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Summary

In 2019 and 2022, Natural England issued planning advice to 74 local
planning authorities for 31 sites spanning 27 river catchments in
unfavourable condition due to nutrient pollution. Building projects and plans
may only go ahead if they will not cause additional pollution, referred to as
‘nutrient neutrality’.

Nutrient neutrality does not seek to reduce the nutrient pollution levels
affecting protected sites, but to limit future increases from development. The
Commons Library briefing Nutrient neutrality and housing development
explains how the previous government proposed to reduce the effects of
nutrient pollution on protected sites.

Excess nitrogen and phosphorus nutrients arising from point sources, such as
sewage effluent, and diffuse sources, such as agricultural activities, affect
soil, wildlife, air and water quality as they move through the environment, as
well as emitting greenhouse gases. This includes impacts on freshwater and
coastal habitats protected under the Habitats Regulations.

The Planning and Infrastructure Bill provides for a new approach to nutrient
neutrality by creating Environmental Delivery Plans, funded by levies paid
into the Nature Restoration Fund.

Trends in nutrient pollution sources and effects

The Environment Agency says that phosphorus pollution levels in England’s
rivers and lakes are the main cause of eutrophication (excessive algae
growth affecting water quality and ecology). However, in some waterbodies,
nitrogen pollution levels may increase eutrophication risks, either alone or in
combination with phosphorus pollution.

Research suggests that treated sewage effluent, emitted as a ‘point source’
of water pollution, may have historically had the greatest effect on water
quality in some catchment areas. However, diffuse sources of water pollution
are now having a greater effect; this trend may become increasingly
dominant.

The Environment Agency suggests that phosphorus pollution from agriculture
and rural land use, rather than sewage effluent, is one of the main causes of
waterbodies failing to meet the relevant water quality criteria. Agriculture
and rural land use is also the main source of nitrogen pollution.

Proportions and patterns of nutrient pollution sources vary between and

within catchments, but are apportioned using modelling with uncertainties at
this scale.
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Current nutrient neutrality mitigation
requirements

Developers must calculate the excess nutrients (‘nutrient load”) created by a
proposed development using catchment nutrient calculators, which compare
the development with previous land uses. Mitigation measures must remove
this excess amount, either on the development site or within the same
catchment.

Nutrient removal by mitigation project schemes is assessed and accredited
by Natural England, which has set out the evidence for measures with
sufficient mitigation certainty. Schemes must be maintained and monitored
for the lifetime of a development (usually 80 to 125 years). Examples include
constructed wetlands, which reduce nutrient loads from sewage effluent or
agricultural activities.

In catchments with these mitigation project schemes, some of which are led
by local authorities or Natural England, developers can pay to offset their
nutrient loads. Schemes supply credits which are considered the mitigation
equivalent of 1 kilogram of nitrogen or phosphorus emitted per year.

Reducing nutrient pressures on protected
areas

Research suggests that setting overall nutrient load caps for catchments can
reduce nutrient loads, but that reducing loads may also require an improved
understanding of nutrient flows. Reducing flows at a catchment scale is
challenging, as interactions occur across water, soil, sediments and air, and
include legacy nutrient pollution sources in soil and groundwater.

Natural England will take a catchment-scale strategic mitigation approach to
Environmental Delivery Plans, implementing the existing nutrient neutrality
scheme measures upstream of protected areas. Research suggests that, if
Environmental Delivery Plans are to be successful, measures should be
tailored to specific catchments and affected protected areas, including their
physical and natural features, and N and P pollution sources.

Nature markets, where private investment funds environmental restoration
by paying for the benefits generated, may provide additional opportunities
for nutrient mitigation projects. The Environmental Audit Committee has
suggested that the state-run Nature Restoration Fund may create uncertainty
for nature markets.

Contributors raised other concerns about the limitations and impacts of

existing approaches and Environmental Delivery Plan proposals, including
holistically managing trade-offs between policy objectives.
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Nutrient neutrality requirements

High levels of nutrients from sources such as artificial and organic fertilisers,
treated sewage effluent (wastewater) and legacy stores of nutrients in the
landscape may lead to excessive plant growth in waterbodies.! This process,
known as ‘eutrophication’, harms wildlife in freshwater and marine habitats
(table 1).23456

In England, nutrient pollution affects habitats and species protected under
the Conservation of Habitats and Species Regulations 2017, referred to as
‘European sites’ (table 1).In 2019 and 2022, Natural England (NE) issued
standing advice to a total of 74 local planning authorities for 31 protected
sites spanning 27 river catchments in ‘unfavourable condition’ due to nutrient
pollution (figure 1)’.

Under the regulations, prior to consenting to a development, competent
authorities are required to demonstrate there will be no “likely significant
effect” on the integrity of protected sites.®° Development proposals must be
supported by a Habitats Regulations Assessment (table 1), which should
either demonstrate ‘neutrality’ or be accompanied by an appropriate
mitigation strategy, such as prescribed mitigation measures (see section 2),
before planning permission is granted.

Neutrality is achieved when there is no net increase in the nutrient ‘load’
(table 1) that would result from the development within the catchment(s) of
the affected protected site.®° The advice had the initial effect of halting the
processing of residential planning applications in affected areas.!!

In some catchments, trading and mitigation schemes have subsequently
been set up to generate nutrient credits for developers to purchase to offset
the nutrient pollution.?

