD cycles 1 and 2.

Small water bodies (SWB)

There is limited evidence on the condition and extent of small waters bodies (SWB), as these mostly fall outside the
scope of the WFD. These SWB provide vital ecosystem services such as natural flood / drought control, nutrient
retention and cycling, and trapping sediment and contaminants.*

Given the limited evidence and data availability, the focus to assess SWB has been on ponds. There is some data
available on the condition and extent of ponds in England and Wales, the most recent data available is from the
Freshwater Habitat Trust*®. The water quality results collected by the trust volunteers and staff present that 66% of
the ponds*” tested had ‘clean water’, which is defined as having chemistry and biology that would be normal for
its area in the absence of significant human pressure. It is sometimes called ‘the natural background’, ‘minimally
impaired water quality’ or, ‘the reference condition’.

In addition to the Freshwaters Trust data, there is also data available from the Countryside Survey from 2007. The
2007 survey is the first to assess the physico-chemical condition and biological quality of ponds. Survey results
show that 58% of ponds in England had elevated levels of phosphorus or nitrogen when compared to baseline
levels in ponds located in areas of semi-natural land cover.

In terms of extent, it is estimated that in the UK there were around 800,000 ponds in the nineteenth century, falling
to around 200,000 by the 1980s.%¢ The Countryside Survey has estimated the number of ponds in England in 1998
and 2007. In 1998, the survey estimated there to be around 197,000 ponds, increasing to around 234,000 in 2007.
In Table 9 these were estimated by pond size and their respective confidence interval (Cl).

45 Riley W, Potter E, Biggs E, and et al.; Small Water Bodies in Great Britain and Ireland: Ecosystem function, human-generated degradation,
and options for restorative action (2018) https://www.sciencedirect.com/science/article/pii/S00489697 18327268

46 Freshwater Habitats Trust, People, Ponds and Water report (2018) https://freshwaterhabitats.org.uk/wp-content/uploads/2015/03/PPW-
Evaluation-_-FINAL-VERSION.pdf

47 This was based on sample size of 2,939 ponds, of which 66% had tested for clean water

48 Jefries, M. J., Ponds and the importance of their history: an audit of pond numbers, turnover and the relationship between the origins of ponds and
their contemporary plant communities in south-east Northumberland, UK (2012) https://link.springer.com/article/10.1007/s10750-011-0678-4
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Table 9: Estimated number and proportion of ponds in four size classes across England in 2007

Pond size
0.0025 - 0.04 ha 0.04 - 0.2 ha 0.02-1 ha 1-2ha Total
Number of
ponds 158,600 59,100 14,200 2,200 234,100
95% Confidence 127,200, 48,200, 8,800, 400, n/a
intervals (ClI) 193,300 71,200 21,800 4,700
% of the total 68% 25% 6% 1% 100%

Source: Countryside Survey*®

Reason for failure: for surface water bodies

In addition to classifying the status of each water body, the Environment Agency also records the reason for failure

for the water bodies that do not achieve the relevant WFD objectives. A reason for failure is assigned when a water
body is failing to achieve ‘good’ or ‘high’ status under the WFD. There are seven reasons for failure, and these are

described below in Table 10 and are found in the latest River basin management plans: national evidence and data
report®®, The reasons for not meeting their objectives range from physical modifications, invasive species, changes
to the flow and level of water, and sources of pollution.

Table 10: Reasons for failure

Reason for failure

Water management issues®

“People have made many physical changes to rivers, lakes and estuaries, for
example, flood defences and weirs, and changes to the size and shape of natural
river channels for land drainage and navigation. These modifications alter natural flow
levels, cause excessive build up of sediment in surface water bodies and the loss

of habitats and recreational uses. In many cases the uses and associated physical
modifications need to be maintained. In these circumstances it may not be possible
to achieve good ecological status”.

“Waste water, or sewage, can contain large amounts of nutrients (such as
phosphorus and nitrates), ammonia, bacteria, harmful chemicals and other damaging
substances. It can enter water bodies where sewage treatment technology to remove
enough of the phosphorus and harmful chemicals doesn’t exist, from leakages from
privately owned septic tanks and, in wet weather, storm overflows can discharge
untreated sewage having a significant impact on bathing waters. Population growth
and changes in rainfall patterns are increasing the pressure on the sewer network”.

“Some approaches to land management have increased the amount of soils and
sediment that are being washed off the land carrying phosphorus into waters which
can cause excessive algae growth called ‘eutrophication’. A changing climate means
that more intense rainfall is likely to occur, increasing the risk of impacts further. Nitrate
from fertilisers has built up in groundwater over decades and will take a long time to
reduce. Sedimentation from erosion, forestry practices, saturated and compacted
fields and livestock trampling on river banks has affected river ecology by smothering
fish spawning grounds. Other impacts include bacteriological contaminants from
animal faeces, pesticides from farming, forestry, golf courses and parks and
inappropriately storing and applying livestock slurry on land. These contaminants pose
a particular threat to bathing waters, shellfish waters and drinking water”.

49 Countryside Survey, Ponds Report from 2007 (2010) http://www.countrysidesurvey.org.uk/sites/default/files/CS_UK_2007_TR7%20

-%20Ponds%20Report.pdf

50 Environment Agency, River basin management plans: national evidence and data report (2015) https://www.gov.uk/government/
collections/river-basin-management-plans-2015

51 Based on the finding from the Environment Agency (EA) on the River Basin Management Plans: national evidcen and data report - https://
www.gov.uk/government/publications/river-basin-management-plans-national-evidence-and-data-report

2.24 Annex 2 — Freshwater



https://www.gov.uk/government/collections/river-basin-management-plans-2015
https://www.gov.uk/government/collections/river-basin-management-plans-2015
https://www.gov.uk/government/publications/river-basin-management-plans-national-evidence-and-data-report
https://www.gov.uk/government/publications/river-basin-management-plans-national-evidence-and-data-report

“Rainwater draining from roofs, roads and pavements carries pollutants, including

grit, bacteria, oils, metals, vehicle emissions, detergent and road salt drains to surface
water, including estuaries and coastal waters. Many homes and workplaces have
‘misconnected’ drains, meaning that dirty water often enters surface waters and
groundwater rather than foul sewer drains”.

“Reduced flow and water levels in rivers and groundwater caused by human activity
(such as abstraction) or less rainfall than usual can mean that there is not enough
water for people to use and wildlife might not be able to survive. Reduced flow affects
the health of fish and exaggerates the impacts of barriers such as weirs. Climate
change research shows that by 2050 England can expect significant seasonal
variations, with higher winter and lower summer flows, and a reduction in flow overall.
In the long term, there will be less water available to abstract for drinking, industry
and irrigating crops”.