The House of Lords Built Environment Committee has raised concerns about
the ‘disproportionate burden on housebuilding compared with other polluting

a NE’s advice covers all types of overnight accommodation: new homes, student
accommodation, care homes, tourism attractions and accommodation and permitted
development that gives rise to new overnight accommodation. It applies to agricultural
developments that increase nutrient loads (table 1).

b This includes NE-led mitigation schemes, private nutrient credit trading schemes, local
planning authority (LPA)-led mitigation schemes and onsite mitigation solutions integrated
into the design of housing developments (see section 2).12 The Home Builders Federation
estimates that 160,000 houses were delayed at various stages of planning and highlights the
lack of schemes in some affected catchments including the Somerset Levels, Kent and
northeast Cumbria.!3 Developers also bear the costs of legal arrangements, such as section
106 agreements.!* Researchers suggest nutrient neutrality requirements may be more
difficult for small builders to comply with, but there is not enough data to confirm this.
Researchers also highlight the risk of LPA credit providers acting as a monopoly rather than
an effective price-finding mechanism.*>
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sectors’ and recommended greater transparency in the process.!® The
previous government estimated 100,000 new homes were delayed.'’
Research suggests 2% higher house prices in areas subject to nutrient
neutrality, with development displaced to adjacent areas.'®

Table 1: Nutrient pollution and protected area terminology

Term Description

Definitions of eutrophication vary,* but it is defined in EU legislation as
“....an accelerated growth of algae and higher forms of plant life to
produce an undesirable disturbance to the balance of organisms present in
the water and to the quality of the water concerned”.?°

o Eutrophication can have multiple indirect consequences for the ecology of
waterbodies, such as through lowered oxygen concentrations and toxic
algal blooms. It also reduces the value of waterbodies to humans by
impairing the drinking water supply (increasing water treatment costs) and
reducing recreational and fishing opportunities.!®?1?2 See the POSTnote
Freshwater habitat restoration for more information.

e  Of the 17 macronutrients and micronutrients known to increase plant
growth, nitrogen (N) and phosphorus (P) are usually considered the two
main macronutrients,!° and the main nutrients involved in eutrophication.
In the absence of human activity, nutrients are transported via water and
air; this transport can be increased by natural events, such as storms.
Research suggests human activities, such as fertiliser use, have altered
the natural biogeochemical cycles of N and P.232%2>26:27 See the POSTnote
The future of fertiliser use for more information.

Eutrophication

e The 2013 UK Technical Advisory Group (UKTAG) on the Water Framework
Directive (WFD) recommendations on P standards include a measure of
the quality of algal and higher plant communities in rivers, which relates to
eutrophication risks.?® Under the WFD P standards, 27% of waterbodies
are categorised as ‘very certain’ of eutrophication problem, and 15% as
‘quite certain.?® However, UKTAG has not developed a separate
eutrophication standard for rivers as part of WFD waterbody classification
system.303! Researchers suggest that there has been an overall decline in
the eutrophication events in UK rivers. However, while the frequency of
eutrophication events are falling in two-thirds of rivers, they may be rising
in the other third of rivers.3?

e Modelling studies suggest climate change will increase eutrophication
risks. For example, changing winter rainfall patterns may increase the
transport of phosphorus from agricultural land to watercourses by up to
30% by 2050 in some catchments, compared with existing baselines.>3
Climate change also affects other key variables such as river flows,
phosphorus concentration, air temperature and sunlight duration.3%:3
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Total nitrogen

(N)

Refers to the sum of all nitrogen-containing compounds, only a proportion
of which will be bioavailable or reactive (the forms of a substance that can
be used by organisms).

The main inorganic forms of N in treated sewage effluent are ammonia
and nitrate, but effluent contains a wide range of organic forms of N,
including urea and amino acids.® The main form of inorganic N from
agriculture is nitrate, but livestock and manure management are a major
source of ammonia, including emissions into the air.3>*¢3” Understanding
of the quantities of organic, nitrogen-containing solids or aerosols in the
air transported to and within waters from agricultural land is limited.3®

Likely natural or ‘baseline’ levels of total N are estimated to be 1.5 to 2
milligrammes per litre (mg L) of water in watercourses.*

Total phosphorus
(P)

Refers to the sum of all phosphorus-containing compounds, only a
proportion of which will be bioavailable or reactive compounds in a
sample. Plants mainly absorb P in its dissolved inorganic form
(orthophosphate), but it also exists in organic, soluble and particulate and
colloidal forms, the bioavailability of which is variable.?

The diverse chemical forms in which phosphorus exists in waterbodies can
change due to physico-chemical and biological processes, which can vary
spatially and/or temporally, including precipitation with iron and
partitioning with suspended solids.*

Likely natural or ‘baseline’ levels of total P is up to 50 micrograms per litre
(Mg L) in rivers and 10 to 35ug Lt in lakes.®

Nutrient load

The mass of nutrients (phosphorus or nitrogen) that a waterbody receives
over a certain period of time, and is external or internal.+-4

External loading refers to nutrients entering waterbodies from ‘point
sources’, such as sewage treatment works, or ‘diffuse sources’, such as
agriculture and urban runoff.

Internal loading refers to nutrients entering waterbodies from sediments
which are already in said waterbodies. This happens through processes
such as decomposition or resuspension of sediments, or the release of
nitrogen from historically polluted groundwater sources.

Load is typically expressed as a mass per unit of time, such as kilograms
per year (kg/year); the total nitrogen (TN) would be expressed as kg
TN/year.

Nutrient credit

A single nutrient credit generated by a mitigation measure is expressed as
the equivalent of 1kg of TN or total phosphorus per year.*

Nutrient trading

Nutrient trading is selling nutrient credits generated from actions to reduce
nutrient loads.?!
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Nature-based
solutions

The International Union for Conservation of Nature (IUCN) states “Nature-
based Solutions (NbS) are actions to protect, sustainably manage, and
restore natural or modified ecosystems, that address societal challenges
effectively and adaptively, simultaneously providing human well-being and
biodiversity benefits.”**

Their application in a water cycle context has been recently summarised
by a UK-wide study that included classification of different recognised
types of NbS interventions, such as the use of constructed wetlands to
reduce nutrient pollution.*

Researchers say direct measurements of NbS effectiveness (of the benefits
provided) should be an expected part of NbS solution.*

Nature based
infrastructure

Nature-Based Infrastructure (NBI) refers to areas or systems that harness
nature to provide infrastructure services for people, the economy and the
environment. This encompasses both naturally occurring habitats, such as
wetlands, and hybrid infrastructure that combines engineered or ‘grey’
structures with NbS, such as sustainable drainage systems (SuDs).*’:48

European
protected areas

Protected area designations under the Habitats Regulations for sites that
are important for nature or for threatened habitats and species of
international importance include: Special Areas of Conservation (SAC),
which are designated to conserve listed terrestrial, freshwater and marine
habitats; and Special Protected Areas (SPA) to protect habitats for
migratory birds, which were previously part of the Natura 2000 network
and now referred to as ‘European sites’.*

The Natural England nutrient neutrality advice followed a 2019 ruling that

the Dutch state was acting unlawfully by failing to take sufficient measures
to reduce the effects of nitrogen pollution on the condition of Natura 2000
sites (referred to as the ‘stikstofcrisis’).>%51:52>3

In November 2025, the Fingleton Nuclear Regulatory Review
recommended: “Allow developers to comply with the Habitats Regulations
requirements by paying a substantial fixed contribution to Natural England
at the outset. Defra should create a predictable, bright line procedure and
set of fees based on comparable recent projects. This would reduce costs
to developers and increase the environmental benefit, channelling money
from surveys, assessments, and disputes directly towards nature
preservation and recovery.”* Environmental non-governmental
organisations (NGOs) and practitioners have criticised the
recommendation as regressing environmental standards.>*>°

Favourable
Condition Status

A site where habitats and features are in a healthy state and are being
conserved by appropriate management are categorised as being in
‘favourable condition’ status.

Other categorisations include: unfavourable recovering (where
management actions have been identified/implemented), unfavourable no
change (no action is being taken), unfavourable decline (no action taken
to address drivers of decline), part destroyed and destroyed.>’
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Habitats
Regulations
Assessment

The Habitats Regulations establish several stages of appropriate
assessment to determine if a plan or project may affect the protected
features of a ‘European site’ before a competent authority decides whether
to undertake, permit or authorise it. The stages are: screening to check
for likely significant effects on a site’s conservation objectives; appropriate
assessment/consideration of effects on a site’s integrity; consulting the
appropriate nature conservation body; and, if a derogation should be
applied to a proposal, such as ‘Imperative Reasons of Overriding Public
Interest’.>®

The assessment process should be precautionary; the assessment can
have no gaps, and must contain complete, precise and definitive
conclusions “capable of removing all reasonable scientific doubt” as to the
effects of the proposal on the protected site.1%>°

1.1

Attributing nutrient sources and impacts

Causes of poor water quality in catchments

The causes of poor water quality have been the focus of multiple
parliamentary select committee inquiries.®%61.62636% Only 16% of all surface
waterbodies in England meet ecological standards,© and all exceed chemical
thresholds.®”/%8 The 2025 Environmental Improvement Plan commits to
restoring 75% of waterbodies in England to ‘good ecological status’ (GES) by
2027.¢

Waterbodies not meeting GES are affected by more than one pressure,®
72,7385 but one of the main issues in such waterbodies is phosphorus (P) and
nitrogen (N) pollution levels remaining above required levels.38%°

¢ Waterbodies are the basic unit that rivers, lakes, estuaries, stretches of coastal water and
groundwaters are divided up into for assessing the quality of the water environment and to
set targets for environmental improvements. The ecological status of surface waterbodies is
classified into five groups, from high to bad; achieving GES means that a waterbody's
structure and function only slightly deviate from undisturbed natural conditions. This is based
on biological elements, such as species presence, and supporting elements, such as levels of
pollutants. The government’s 2025 state of the water environment indicators showed 14% of
rivers and lakes and 19% of estuaries achieved good ecological status.®5:%6 40% of
waterbodies are affected by pollution from agriculture and rural land, 36% are affected by
pollution from wastewater and 18% are affected by pollution from towns, cities and
transport.

4 However, the plan also notes that the Independent Water Commission recommended a
review of the Water Framework Directive Regulations, including changes to the waterbody
classification system and a long-term legally binding target for the water environment.%°7°

¢ Referred to as ‘reasons for not achieving good status’.”* The Water Environment (Water
Framework Directive) (England and Wales) Regulations 2017 require binding environmental
objectives to be set for all waterbodies.
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Trends in nutrient pollution

In England, 53% of assessed river waterbodies and 72% of assessed lake
waterbodies fail P standards for GES.>>®> At a national level, the Environment
Agency (EA) estimates that 55% of the source of P to rivers is sewage
effluent, 27% from agriculture and 11% from urban pollution. For lakes,
agriculture is usually the largest source.”

The EA also states that P loads in effluent fell between 1995 and 2020,”> and
a greater proportion will come from agriculture (41% by 2030) and urban
pollution (19% by 2030) in the future.”* EA monitoring suggests levels of
orthophosphate in rivers (table 1) declined between 1990 and 2023, but the
majority of the decline occurred before 2008.7°

The WFD regulations’ P standards for GES aim to reduce eutrophication risks.
Despite lower levels of P in the River Thames, eutrophication events have
increased as climate change extends the number of suitable growing days for
algae (table 1).””