“Minewater is water that has naturally entered the mine workings. When the mines
were operating the minewater was drained or pumped to keep it away from working
areas. After mines close, mine workings flood. This results in both surface waters and
groundwater being contaminated with dissolved metals such as iron, lead, coppet,
zinc or cadmium. In addition, impacts from the leaching of metals due to ore crushing
and settlement lagoons can be a real concern because the resulting spoil heaps are
often large and close to water”.

“Non-native invasive species can have significant economic impacts. The cost of
controlling invasive species to make sure that flood defences and the natural environment
are not compromised is rising. American Signal Crayfish are becoming widespread
and affect animals such as fish and invertebrates. Other species such as mitten crabs
destroy habitats like reed beds and can cause banks to collapse by burrowing into
them. Climate change is thought to drive certain species northwards, increasing their
frequency and variety in the future and affecting the condition of water bodies”.

The reasons for failure are also presented as a map that assists in the visualisation of where water bodies are
located. The data is available through the Catchment Based Approach Open Data under their Reasons for Not
Achieving Good web portal®?.

2. Groundwater

To assess the condition and extent of groundwaters the NCC has followed the same approach of the WFD and
the Groundwater Directive®. This is around classifying the groundwater bodies in terms of their chemical and
quantitative status. See Table 11 for list groundwater assessment and objectives (targets).

Table 11: List of water bodies and targets

Waterbody type | Existing target/limits

Groundwaters

Groundwater

Improvement target:

Water Framework Directive (WFD) (2000/60/EC) establishing a framework for
European Community action in the field of water policy.>*

Objectives in England:
¢ 87% of groundwater bodies have an objective of good chemical status; and
® 82% have an objective of good quantitative status

52 Catchment Based Approach Open Data, WFD Reasons for Not Achieving Good (last updated 2020) https://data.
catchmentbasedapproach.org/datasets/wfd-reasons-for-not-achieving-good?geometry=-5.345%2C52.358%2C1.697 %2C53.517

53 European Parliament, Directive 2006/118/EC (2006) https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32006L.0118

54 European Parliament, Directive 2000/60/EC (2000) https://eur-lex.europa.eu/resource.html?uri=cellar:5¢c835afb-2ec6-4577-bdf8-
756d3d694eeb.0004.02/DOC_1&format=PDF
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In addition to the WFD objectives, the groundwater directive stipulates that:5°

Pollution trend studies to be carried out by using existing data and data which is mandatory by the WFD (referred
to as “baseline level” data obtained in 2007-2008);

Pollution trends to be reversed so that environmental objectives are achieved by 2015 by using the measures set
out in the WFD;

Measures to prevent or limit inputs of pollutants into groundwater to be operational so that WFD environmental
objectives can be achieved by 2015;

Reviews of technical provisions of the directive to be carried out in 2013 and every six years thereafter;

Compliance with good chemical status criteria (based on EU standards of nitrates and pesticides and threshold
values established by Member States).

To assess the condition of groundwaters data from the Water Framework Directive (WFD) cycle 2 are used. Data
available is limited between 2013 and 2015.

The groundwater quality standards are set out in Table 12, however further details can be found in the
Groundwater Directive.

Table 12: Groundwater directive standards

Pollutant Quality standard
Nitrates 50 mg/I

Active substances in pesticides, including their relevant metabolites, 0,1 pg/l
degradation and reaction products.®® 0,5 pg/l (total)®”

Overall assessment of groundwater bodies

The assessment of the water resources — based on the datasets available — is ‘Red’: deteriorating. The latest data
for cycle 2 presents the number of water bodies achieving ‘good’ has slightly increased from around 41% in 2013
to around 42% in 2015, an increase of 0.7% from two groundwaters bodies. Data from cycle 1 presents a slightly
higher increase from around 42% to around 46%. Given the limited data available in terms of time series, this limits
the assessment that can be made. See Figure 17 for trend overtime for cycles 1 and 2.

e Groundwater meeting ‘good’ chemical status (condition) is only 53% vs. a target of 87%, and ‘good’ quantitative

status (extent) is only 69% vs. a target of 82%.

55 European Commission, Groundwater https://ec.europa.eu/environment/water/water-framework/groundwater/framework.htm

56 ‘Pesticides’ means plant protection products and biocidal products as defined in Article 2 of Directive 91/414/EEC and in Article 2 of

Directive 98/8/EC, respectively

57 ‘Total’ means the sum of all individual pesticides detected and quantified in the monitoring procedure, including their relevant metabolites,

degradation and reaction products.
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Figure 17: Status of groundwaters: the overall classification based on the WFD cycles 1 and 2 since 2009
Overall groundwater classification: 2009 to 2015
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Source: Environment Agency — WFD cycle 1% and 2%°

In terms of overall progress towards meeting the WFD objectives, the number achieving a ‘good’ status in both the
chemical and quantitative classifications is below the respective objectives. The point below summarises the key
findings. See individual sections that follow and Table 13 below for further details.

e Groundwater meeting ‘good’ chemical status (condition) is only 53% (cycle 2) vs. a target of 87%, and ‘good’
quantitative status (extent) is only 69% (cycle 2) vs. a target of 82%.

Table 13: NCC assessment of progress and RAG rating

NCC baseline | Short-term trend
(2011)

Measurable Compliance with target
commitments | and/or commitment

Long-term trend

Chemical: Cycle 1: Cycle 1 Data are not
Data are not | available.

87% of available for

groundwater 2011.

bodies have

an objective of
good chemical
status

Cycle 2:
Data are not
available for
2011.

Quantitative: Cycle 1: Cycle 1: Data are not

Data are not | available.

82% have available for
an objective 2011.

of good

quantitative

status

Cycle 2: Evidence is only | Cycle 2: Cycle 2: From the
available between 2013 Data are not | latest (2015) cycle 2
and 2015, which shows a | available for | the data presents a
small decrease of under 1 | 2011. slight decline from
percentage point. around 70% (2014) to
around 69% (2015).

58 Environment Agency, WFD Groundwater Classification Status and Objectives Cycle 1 (2020) https://data.gov.uk/dataset/080efe4f-1a7c-
4222-b700-c1cbel15db168/wfd-groundwater-classification-status-and-objectives-cycle-1

59 Environment Agency, WFD Cycle 2 groundwater classification status and objectives (2020) https://data.gov.uk/dataset/6¢4d3600-2f25-
4b12-a56d-1689586f085b/wfd-cycle-2-groundwater-classification-status-and-objectives
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Chemical classification (condition)

The most recent data available from cycle 2 for the chemical status is from 2015, which shows that the number
of groundwater bodies achieving ‘good’ status has slightly increased from around 51% in 2013 to around 53% in
2015, an increase of four groundwater bodies. While data for cycle 1 presents a decline from 59% in 2009 to 53%
in 2015. Both cycles fall short of the WFD objective of 87% of groundwater bodies to have an objective of ‘good’
chemical status. See Figure 18 of the change the classification since 2013.

Figure 18: Groundwater chemical classification based on the WFD cycles 1 and 2 since 2009
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Source: Environment Agency — WFD cycle 1%° and 2%

The quantitative classification data is also available in terms of catchment areas. In Table 14 the evidence is
presented for cycle 2. The data present the catchment areas that have achieved ‘good’ and ‘poor’ status, with the
highest levels of ‘good’ status being achieved by the Thames (11%) and Humber (9%) areas. While the areas with
the highest levels of ‘poor’ being found in Humber (9%) and the South West (8%).

Table 14: Chemical classification by catchment area since 2013 - cycle 2

Chemical classification 2013 2014 2015

Good m Good m Good Poor
Anglian 5.9% 5.5% 5.9% 5.5% 5.9% 5.5%
Dee 0.4% 0.0% 0.4% 0.0% 0.4% 0.0%
Humber 8.9% 10.0% 8.9% 10.0% 9.6% 9.2%
Northumbria 1.1% 2.6% 1.1% 2.6% 1.1% 2.6%
North West 2.2% 4.4% 2.6% 41% 2.6% 4.1%
Severn 7.7% 4.4% 7.7% 4.4% 7.7% 4.4%
Solway Tweed 1.1% 0.7% 1.1% 0.7% 1.1% 0.7%
South East 6.3% 5.9% 6.3% 5.9% 6.3% 5.9%
South West 7.4% 8.1% 7.4% 8.1% 7.4% 8.1%
Thames 10.3% 7.0% 10.3% 7.0% 10.7% 6.6%
Total 51.3% 48.7% 51.7% 48.3% 52.8% 47 .2%

Source: Source: Environment Agency — WFD cycle 162 and 2%

60 Environment Agency, WFD Groundwater Classification Status and Objectives Cycle 1 (2020) https://data.gov.uk/dataset/080efe4f-1a7c-
4222-b700-c1cbe15db168/wfd-groundwater-classification-status-and-objectives-cycle-1

61 Environment Agency, WFD Cycle 2 groundwater classification status and objectives (2020) https://data.gov.uk/dataset/6¢4d3600-2f25-
4b12-a56d-1689586f085b/wfd-cycle-2-groundwater-classification-status-and-objectives

62 Environment Agency, WFD Groundwater Classification Status and Objectives Cycle 1 (2020) https://data.gov.uk/dataset/080efe4f-1a7c-
4222-b700-c1cbel15db168/wfd-groundwater-classification-status-and-objectives-cycle-1

63 Environment Agency, WFD Cycle 2 groundwater classification status and objectives (2020) https://data.gov.uk/dataset/6¢4d3600-2f25-
4b12-a56d-1689586f085b/wfd-cycle-2-groundwater-classification-status-and-objectives
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Data on chemical status is also available spatially, see Figure 19 which presents the percentage of groundwater
bodies not in ‘good’ chemical status per river district, based on the second River Basin Management data. For a
higher resolution map see the European Environment Agency (EEA): Percentage of area of groundwater bodies not
in good quantitative status per river basin district web portal.

Figure 19: Percentage of area of groundwater bodies not in good chemical status per river basin district
(RBD) in second RBMPs

Percentage of area of groundwater bodies not in good chemical status per river basin district (RBD) in second RBMPs
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Source: European Environment Agency (EEA)%

64 EEA, Percentage of area of groundwater bodies not in good quantitative status per river basin district (2019) https://www.eea.europa.eu/
data-and-maps/figures/chemical-status-of-groundwater-bodies-2
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Quantitative classification (extent)

To measure the extent of groundwater bodies, the NCC has used data on the quantitive classification based on data
and evidence compiled by the Environment Agency to observe how extent has changed over time. From this, it is
apparent the number of groundwater bodies achieving ‘good’ status in cycle 2 has remained constant since 2013 at
around 69% - 70%. However, when looking at data from cycle 1, the data presents an increase from around 65% in
2009 to around 76% in 2015. Both cycle estimates fall short of the WFD objective of 82% of groundwater bodies to
have an objective of ‘good’ quantitative status. See Figure 20 of the change the classification since 2013.

Figure 20: Groundwater quantitative classification for cycles 1 and 2 since 2009
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The quantitative classification data is also available in terms of catchment areas. In Table 15 the NCC has presented

the evidence for cycle 2. This presents data in catchment areas that have achieved ‘good’ and ‘poor’ status, with the
highest levels of ‘good’ status being found in the South West (14%) and Humber (14%) areas. The catchment areas
being classified as ‘poor’ are found in the Thames (8%) followed by Anglian and Solway Tweed areas (both at 6% each).

Table 15: Quantitative classification by the catchment area since 2013 - cycle 2

Quantitative classification 2013 2014 2015

Good m Good m Good Poor
Anglian 6.3% 5.2% 6.3% 5.2% 5.5% 5.9%
Dee 0.4% 0.0% 0.4% 0.0% 0.4% 0.0%
Humber 15.1% 3.7% 15.1% 3.7% 14.0% 4.8%
Northumbria 3.3% 0.4% 3.3% 0.4% 3.3% 0.4%
North West 5.9% 0.7% 5.9% 0.7% 5.9% 0.7%
Severn 8.1% 4.1% 8.1% 4.1% 8.9% 3.3%
Solway Tweed 1.5% 0.4% 1.5% 0.4% 1.5% 0.4%
South East 6.6% 5.5% 6.6% 5.5% 6.3% 5.9%
South West 13.3% 2.2% 13.3% 2.2% 14.0% 1.5%
Thames 9.2% 8.1% 9.2% 8.1% 9.2% 8.1%
Total 69.7% 30.3% 69.7% 30.3% 69.0% 31.0%

Source: Environment Agency — WFD 257

65 Environment Agency, WFD Groundwater Classification Status and Objectives Cycle 1’ (2020) https://data.gov.uk/dataset/080efe4f-1a7c-
4222-b700-c1cbel15db168/wfd-groundwater-classification-status-and-objectives-cycle-1

66 Environment Agency, WFD Cycle 2 groundwater classification status and objectives (2020) https://data.gov.uk/dataset/6¢4d3600-225-
4b12-a56d-1689586f085b/wfd-cycle-2-groundwater-classification-status-and-objectives

67 Environment Agency, WFD Cycle 2 groundwater classification status and objectives (2020) https://data.gov.uk/dataset/6¢4d3600-2f25-
4b12-a56d-1689586f085b/wfd-cycle-2-groundwater-classification-status-and-objectives
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Data on quantitative status is also available spatially, see Figure 21 which presents the percentage of groundwater
bodies not in good chemical status per river district, based on the second River Basin Management data.