Research suggests eutrophication risks in marine waters usually relate to N
levels, but P levels may play a role, and N may also play more of a role in
freshwater eutrophication risks than previously considered.”87°:80:81,82,38,83

The main forms of N entering waterbodies are nitrate and ammonia from
agriculture and sewage effluent. Nitrate is the most common cause of
groundwater bodies in England not achieving good chemical status, with
55% failing.8* 55% of lakes assessed for GES N standards failed in 2022.788:8°

Nitrate concentrations in rivers increased by 23% over the period 1990 to
2023, but have broadly plateaued since peaking in 1998.5> Nationally, the EA
estimates agriculture is the main source of nitrate in water (about 70%),
with sewage effluent contributing 25% to 30%, but this varies between
catchments.®°

Varying patterns of pollution sources in catchments

The proportions and patterns of pollution sources varies between and within
catchments. For example, the proportions of total N and P arising from
agriculture are much higher in rural catchments with lower population
density.93°

f There are no formal nitrate standards for freshwaters within the WFD regulations (WFDR),
but there are groundwater threshold values.3® 93% of monitored estuarine waterbodies and
47% of monitored coastal waterbodies in England exceed GES nitrogen standards.® The
spatial extent of eutrophic areas in UK coastal waters decreased between 2006 and 2014,
but persist in some locations that are protected areas, such as Poole harbour.8¢ Nitrate
thresholds are set for surface and groundwaters in the Nitrates Directive (50 mg nitrates per
litre (NOs/L)).%

9 Modelling studies have suggested 75% and 50% of total N and P in all UK freshwaters arise
from land uses.®* EA modelling for Diffuse Water Pollution Plans suggests that rural land use
diffuse sources of nutrients dominate most catchments,? but gaps in monitoring of diffuse
urban sources have been set out (these include drainage outfalls from the road system).9394
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Catchments also differ in their physical and natural features, such as land
uses, climate, geology and vegetation (physiographic areas).?! For example,
while there are three contiguous catchments across the River Wensum, the
River Yare and the River Bure, the Broads Special Areas of Conservation, and
the North Norfolk Ramsar site, differing characteristics means an identical
nutrient mitigation scheme could not be applied across all of them.*

There is also variation within catchments. For example, the River Stour
catchment can be divided into four distinct areas: the Blackmore Vale, Dorset
Downland, Dorset Heathland and a Human Conurbation area. This is based
on geological landscape, population density, distribution of soil types and
land use.®®

There are higher levels of P pollution from livestock agriculture in the low-
lying, poorly drained clay landscape of the Blackmore Vale at the top of the
catchment than the other areas that have predominantly arable or low-input
farming. The human conurbations of Christchurch and Bournemouth have
higher levels of P pollution due to direct discharges of treated effluent from
large wastewater treatment works.®>

Source apportionment, modelling and monitoring

Indicative statistics for pollution sources (point, rural land use, urban, septic
tanks and other) have been set out by the EA to inform diffuse water
pollution plans for protected areas in unfavourable condition due to nutrient
pollution (table 1).%>"

This includes for nutrient neutrality catchments (figure 1), with a ‘polluter
pays principle” methodology applied to define the *fair share’ of reduction
required by sectors.%%%’

The EA uses the Source Apportionment Geographic Information System
(SAGIS) Tool to apportion nutrient pollution loads entering waterbodies and
determine sewage discharge permits and mitigation actions.’

h Diffuse water pollution plans are non-statutory tools to agree strategic actions at the
catchment scale to reduce pollution at protected sites.” They are EA-led or joint EA/NE-led,
and include catchments are where NE nutrient neutrality advice applies.??

i Diffuse nutrient pollution sources are incorporated into SAGIS from the Phosphorus and
Sediment Yield Characterisation In Catchments (PSYCHIC) model.?® SAGIS models UK
pollutant loads to surface waters from 12 point and diffuse sources, including wastewater
treatment works discharges, intermittent discharges from sewerage and runoff, agriculture,
soil erosion, mine water drainage, septic tanks and industrial inputs. These are converted to
concentrations in river waters using the SIMulation of CATchments (SIMCAT) water quality
model incorporated into SAGIS. The model is calibrated to optimise the level of agreement
between measured and simulated values through reasonable and systematic adjustments to
model parameters and data representing diffuse source of pollution.®? Combining information
sources in a ‘weight of evidence’ approach can address model limitations,®® but researchers
raise concerns that the model may suggest water quality is better than it is.1%1% In larger
catchments beyond a certain point, the ‘connection’ will also be lost with spatial pollution
sources.3?
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SAGIS is a national-scale apportionment model.1%%1%31% The variation in
diffuse pollution sources within and between catchments creates
uncertainties when adjusting the model to the catchment scale.0%106:32J

This modelling suggests that, while point sources remain important, rural
land use is the main source of nutrients in most nutrient neutrality
catchments. For example, 81% of P arises from rural land use in the River
Wye and River Lugg catchment, 92108109

Monitoring nutrient pollution sources

Monitoring data informs the waterbody classifications, for which the EA
publishes a full set of data for every waterbody in England every six

years, 110111104112 The EA Harmonised Monitoring Scheme network provides
data on water quality of England’s principal rivers.5>

A new EA water surveillance network is being developed. This includes rivers,
groundwater, small streams, lakes, estuaries and coasts.*®>113 Water
companies will be required to provide ‘real time’ continuous water quality
monitoring upstream and downstream of all sewerage assets.!!*

Some researchers suggest existing data could be used more effectively to
better understand diffuse nutrient pollution sources in catchment systems.3?
However, studies suggest monitoring approaches do not capture the data
needed on fluctuations in nutrients entering watercourses,11>116

For example, some suggest that higher temporal data resolution is required
to identify diffuse nutrient sources mobilised by rainfall. These could include
in-situ high-frequency water quality monitoring instruments in fast-flowing
Watercourses.117'118'119'120'121