Figure 21: Percentage of the area of groundwater bodies not in good quantitative status per river
basin district

Percentage of area of groundwater bodies not in good quantitative status per river basin district (RBD) in second RBMPs
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Source: European Environment Agency (EEA)®

68 EEA, Percentage of area of groundwater bodies not in good quantitative status per river basin district (2019) https://www.eea.europa.eu/
data-and-maps/figures/percent-of-groundwater-bodies-in-1
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3. Water resources

In order to complement and support the limited condition and extent evidence and data from the previous sections,
the following sections present the evidence and data on the key pressures to the freshwater asset. The objective is
to present a comprehensive picture and show the scale and key sources of pressures to this asset. In Table 16 the
key measurements of pressures and their respective targets, limits and commitments are presented.

Table 16: List of water bodies and targets

Measurement Existing target/limits or commitment

Water abstraction No targets/limit or commitment exist/were found.

Defra has a target to reduce the amount of unsustainable
abstraction for surface and groundwater:®®

Surface water:

e Unsustainably abstracted: 6%
Unsustainable abstraction | ® Potentially unsustainably abstracted: 4%
e Sustainably abstracted: 90%

Groundwater:
Water e Unsustainably abstracted: 23%
resources e Sustainably abstracted: 77%
Areas of water stress No targets/limit or commitment exist/were found.

There is a commitment from Ofwat that is reiterated in the 25

Water industry water Year Environment Plan (25 YEP) to reduce water leakage by 15%

leakage between 2020-2025.7°
There is no national water consumption per capita target in
England, there is however targets set by water companies such
Water consumption per as: "
capita

e Southern Water: 100 litres by 2040
e Yorkshire Water: 111 litrs by 2045

The overall assessment of water resources

The assessment of the water resources — based on the datasets available — is ‘Red’: deteriorating — this is
based on the limited progress made towards reducing water abstraction and their objective. This is also due to
recent estimated increases in water industry leakage and per capita consumption of water. The next sections
focus on water abstraction and water resources (consumption and leakage). Table 17 below presents a high-level
assessment of the trend for water abstraction and water resources. The points below summarise the key findings:

¢ Limited progress has been made towards reducing water abstraction (between 2011 and 2017), reducing
consumption per capita (between 2011/12 and 2017/18) and reducing water industry leakage (between 2014/15
and 2017/18).’

e |t was estimated that in 2018, 9% of surface water was unsustainably abstracted.

e Around 22% of water currently put into the supply is lost through leakage, equating to around 3 billion litres of
water per day.”?

69 Defra, Water abstraction plan (2017) https://www.gov.uk/government/publications/water-abstraction-plan-2017/water-abstraction-plan

70 Ofwat, PR19 final determinations: Securing cost efficiency technical appendix (2020) https://www.ofwat.gov.uk/publication/pr19-final-
determinations-securing-cost-efficiency-technical-appendix/

71 Defra, Water Conservation report 2018 (2018) https://www.gov.uk/government/publications/water-conservation-report-2018
72 Defra, Water Conservation report 2018 (2018) https://www.gov.uk/government/publications/water-conservation-report-2018
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Table 17: Water resources assessment

Measurable
commitments

Compliance with
target and/or
commitment

3.1 - Water
abstraction

No target exists or
was found.

Long-term trend

NCC baseline (2011) | Short-term trend

3.2 - Given the limited The data shows Data is not available. Data is not
Unsustainable data, it has not mixed results. For available.
water abstraction | possible to say if | example, there has
the government is | been an increase in the
on track to meet amount of water being
its abstraction sustainably abstracted
target. from 82% in 2016 to
84% in 2019 (the target
is 90% by 2021).
3.3 - Areas of No target exists or | Not enough data is Not enough data is Not enough
water stress was found. available to produce an | available to produce data is available
assessment. an assessment. to produce an
assessment.

3.4 - Water
industry leakage

Unable to assess
against the target
as the period
covered by the
target start in
2020.

Change in water
leakage in millions of
litres per day has slightly
declined, but the decline
has been within the 1%
change.

3.5 - Water
consumption

No national target
exists.

Per capita consumption
of water in 2017/18 was
7 litres lower than than
1999/00.

There was a small
decline in per capita
consumption of water
in between 2011/12
and 2017/18 from just
over 144 to just under
143 litres per person
per day (I/p/d).

Source of water (abstraction)

Abstraction is the removal of water resources, permanently or temporarily, from rivers, lakes, canals, reservoirs, or
underground strata. The Environment Agency estimates the amount of water that is abstracted from surface and
groundwater sources and publishes statistics from 2000.7

Water abstraction from non-tidal surface water and groundwater has declined between 2000 and 2017 from
around 11,151 to 10,395 million cubic litres. While between 2011 and 2017 it has increased from around 8,193
to 10,395 million cubic metres (a 27% increase). All of this increase has come from the increase of abstraction of
non-tidal waters which has increased from 6,042 to 8,350 million cubic metres, an increase of around 38%. This
increase from 2011 and 2017 is mostly accounted for by the electricity supply industry, which increased by 1,800
million cubic metres. While groundwater abstraction has declined since 2011 by around 5%. See Figure 22 for the
trend since 2000.

73 Defra, Water abstraction statistics: England, 2000 to 2017 (2019) https://www.gov.uk/government/statistics/water-abstraction-estimates
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Figure 22: Estimated abstractions from non-tidal surface water and groundwater in England, 2000 to 2017
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Non-tidal surface water abstraction

The estimated amount of water abstraction from non-tidal has decreased from 8,799 to 8,350 million cubic metres
between 2000 and 2017. However, it has increased from 6,042 in 2011 to 8,350 million cubic metres in 2017, an
increase of around 38%. This has been mostly due to the increase in abstraction by the electricity supply industry,
from 1,424 in 2011 to 3,252 million cubic metres in 2017. The largest estimated abstraction comes from the

public water supply which accounted for 44% in 2017. The two largest abstraction industries (public water and
electricity supply) accounted for 83%. Water abstraction has increased for most of the industries since 2011, with
the exception of agriculture (including spray irrigation). Given the smaller amount of water abstraction for some
industries, these have been combined under all other, these will be discussed in the next section. See Figure 23 for
non-tidal surface water trend since 2011.

Figure 23: Estimated abstractions from non-tidal surface water by purpose in England, 2000 to 2017

Estimated abstractions from non-tidal surface water by
purpose: 2000 to 2017

10000
9000
8000
£ 7000
[J]
€ 6000
Q
< 5000
(S)
,5 4000
‘E 3000
2000
1000
0
O D A O > H LA PO O DDV D™ B LA
O " " ' " ' " O NV V' V' ' & & N N
AT AR AT AT AT AR AR AT AR AT AT AR AT DT AT AT AT A
mmm Public water supply B Electricity supply industry
¥ Other industry B Fish farming, cress
growing, amenity ponds
E==3All other* ——Total

*all others refers to: agriculture, private water supply, and other.

Source: Environmental Agency — ENV15 data’™

74 Environment Agency, ENV'15 - Water abstraction tables for England (2019) https://www.gov.uk/government/statistical-data-sets/envi5-water-abstraction-tables
75 Environment Agency, ENV'15 - Water abstraction tables for England (2019) https://www.gov.uk/government/statistical-data-sets/env15- water-abstraction-tables
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In Figure 24 the abstraction for smaller amounts have been combined under all other industries is presented, these
account for a small fraction (under 1%) of the overall non-tidal surface water being abstracted. The largest level of
abstraction comes from spray irrigation in the agriculture industry, which has fluctuated since 2011.

Figure 24: Estimated abstractions from non-tidal surface water by purpose from selected industries in
England: 2000 - 2017
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Data on abstraction is also available by area (see Figure 25), where the area with the largest abstraction from non-
tidal surface water in 2017 was the North East of England, which accounted for around 1,834 million cubic metres
(22%) of the total being abstracted. The North East also had the second-largest increase in abstraction when
compared to 2011 (around 80%), with the South West having the highest at around 90% increase. The region with
the lowest abstraction in 2017 was the Southern area which accounted for 397 million cubic metres (around 5%)
and was the only region to see a decline in abstraction when compared to 2011 (around 26% reduction).

Figure 25: Estimated abstractions from non-tidal surface water by area in England: 2011 - 2017
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76 Environment Agency, ENV'15 - Water abstraction tables for England (2019) https://www.gov.uk/government/statistical-data-sets/env15- water-abstraction-tables
77 Environment Agency, ENV'15 - Water abstraction tables for England (2019) https://www.gov.uk/government/statistical-data-sets/env15- water-abstraction-tables
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Groundwater abstraction

In 2017, groundwater abstraction accounted for just under 20% of the total non-tidal surface and groundwater
abstraction. As per the non-tidal data, the largest level of abstraction for groundwater is for the public water
supply, accounting for just over 81% in 2017. As per Figure 26, the three largest industries accounted for just over
95% of all the groundwater abstraction. Given the smaller amount of water abstraction for some industries, these
have been combined under all other, these will be discussed in the next section. Overall groundwater abstraction
is on a declining trend since 2000 water abstraction has declined by 13% from 2,352 to 2,044 million cubic litres.
A decline can also be seen between 2011 and 2017 and on a year on year basis.

Figure 26: Estimated abstractions from groundwater by purpose in England: 2000 - 2017
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In Figure 27 the abstraction for all other industries is presented, these account for just under 5% of the overall
groundwater being abstracted. The largest level of abstraction comes from spray irrigation in the agriculture industry
(same as non-tidal surface water), which has fluctuated since 2011.

78 Environment Agency, ENV'15 - Water abstraction tables for England (2019) https://www.gov.uk/government/statistical-data-sets/
env15- water-abstraction-tables
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Figure 27: Estimated abstractions from groundwater by purpose by selected industries in England:

2011 - 2017
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Data on abstraction is also available by area (see Figure 28), and the area with the largest abstraction from

groundwater in 2017 was the Thames area, which accounted for around 523 million cubic metres (just under
26%) of the total being abstracted. The region with the lowest abstraction in 2017 was the North East area which
accounted for 92 million cubic metres (just over 4%), it was also the region that saw the largest increase when

compared to 2011 (just under 10% increase).

Figure 28: Estimated abstractions from groundwater by area in England: 2000 - 2017
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79 Environment Agency, ENV15 - Water abstraction tables for England (2019) https://www.gov.uk/government/statistical-data-sets/

env15- water-abstraction-tables

80 Environment Agency, ENV15 - Water abstraction tables for England (2019) https://www.gov.uk/government/statistical-data-sets/

env15- water-abstraction-tables
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Reason for change in the level of abstraction

In the latest statistical release for abstraction, Defra points to some of the possible reasons for the change in the
abstraction levels from one year to another, these could be due to a variety of factors, including:®!

e Weather conditions, for example, drier and warmer years could result in an increase in abstraction for agriculture
and spray irrigation. The highest 2 years for abstraction for the purpose of spray irrigation correspond with the
lowest 2 years of annual levels of rainfall since 2000;

e Changes in the level of activity in different sectors;
e |Improvements being made in the efficiency of water usage;
e Changes to abstraction licences, such as the issue of new licences; and

e Modifications to, or revocation of, existing licences.

Unsustainable abstraction

In 2017 Defra published the Water Abstraction plan®, with the aim to end damaging abstraction of water from rivers
and groundwater. The plan commits to address unsustainable abstraction and move around 90% of surface water
bodies and 77% of groundwater bodies to the required standards by 2021.8

There is limited data on the unsustainable abstraction of surface water, with the latest data (2019) showing that
around 84% of surface water bodies now support the required flow standards. This is an increase of around 2
percentage points from the 2016 baseline, which equates to a change in about 110 water bodies — see Table

18 for a detailed breakdown. In addition, there has been a decrease in the number of ‘potentially unsustainably
abstracted’ water bodies by 3 percentage points. However, the number of unsustainably abstracted has increased
to 9% (about 380 surface water bodies) in 2019.84

Table 18: Proportion of surface water bodies sustainably abstracted

Year Unsustainably Potentially unsustainably Sustainably
abstracted abstracted abstracted
2016 (abstraction plan) 8% 10% 82%
2019 (latest data) 9% 7% 84%
2021 (target) 6% 4% 90%

Source: Abstraction reform report®®

In terms of groundwater, abstraction evidence is only available for 2016, which was estimated that 28% is being
unsustainably abstracted. See Table 19 for the 2021 target and 2016 estimate.

Table 19: Proportion of groundwater bodies being abstracted

Year Unsustainably abstracted Sustainably abstracted
2016 (abstraction plan) 28% 72%
2021 (target) 23% 77%

Source: Abstraction reform report®

81 Defra, Water abstraction statistics: England, 2000 to 2017 (2019) https://www.gov.uk/government/statistics/water-abstraction-estimates
82 Defra, Water abstraction plan (2017) https://www.gov.uk/government/publications/water-abstraction-plan-2017/water-abstraction-plan

83 Defra, Water abstraction plan: environment (2017) https://www.gov.uk/government/publications/water-abstraction-plan-2017/water-
abstraction-plan-environment

84 Defra, Abstraction reform report 2019 (2019) https://www.gov.uk/government/publications/abstraction-reform-report-2019
85 Defra, Abstraction reform report 2019 (2019) https://www.gov.uk/government/publications/abstraction-reform-report-2019
86 Defra, Abstraction reform report 2019 (2019) https://www.gov.uk/government/publications/abstraction-reform-report-2019
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Areas of water stress

The Environment Agency on the request of Defra’s Secretary of State has developed the water stress areas
methodology to present which are at risk of serious water stress. The Environment Agency methodology looks at
whether:®”

a) the current household demand for water is a high proportion of the current effective rainfall, which is available to
meet that demand; or

b) the future household demand for water is likely to be a high proportion of the effective rainfall which is likely to be
available to meet that demand

This methodology indicates the relative water stress using a simple formula that produces a score for each water
company across England. The most recent evidence on water stress areas®® is from 2013. Where nine water
companies were classified as having ‘serious stress’. See Table 20 for each company classification.