However, for this approach to generate useful evidence, resources would be
required to maintain the instruments and to process and validate the data.%
The lack of flow-gauging data (the volume of water flowing past a specific
point during a given period) can also be a major issue for understanding
diffuse pollution water quality sources, particularly at the bottom of
catchments.3%1%5

The Nutrient Management Expert Group in the Department for Environment,
Food and Rural Affairs (Defra) stated that a lack of adequate water quality
monitoring in the right places at the right frequency is the main constraint on
understanding and addressing the loss of nutrients from soil to water.3°

i Diffuse agricultural nutrient sources vary through the year due to changes in rainfall intensity
and differing rates of fertiliser use. Decomposing plants, animal waste or excess fertiliser
that leach into soils or remain on the soil surface are transported via sub-surface flow
pathways (such as through soil or fractured bedrock) or surface water runoff and sediment
to watercourses. In catchments with groundwater-dominated rivers, such as chalk rivers, N
pollution also arises from aquifers affected by historical agricultural pollution.36:107

kK The EA states that its monitoring networks are now much reduced. For example, 54% fewer
samples were available for the groundwater Nitrate Vulnerable Zone (NVZ, table 5)
assessment in 2024, limiting the ability to assess water quality.38
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Figure 1: National map of the 27 nutrient neutrality catchments22/
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Affected Local Planning Authorities (LPAs)
Total N and P: Ashford, Basingstoke and Deane Bournemouth, Christchurch, Poole, Breckland,
Broadland, Canterbury, Cheshire East, Cheshire West and Chester, Chichester, County Durham, Dorset,
East Hampshire, East Riding of Yorkshire, Eastleigh, Eden, Fareham, Folkestone and Hythe, Gosport,
Great Yarmouth, Havant, Herefordshire, King’s Lynn and West Norfolk, Maidstone, New Forest, New
Forest National Park, North Norfolk, Northumberland, Norwich, Portsmouth, Richmondshire, Shropshire,
South Downs, National Park, South Norfolk, Southampton, Swale, Test Valley, The Broads Authority,
Wiltshire, Winchester.

Total P: Allerdale, Carlisle, Copeland, Cornwall, Derbyshire Dales, East Devon, East Staffordshire,
Exmoor National Park, High Peak, Hinckley and Bosworth, Lake District National Park, Lichfield, Malvern
Hills, Mendip, Mid Devon, North Warwickshire, North West Leicestershire, Northumberland, National Park
Peak District, National Park Sedgemoor, Somerset West and Taunton, South Derbyshire, South Lakeland,
South Somerset, Swindon, Vale of White Horse, West Berkshire.

Total N: Darlington, Hambleton, Hartlepool, Isle of Wight, Middlesbrough, North York Moors National
Park, Redcar and Cleveland, Stockton -on-Tees.

Source: Nutrient Neutrality Catchments (England) Natural England Open Data Publication!??

I Of these catchments, nine are in unfavourable condition due to both total N and P levels, 15
are in unfavourable condition due to P levels, one coastal estuary is unfavourable condition
due to total N levels and two are in moderate condition. The local planning authorities
affected but nutrient neutrality advice to control these nutrients are listed below.%8
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2 Mitigating nutrient pollution

The objective of existing nutrient neutrality policy is to avoid additional
damage from any increase in nutrient pollution from development, rather
than seeking to reduce nutrient pollution overall or the impacts of existing
nutrient levels on protected habitats.

In 2022, Natural England (NE) set out advice for nutrient neutrality
mitigation to meet Habitat Regulation requirements (tables 1 and 2),
including implementation at precautionary levels to avoid any nutrient
increase from developments affecting the protected area.!?

Table 2: Summary of NE advice on neutrality measures relied on in

appropriate assessments 124

NE considers that references to ‘certainty’ in this context
means “no reasonable scientific doubt remains as to
absence of such effects”. This includes certainty about no
adverse effects from measures on protected areas and
Have scientific certainty that the certainty about the effectiveness of measures. More
measures will deliver the evidence may be required to provide a sufficient level of
required reduction to ensure a certainty about efficacy, such as precautionary efficacy
project or plan is nutrient neutral values, providing greater migration than required or
monitoring of mitigation measures to provide evidence of
efficacy. Where reasonable scientific doubt on efficacy of a
measure remains, more evidence would be required before
it can be relied on in appropriate assessment (AA).

Mitigation measures must be secured and funded for the
lifetime of the development’s nutrient impacts. For example,
the measures can be secured through legally binding
obligations that are enforceable. They must also be in place
for the lifetime of a development —‘in perpetuity’, usually
defined as 80 to 125 years.

Have practical certainty the
measure is implemented and in
place at the relevant time

When the measures are in place and effective and when the
pollution impacts start to arise, ensure any time lags are
addressed. The location of mitigation measures should be
relative to where the development will have its impact and
avoid any increase in nutrients in the protected site. For P,
mitigation should be targeted to point pollution sources, but
more diffuse N sources can be mitigated elsewhere in the
catchment. However, the mitigation measure needs to be

Be preventative so as to avoid
effects on the protected area in
the first place, both in time and
space, rather than offset or
compensate for the damage
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upstream of the of where the development will have a
nutrient impact on the protected area.

Measures should not undermine For example, if the limited land available was used for
restoring the protected site to nutrient mitigation that could be required for other
favourable condition, by making measures to improve the quality of the site. Implementation

the ‘restore’ objective more of nutrient neutrality measures should not prevent the
difficult or prejudicing the implementation of future measures aimed at restoring the
fulfilment of that objective. site to favourable conservation status in the long-term.

Do not double count mitigation For examples, measures already required such as
measures that are already in wastewater treatment works (WWTW) upgrades previously
place or required under other identified under a Diffuse Water Pollution Plan (DWPP) or
policies Nutrient Management Plan for the protected area.™

Justify calculations of

Over or underestimating the nutrient contribution in or
outside of the development/mitigation land affecting
the change calculation of the scale of nutrient mitigation required. For

in the nutrient contribution example, overestimating the nutrient contribution of the
before and after the development existing land use of the area being developed or used to

taking account of any
on land outside of the
development

mitigation  implement the mitigation measures or underestimating the
nutrient contribution from the development (see nutrient
budget calculators). The national generic nutrient neutrality
methodology is updated to take account of required WWTW
upgrades (see 2.2 Engineered (wastewater) removal).

Ensure that the existing land uses

maintained by the measures do
not impede restoring the
protected site to favourable

condition status

This applies to land uses and mitigation measures both on
and off the development site.

2.1

Nutrient budget calculators

Developers must use supplied nutrient budget calculators to take account of
the nutrient impacts of developments, which determine the level of

mitigation required to ‘cancel out’ the nutrient pollution increase, such as via
the purchase of credits (table 1), and are specific to different catchments. 1%’

™ Nutrient Management Plans for European protected sites were developed by the
Environment Agency, Natural England and local authorities to identify and set out specific
measures necessary to achieve site restoration in accordance with the Habitats
Regulation.1? Site improvement plans outline the priority measures needed to achieve and
maintain the European species and habitats within a site in favourable condition.126
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For example, in the Yare catchment area in Norfolk, 0.9 P units are required
per house constructed, whereas the more sensitive Wensum catchment area
requires 3.5 units.

The calculators estimate changes in wastewater, the pre-existing nutrient
load arising from the existing land use, the nutrient load arising from the
post development land-use and nutrients removed by implementing
sustainable drainage systems on development sites (SuDS).1%&"

Local planning authorities (LPAs) may develop their own calculator that
deviates from NE methods, if it is evidence based and sufficiently
precautionary.*° Calculations include a 20% precautionary buffer to address
the uncertainties that arise from offsetting point sources of pollution, such as
sewage effluent, with credits generated from reducing diffuse pollution
sources, such as agriculture.?!-°

The development industry criticised the methodology as over-estimating the
relatively small annual contribution from new developments and the resulting
mitigation requirements, 31132133 35 did some affected LPAs.!3%? Practitioners
suggest sufficient data has been gathered in the last five years to estimate
impacts of new developments on a per-house-basis and site specific
assessments and calculators are unnecessary.13¢

Engineered (wastewater) removal

Wastewater treatment works (WWTWSs) can be broadly divided into those
with nutrient stripping technologies and associated nutrient permits? and

" (Nutrients from wastewater — Nutrients from current land use) + (Nutrients from future land
use — Nutrients removed through SuDS) x 1.2 = Final nutrient budget.!?® SuDS manage
stormwater by mimicking natural drainage and encouraging surface water infiltration,
attenuation and passive treatment, such as use of vegetated channels (swales).!?

° Some researchers argue that mitigation should replicate the connection between source and
the water receptor. The percentage loss of nutrient inputs into the river from the sewage
system is often about 40 to 50% or more and can be modelled with accuracy, but for diffuse
agricultural sources, typically less than 5% ends up in the river and a larger reduction in
agricultural inputs is needed to achieve the same reductions from wastewater inputs. 8%106:32

P For example, the Leader of South Norfolk District Council criticised the scientific basis of the
calculator, such as not taking account of the distance nutrients are emitted by housing
upstream of the protected areas given natural processes diluting and removing nutrients.34
Research commissioned by the Home Builders Federation suggests the total contribution of
all new dwellings constructed annually in England from additional discharged treated

wastewater is a 0.29% increase of total N emissions each year and 0.73% increase of total
p_135

9 Under the Environmental Permitting (England and Wales) Regulations 2016 it is an offence
to cause or knowingly permit a water discharge activity or a groundwater activity without an
environmental permit.137:138 These permits have conditions that must be applied with, site-
specific limits set for the removal of ammonia and phosphorus with the EA responsible for
overseeing monitoring against those permits, including effluent quality.'3° The Environment
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those without;*! smaller WWTWs tend be those without.” Effluent from
WWTWSs contains N and P in various forms but mostly ammonium, nitrate
and orthophosphate (table 1).

The Levelling Up and Regeneration Act 2023 introduced a statutory
obligation for WWTWs serving over 200,000 people in nutrient neutrality
catchments to be upgraded.® They must meet technically achievable limits
(TALs) of 0.25mg/I for total P and 10mg/I for total N in effluent by 1 April
2030, which will reduce in total phosphorus and total nitrogen loads by an
estimated 69% and 57% in these catchments. 40t

These upgrades will reduce mitigation requirements for developers by
splitting nutrient credit requirements pre- and post-2030; short-term credits
can be used in some catchments (table 3).%2

The main technical options for removing nutrients are physical,
chemical,**”:** or biological nutrient removal, such as use of constructed
wetlands (table 3). For example, the Luston and Tarrington wetlands were
constructed by Herefordshire Council to provide tertiary treatment of sewage
effluent, generating P credits to sell to developers.4%:150.151,152

Chemical treatment may be difficult to implement at small rural WWTWs with
limited transport access and site size. It also requires ancillaries like
electricity source and safety showers (clean water source).!%

Research has developed alternative P removal methods such as using a
natural coagulant created from tree bark to treat effluent.t>31>*1% Qther P
removal methods include use of reactive media in treatment wetlands, such
as calcium rich industrial waste (tables 3 and 4).1°6:157,158,15