Table 20: Water company stress classification in 2013 - (L=low, M= medium, S=serious)

Water Company Area Current Stress (2013)

Affinity Water (formerly Veolia Water Central)

Affinity Water (formerly Veolia Water East)
Affinity Water (formerly Veolia Water South Wast)

Anglian Water
Bristol Water

Cambridge Water
Cholderton & District Water
Dee Valley Water

Dwr Cymru Welsh Water
Essex & Suffolk Water
Northumbrian Water
Portsmouth Water

Sembcorp Bourmemouth Water

Severn Trent Water

South East Water

South Staffordshire Water
South West Water
Southern Water

Sutton & East Surrey Water

Thames Water
United Utilities

Veolia Water Projects

Wessex Water
Yorkshire Water

< <L ZZCDH ZZIZZZZZ

Source: Environment Agency®

87 Environment Agency, Areas of water stress: final classification (2007) https://www.iow.gov.uk/azservices/documents/2782-FE1-Areas-of-
Water-Stress.pdf

88 This is a measurement to provide an indication of relative water stress in individual water company areas by assessing the degree to
which the resources in each water body within the area are exploited. This is calculated by the proportion of rainfall reaching rivers and
streams, or percolating to groundwater, that is exploited through abstraction by water companies, businesses and farmers.

89 Environment Agency, Areas of water stress: final classification (2013) https://www.gov.uk/government/publications/water-stressed-areas-
2013-classification
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The areas classified as ‘serious’ in Table 11 should be designated as ‘areas of serious water stress’ for the
purposes of Regulation 4 of the Water Industry (Prescribed Condition) Regulation 1999 (as amended). The
classification is designed to support the decision about metering in these areas. Figure 29 presents spatially the
water bodies that are at risk of stress withing individual water company areas.*®®

Figure 29: Water bodies at risk of stress within individual water company areas
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Source: Environment Agency®'

90 Environment Agency, Areas of water stress: final classification (2013) https://www.gov.uk/government/publications/water-stressed-areas-
2013-classification

91 Environment Agency, Areas of water stress: final classification (2013) https://www.gov.uk/government/publications/water-stressed-areas-
2013-classification
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Water industry water leakage

As per the Defra Water conservation report®?, pressure on water resources is increasing due to population growth,
the impact of climate change, and the need to have sufficient water to protect the environment. In some parts of
England, water is being taken from the environment which is damaging ecosystems. The Water Industry National
Environment Programme estimated that there needs to be a reduction in the amount of water being abstracted by
over 700 million litres per day (MI/d) to address environmental problems.®

The report also states that there needs to be a ‘twin-track’ approach in dealing with available water resources. The
twin-track approach is about increasing supply and reducing demand in order to secure the resilience of water.
There needs to be a reduction in the amount of water that is consumed and wasted. The 25 YEP reiterates Ofwat’s
challenge of reducing water leakage by 15% between 2020-2025.%* However, this target has been challenged for
not being ambitious enough.%

Defra has estimated the amount of water leakage by water companies (see Table 21) since 2014/15. It can be
seen that leakage has remained constant at around 106-109 litres per property per day®. There is significant
variation between companies, range from as low 80 litres for Southern Water to as high as 172 for Thames water in

2017/18.

Table 21: Water company leakage in average litres per property per day

Water Company 2014/15 2015/16 | 2016/17 | 2017/18
Affinity Water 125 121 116 116
Anglian Water Services 90 86 86 85
Bournemouth Water 101 96 93 92
Bristol Water 86 84 88 87
Cambridge Water 100 96 103 101
Essex & Suffolk Water _ 84 82
Northumbrian Water 115 113 112 113
Portsmouth Water Ltd 93 89 96 1083
Severn Trent Water Ltd 126 122 119 123
South East Water 102 97 96 94
South Staffordshire Water Plc 119 119 119 123
South West Water Ltd 105 103 108 106
Southern Water

Sutton & East Surrey Water “
Thames Water

United Utilities 140 138 134 137
Wessex Water 114 113 112 110
Yorkshire Water 128 126 129 131
Average 109 106 107 108

Source: Defra internal analysis presented in the Water Conservation report 2018

92 Defra, Water Conservation report 2018 (2018) https://www.gov.uk/government/publications/water-conservation-report-2018
93 Defra, Water Conservation report 2018 (2018) https://www.gov.uk/government/publications/water-conservation-report-2018

94 Ofwat, PR19 final determinations: Securing cost efficiency technical appendix (2020) https://www.ofwat.gov.uk/publication/pr19-final-
determinations-securing-cost-efficiency-technical-appendix/

95 Environment, Food and Rural Affairs Committee, Regulation of the water industry: Eight Report of Session 2017-19 (2018) https://
publications.parliament.uk/pa/cm201719/cmselect/cmenvfru/1041/1041.pdf

96 Average is total leakage divided by number of properties.
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Defra has estimated that “around 22% of water currently put into the supply is lost through leakage; equating to
around 3 billion litres of water per day”®". This is reflected in Figure 30 which presents water leakage since 1999.
Between 2011/12 and 2017/18, the trend has remained somewhat constant at around 2,900-3,000 million litres
of water, with limited progress made over this period to reduce the amount of leakage.

Figure 30: Water leakage since 1999 in million litres per day (Ml/d)
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Source: Defra internal analysis presented in the Water Conservation report 2018

Water consumption (per capita consumption)

In addition to reducing the amount of water leakage, there is also a need to reduce the amount of water that is
being consumed. To make a significant difference to the environment, Defra and the Environment Agency has
estimated that if water leakage was reduced by 50% and per capita consumption was reduced to 100 litres per
day, enough water could be provided to an additional 20 million people by 2050 without taking more from the
environment.%

As can be seen in Table 10, no water company is near achieving the 100 litres objective, as water per capita
consumption (PCC) has remained flat at around 140 litres. In 2017/18, the worst performer had a PCC of 159 litres,
with the best performer only achieving 129 litres. See the full breakdown of PCC in Table 22.