Act 2021 targets include reducing phosphorus loadings from treated wastewater by 80% by
2038 (against a 2020 baseline).!* However, ammonia can be converted into nitrate to meet
limits and then discharged, and dissolved organic nitrogen is also not considered.1%0:32

" The three stages of sewage treatment are referred to as primary, secondary and tertiary.
Primary treatment uses sedimentation to remove large solids, grease, and oils (this sludge is
processed (thickened, digested, dewatered) with around 87% of the UK’s 3.6 million tonnes
of sewage sludge recycled to agricultural Iand142). Secondary treatment of the remaining
liquid effluent uses microorganisms to break down dissolved and suspended organic matter.
Smaller STWs do not include tertiary treatment to remove remaining pollutants such as
nutrients using processes such as chemical, filtration, or membrane technologies.

s In 2023, government actions were also set out to reduce the impact of nutrient pollution on
protected sites including diffuse pollution from agriculture and a new duty on water and
sewerage companies to upgrade their wastewater treatment works by 2030 in areas where
habitats sites are in ‘unfavourable condition’ in the Levelling Up and Regeneration Act.!*
Capital expenditure of around £4bn on P reduction is planned, with schemes at around 1800
STWs. It is predicted that this will reduce the P loading from STWs to rivers by 87% by
2030, relative to loadings in 2000. This is primarily to progress towards the WFD Regulations
good status for P and to meet Urban Waste Water Treatment Regulations (UWWTR).??

t These targets are in addition to those set under the Urban Wastewater Treatment
Regulations for eutrophic sensitive areas and WFDR requirements.#414> In this price review
period (2025-29), water companies are required to consider nutrient pollution alongside their
other environmental duties, which includes the Habitat Regulations. 46
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Natural removal processes

Different complex environmental processes remove P and N:

o Dissolved P can precipitate out and become immobilised as phosphate
minerals or bound to sediments in soils or waterbodies but can be
released to the water column through microbial processes and taken up
by plants.

e Organic N and ammonia are converted by bacteria through ammonifying
(organic N to ammonia) and nitrifying (ammonia to nitrite and finally
nitrate). Nitrate can either be denitrified by microorganisms, bacteria or
taken Up by p|ants_u,164,165,166,167,161,168

e Plants uptake N and P removing them from the nutrient cycle until death
and decomposition occurs. A portion is permanently retained as
sediments that become soils over time, and the nutrients retained in
above ground plant material can be removed by harvesting (such as
reed harvesting of constructed wetlands, table 3).36:16°

e Decomposing plant material, if kept inside a wetland, can provide an
internal carbon source that enables denitrification to take place.'®® N can
also persist in some soils for long periods,!’%17*172and migrate to the
area of rock and the base of soil (the unsaturated zone) and into
groundwater, depending on rock type and water movement.38

Mitigation activities included in nutrient trading

Mitigation measures can be taken to stop nutrient pollution on the
development site or to reduce nutrient sources upstream of protected areas.
The types of mitigation activity are listed in table 3; projects are assessed
and accredited by NE before credits can be sold by schemes, which are
usually a portfolio of nature-based (NbS, table 1) and engineered
solutions.!”

NE is investing £30 million to develop nutrient mitigation projects, but this
national scheme is currently limited to Tees and Poole Harbour catchment

U Denitrifying bacteria remove N from aquatic and terrestrial habitats by converting to gaseous
forms (nitric oxide, nitrous oxide and then nitrogen gas) in the presence of decaying organic
matter. The microbial processing of N through nitrification and denitrification can generate
nitrous oxide: during nitrification, stressors can trigger heterotrophic nitrification which
results in N>O gas emissions; and during denitrification, the presence of oxygen can inhibit
the last conversion step and produce N>O rather than the desired N, end product. This
happens in any biological treatment process (including “grey” technologies like activated
sludge and package treatment plants); operational conditions will determine how much
methane and/or nitrous oxide is generated.121,160,161,162,163
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areas."”* Other catchments have private nutrient credit provision or LPA-led
mitigation schemes, supported by local nutrient mitigation funds.":8°

Measures differ in the levels of certainty about the quantities of nutrients
removed, as well as in long-term management and maintenance
requirements. For example, the LPA-led Norfolk Environmental Credits
scheme* relies on third party mitigation, with credits generated through legal
obligations and contractual arrangements.*®! This avoids long-term public
sector maintenance of assets.”

Table 3: Commonly proposed nutrient mitigation activities

Mitigation activity Benefits and challenges

Taking agricultural o Cessation of agricultural activity on a site draining into a watercourse
land out of production provides certainty about quantities of N and P no longer being

to create semi-natural applied to arable land or emitted by livestock. For example, the

- Wendling Beck project has taken 200 hectares of arable land out of
habitats, such as production to sell phosphate and nitrate credits in the Wensum and
grassland, woodland Yare catchments. 182183184 Tt can supply other benefits such as

or natural wetlands biodiversity and could be incorporated into local nature recovery
strategies.

e Modelling can be used to assess the existing pollutant load from land
uses (as well as mitigation methods).?> For example, in the Solent,
land use for poultry has a N leaching rate of 70.7 kgN/ha/yr
(leaching is the amount of nitrogen moving through the soil with
water®) but for woodland this is 5 kgN/ha/yr.18¢

o However, there are uncertainties about legacy stocks of N and P in
soils that may continue to leach out.382°106.105 Tt may also require
large areas of land upstream of the protected area, which may not
be viable in some catchments, 87188100 and requires a 80 to 125 year

v £1,825 is the fixed price per nutrient credit unit within NE's Nutrient Mitigation Scheme.74
The Poole harbour scheme is a farmer-led cap and trade scheme in conjunction with Wessex
Water, Natural England and the Environment Agency to avoid implementation of a water
protection zone (table 5). This is more viable in areas where high value crops are being
produced, and financial margins allow more innovative approaches to nutrient management
(table 5) to be adopted and may not be applicable to other catchments.17>176 NE's nutrient
mitigation scheme has mitigated just 7.5% of the homes originally anticipated.!””