97 Defra, Water Conservation report 2018 (2018) https://www.gov.uk/government/publications/water-conservation-report-2018
98 Defra, Water Conservation report 2018 (2018) https://www.gov.uk/government/publications/water-conservation-report-2018

2.42 Annex 2 — Freshwater


https://www.gov.uk/government/publications/water-conservation-report-2018
https://www.gov.uk/government/publications/water-conservation-report-2018

Table 22: Water company per capita consumption in average litres per person per day (I/p/d) in
recent years

Water Company 2013/14 2014/15 2015/16 2016/17 2017/18
Affinity Water
Anglian Water

Bournemouth Water
Bristol Water

Cambridge Water
Essex & Suffolk Water
Northumbrian Water
Portsmouth Water

Severn Trent Water

South East Water

South Staffordshire Water
South West Water
Southern Water

Sutton & East Surrey Water
Thames Water

United Utilities

Wessex Water

Yorkshire Water

England average

Source: Defra internal analysis presented in the Water Conservation report 2018

As per Figure 31, water PCC has remained around 140-150 litres since 1999. Looking at the more recent trend
since 2012/13 it can be seen that consumption flatlined.

Figure 31: Per-capita consumption since 1999 in litres per person per day (I/p/d)
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Marine

Background

The UK’s marine environment provides important regulating ecosystem services including coastal protection,
climate regulation, and waste management (e.g.: detoxification and sequestration) and assimilation.

Benefits (or ‘ecosystem services/flows’) from better management of marine natural capital include:

e Bijodiversity;

¢ Recreation and wellbeing;

e Carbon storage and sequestration;

e Food production;

e \Waste management; and

¢ Flood water storage and protection from extreme weather events.

In order to understand changes in the status of the marine asset and how these will affect human health or the
environment, it is important to first understand where pollution is most concentrated, how it occurs, and what

elements are involved. To do so, robust and comprehensive data is required to enable an assessment of the status

of the marine asset. To produce the marine assessment the Natural Capital Committee (NCC) has looked at a
range' of datasets, these are presented in Diagram 1 below.

Diagram 1: Datasets used to produce the assessment on the status of the marine asset
Datasets used in marine analysis, timescale covered and their status (open or non-open source)

mssmmmm  Dataset open source m=mmmmm Dataset non- open source

A The United Kingdom Marine Monitoring and Assessment Strategy (UKMMAS)

https://moat.cefas.co.uk/summary-of-progress-towards-good-environmental-status/

The Oslo Paris Conventions for the protection of the environment of the North East Atlantic (OSPAR) — various sources

The International Council for the Exploration of the Sea (ICES), ICES reports on Ocean Climate
https://ices.dk/sites/pub/Publication%20Reports/Cooperative%20Research%20Report%20(CRR)/CRR349.pdf

Western Channel Observatory, L4 in-situ data station https://www.westernchannelobservatory.org.uk/l4_ctdf/index.php

UKMMAS, Charting Progress 2: An assessment of the state of UK seas https://www2.gov.scot/Topics/marine/science/atlas/CP2
-

Defra, Radioactivity in Food and the Environment (RIFE) reports
https://www.gov.uk/government/publications/radioactivity-in-food-and-the-environment-rife-reports
|
Joint Nature Conservation Committee (JNCC) https://mhc.jncc.gov.uk/
Environment Agency, Find a bathing water https://environment.data.gov.uk/bwa/profiles/ N/A

Ostle, C., Williamson, P, et al., Carbon

https://ueaeprints.uea.ac.uk/id/eprint/59604/1/2016_Ostle_et_al_OA_synthesis_LowRes.pdf
L ]

Environment Agency, WFD Classification Status Cycle 2
https://data.gov.uk/dataset/41cb73a1-91b7-4a36-80f4-b4c6e102651a/wfd-classification-status-cycle-2
.|

Defra, England Natural Environment Data https://www.gov.uk/government/statistics/england-natural-environment-indicators

Marine Conservation Society (MSC) Litter data https://www.mcsuk.org/media/mcs-gbbc-2019-report-digital.pdf

Wolf, J; Woolf, D, and Bricheno, L., Impacts of climate change on storms and waves relevant to the coastal and marine
environment around the UK http://www.mccip.org.uk/media/2010/07_storms_waves_2020.pdf

Datasets used in analysis

Ostle, C., Williamson, P., et al., Carbon dioxide and ocean acidification observations in UK waters: Synthesis report with focus on
2010 -2015 https://ueaeprints.uea.ac.uk/id/eprint/59604/1/2016_Ostle_et_al_OA_synthesis_LowRes.pdf
]

Painting, S., et. al., Common Procedure for Identification of the Eutrophication Status of the UK Maritime Area: UK National report
https://www.ospar.org/work-areas/hasec/eutrophication/common-procedure

Diesing et al, Predicting the standing stock of organic carbon in surface sediments of the North-West European continental shelf
https://www.ncbi.nim.nih.gov/pmc/articles/PMC6961524/ -

»

1970 1975 1988 1992 1994 1998 2006 2010 2014 2016 2018 2019
Timescale covered in dataset (not to scale)

Source: NCC 2020

1 Given the limited resources available to the NCC the list of datasets is not comprehensive and further work is required to scope additional
datasets to complement this assessment.
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Marine asset

The NCC has undertaken a desk-based literature review to scope out measurements (datasets) to assess the
condition and extent of the marine environment. In order to produce the marine assessment, the NCC has used
datasets and evidence from:

¢ The United Kingdom Marine Monitoring and Assessment Strategy (UKMMAS);
e The Oslo Paris Conventions for the protection of the environment of the North East Atlantic (OSPAR)?;
¢ The International Council for the Exploration of the Sea (ICES)*;

¢ Defra statistics;

¢ The Environment Agency;

¢ The Marine Conservation Society (MCS);

¢ The Joint Nature Conservation Committee (JNCC)®;

e Luisetti et al (2019)7;

¢ Bricheno et al (20158,

e Wolf et al (2020)°; and

¢ Marine Climate Change Impacts Partnership (MCCIP)'°.

To produce the marine assessment, the NCC was cognisant of the following directives and guided by them where
relevant and appropriate:

1. The Marine Strategy Framework Directive (MSFD)'" which sets a list of 11 descriptors of environmental status —
see Table 1 below with the description of Good Environmental Status (GES);'®

2. Water Framework Directive (WFD); and
3. The Bathing Waters Directive (BWD) for coastal waters.

UKMMAS, Introduction to UK Marine Strategy https://moat.cefas.co.uk/introduction-to-uk-marine-strategy/
OSPAR, Assessment portal https://oap.ospar.org/en/

ICES, Publications https://www.ices.dk/publications/Pages/Home.aspx

MCS, Great British Beach Clean https://www.mcsuk.org/beachwatch/greatbritishbeachclean

JNCC https://jncc.gov.uk/

Luisetti et al, Quantifying and valuing carbon flows and stores in coastal and shelf ecosystems in the UK, (Ecosystem Services, Volume

35), February 2019, pp 67-76 https://www.sciencedirect.com/science/article/pii/S2212041618300536

8 Bricheno, L.M., Wolf, J. and Aldridge, J. (2015) Distribution of natural disturbance due to wave and tidal bed stress around the UK.
Continental Shelf Research, 109, 67-77 https://www.sciencedirect.com/science/article/pii/S0278434315300583

9  Wolf, J; Woolf, D, and Bricheno, L (2020) Impacts of climate change on storms and waves relevant to the coastal and marine environment
around the UK http://www.mccip.org.uk/media/2010/07 _storms_waves_2020.pdf

10 MCCIP http://www.mccip.org.uk/

11 European Parliament, Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a framework for

community action in the field of marine environmental policy (Marine Strategy Framework Directive) 2008 https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32008L.0056

12 European Commission, Our Oceans, Seas and Coasts: Achieve Good Environmental Status https://ec.europa.eu/environment/marine/
good-environmental-status/index_en.htm
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Table 1 Qualitative descriptors of the EU Marine Strategy Framework Directive

Qualitative descriptors for determining good environmental status

1. Biological diversity is maintained. The quality and occurrence of habitats and the distribution and
abundance of species are in line with prevailing physiographic, geographic and climatic conditions.

2. Non-indigenous species introduced by human activities are at levels that do not adversely alter the
ecosystems.

3. Populations of all commercially exploited fish and shellfish are within safe biological limits, exhibiting
a population age and size distribution that is indicative of a healthy stock.

4. All elements of the marine food webs, to the extent that they are known, occur at normal abundance
and diversity and levels capable of ensuring the long-term abundance of the species and the
retention of their full reproductive capacity.

5. Human-induced eutrophication is minimised, especially adverse effects thereof, such as losses in
biodiversity, ecosystem degradation, harmful algae blooms and oxygen deficiency in bottom waters.

6. Sea-floor integrity is at a level that ensures that the structure and functions of the ecosystems are
safeguarded and benthic ecosystems, in particular, are not adversely affected.

Permanent alteration of hydrographical conditions does not adversely affect marine ecosystems.

Concentrations of contaminants are at levels not giving rise to pollution effects.

Good Environmental Status (GES)

Contaminants in fish and other seafood for human consumption do not exceed levels established by
Community legislation or other relevant standards.

10. Properties and quantities of marine litter do not cause harm to the coastal and marine environment.

11. The introduction of energy, including underwater noise, is at levels that do not adversely affect the
marine environment.

To produce the assessment of marine the NCC started by scoping out the abiotic components of the asset which
are presented in Figure 1 below. The ‘seawater’ marine asset includes coastal and offshore marine waters, with
transitional waters included as a component of the Freshwater asset - see Annex 2. The ‘seabed’ element of

the marine asset consists of the seabed below the littoral zone. Littoral, supralittoral, and coastal components

are included in Annex 5 Land which covers the coastal and freshwater habitats asset. A data trend assessment
followed (where data and evidence were available) to see how these components and subcomponents changed
over time and where possible try to infer the status of their condition and extent.

There are significant data gaps in the marine environment when compared to other assets such as the atmosphere
and freshwater. For some of the marine and coastal components where data is available, data is often based only
on a small number of sites, and/or the time series covers only a short or sporadic period, or it is modelled data.

Given the small number of monitoring sites, for several of the components discussed in the marine annex the
evidence presented is based on modelled analysis and is somewhat dated, for example with the most recent
assessment being from 2015 or earlier. There is a clear need for more periodic reporting and maintenance of the
data. Significant further work is needed to improve the quality of the data and increase data availability.

There is also a limitation in the spatial scale, where availability of data for England is limited and has only been found
for a couple of the components such as coastal bathing waters, and litter. Given this limitation, data for the UK and
sea regions around England and the UK have been used as a proxy. This was necessary to enable an assessment
to be made.

As per the limitations above the evidence presented here should be treated with caution and at best presents an
indication of the condition and extent of the asset.

The NCC has presented as much data as was available (and found within the limited resources available to the
Committee) to present a comprehensive assessment.
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Figure 1: Marine measurements of the asset

Components
of the asset

Measurements
of condition
and extent

Litter is a pressure
not an asset.
Denoted with the
dotted line:

Source: NCC 2020

1 - Seawater

3.1 Bathing waters

2 — Seabed 3 - Coastal

3.2 Contaminants in the water
column in coastal waters

5 — Marine litter

4 - Marine and
costal processes

4.1 - Waves 5.1 - Floating litter
4.2 — Sea level height 5.2 — Seabed litter

5.3 — Coastal (beach) litter

1.1 - Sea surface and water column temperature
1.2 - Sea surface and water column salinity

1.3 - Oceanic pH
1.4 - Dissolved inorganic nitrogen and phosphorus
1.5 — Chlorophyll-a
1.6 — Dissolved oxygen
1.7 - Suspended particulate matter and turbidity

1.8 — Polycyclic aromatic hydrocarbons (PAHs) in biota

1.9 - Polychlorinated biphenyls (PCB) in biota
1.10 - Polybrominated diphenyl ether (PBDE) in biota
1.11 — Metals in biota

1.12 — Radionuclides

1.13 - Organotin-specific biological effects (imposex
in gastropods)

1.14 - Oil and chemical spills

1.15 - Organic carbon in the water column

Targets, data gaps, and objectives

2.1 - Sublittoral coarse sediment

2.2 — Sublittoral sands and muddy sands

2.3 - Sublittoral cohesive mud and sandy communities

2.4 - Sublittoral mixed sediments

2.5 — Sublittoral rock

2.6 - Tide-swept channels

2.7 - Subtidal sandbanks

2.8 — Peat and clay exposures

2.9 - Caves

2.10 — Seabed sentiment condition: polycyclic aromatic
hydrocarbons (PAHs)

2.11 - Seabed sediment condition: polychlorinated
biphenyls (PCBs)

2.12 - Seabed sediment condition: polybrominated
diphenyl ether (PBDE)

2.13 — Metals in sediment

2.14 - Organic carbon in sediment

Of the 36 measurements assessed by the NCC only four had a quantitative target, commitment or threshold set.
The lack of targets for the marine environment is partly explained by the lack of data discussed above.

Monitoring in the marine environment has largely focused on meeting the reporting requirements of specific
projects/policies. The NCC has provided advice on integrating the monitoring of marine assets into a broader

natural capital assessment with appropriate metrics, a baseline, and appropriate time series and spatial coverage;
to build understanding and evidence of the extent and condition of marine assets, services and benefits to underpin
a joined-up systems based approach to managing them.

For example, assessments of benthic habitats have targeted Marine Protected Areas (MPAs), mainly only providing
spatial coverage of those sites and with a focus on the designated features of interest within them.'® This means
that assessments of assets across the broader marine environment, such as the asset register undertaken by

the North Devon Marine Pioneer, need to rely on proxy measures which introduce increased uncertainty into the
assessments and limit their spatial and temporal resolution. A report on the Marine Pioneer notes that there remains
a lack of confidence in the baseline data that can inform on the extent of the habitat natural capital assets.™
Similarly, monitoring under the UK Marine Strategy aims to address descriptors for ‘good environ