W In 2023, £57 million of capital funding was made available to River Camel, Poole Harbour,
Solent and River Itchen, River Lugg (sub-catchment of the River Wye), Stodmarsh, Norfolk
Broads, Somerset Levels and River Avon.178 In 2024, a further £47m was made available to
the River Axe, River Wye, River Mease, River Lambourn, River Eden, River Derwent,
Bassenthwaite Lake, River Kent and Esthwaite Water Catchment.17°

X Norfolk Environmental Credits is a not-for-profit collaboration between Breckland Council,
Broadland District Council, North Norfolk Council, Norwich City Council, and South Norfolk
Council.

¥ Section 106 agreements are used by LPAS to enforce management requirements in nutrient
trading schemes, such as annual reedbed cutting and monitoring of water quality.
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agreement on the land,!®° which may not be an option for many
farming businesses.!”¢

Using wetlands to
remove nutrients

The extent of the evidence base for the effectiveness of different
designs of wetlands under given environmental conditions varies
(table 4)./190:191,192,193,134,195,196,197 For example, in Kent, 2.5 kilometres
of heavily degraded ditches draining intensively farmed heavy clay
soil are being modified.??° These ‘in ditch’ modifications create
wetlands to encourage perennial plant species, such as hardy
grasses and sedges and rushes, which retain or remove some
nutrients. 198199192 This project will supply monitoring data for a
wetland type for effectiveness in UK conditions as well as providing
credits, 200,201

Wetlands can treat water from a variety of different sources
including: septic tanks and package treatment plants; sewage
treatment works, combined sewer overflows (storm water); rural or
urban drainage (as part of a sustainable drainage system); surface
water runoff from agricultural fields as well as polluted water from
rivers or streams. The characteristics and quantities of the water
entering need to be defined to estimate the incoming load of
nutrient and ensure appropriate wetland design.2%?

For example, P can be removed through chemical or physical
precipitation upstream of the wetland (a sediment trap); robust
achievement P discharge limits for sewage effluent treatment by this
wetland type has been demonstrated.?’® Wetlands where plants and
biological processes are relied on require a larger surface area.20012t
The process of plants taking up P, dying and decomposing into soil
only accretes mineralised P in soil slowly, less than a few cm a
year.'?® Wetland N removal processes are well understood,?°*2% with
vegetated wetlands having higher rates.2%6:2%7

Wetlands may need management to maintain

effectiveness. 93195208209 Management approaches, such as
harvesting of plant biomass, may allow recovery of nutrients but
without removal, nutrients will continue to cycle.?*®

Retrofitting
Sustainable Drainage
Systems (SuDs) into
existing
developments

SuDS use natural drainage management techniques including
grassed areas, soakaways, and wetlands to reduce the risk of
surface water flooding. A Commons Library briefing has set out
information about water and sewerage services for new housing
developments, including SuDs requirements.

Systems need to be designed for nutrient retention, such as use of
sedimentation and plants in features like bioretention areas,
wetlands, and swales to remove nutrients.?!1212

Upgrading existing
septic tanks and
Package Treatment

Most septic tanks only retain solids, and release nutrients directly
into soakaways. Newer PTPs remove nutrients, using biological and
chemical processes.

23
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Plants (PTPs) with
improved PTPs

o For example, there are probably around 12,000 septic tanks yet to
be upgraded in nutrient neutrality catchments in Norfolk.”® There is
a high degree of confidence quantifying the reductions from
upgrading existing septic tanks to PTPs, with monitoring of emitted
effluent required under legal agreements.?!3

o If correctly maintained, a PTP with P stripping technology may
remove an estimated 0.9 kg/yr total P and 4.8 kg/yr total N (table 1)
compared to a septic tank.2*?1>216 This may generate sufficient
credits for each septic tank upgrade to offset around 10 new houses
in some catchments, but is costly compared to other forms of
mitigation.*

Temporary
agricultural
environmental
management
measures such as
winter cover crops
and provision of

riparian buffer strips.

e«  Temporary agri-environment measures provide a means of
mitigating nutrients but are subject to short-term agreements. These
may be more attractive for many landowners.”¢

e There is evidence vegetated buffer strips and winter cover crops
reduce N (a 70% to 80% reduction in surface water flows), P and
sediment pollution loads at the field scale.!?8217,21821,219,220,221

e« The extent to which measures reduce diffuse agricultural nutrient
pollution at scale is less certain.®> Research appraising agri-
environment scheme actions for achieving agriculture water pollution
targets suggest they nationally reduce diffuse nitrate, phosphorus
and sediment pollution loads by between 3% and 6%.%??> Defra is
seeking to increase their uptake to meet targets (table 5). 143223

Ensuring the effectiveness of NbS nutrient mitigation

The conditions under which natural processes remove nutrients and support
other benefits vary.??* For example, longer contact with streambed
sediments in slower flowing urban rivers increases microbial denitrification
processes but increases eutrophication risks. However, tree planting on
riverbanks increases shade, decreases water temperature and improves
water quality.??>%2¢

To deliver water quality benefits, NbS such as constructed wetlands,
practioners suggest they need to be well designed and maintained, and
located in the right place.??”:1”3 This requires relevant governance
frameworks to be in place to ensure their effectiveness. NbS can be
designed to deliver specific co-benefits such as flood and drought risk
reduction in some circumstances.?28:21:224,229,230

NE commissioned a literature review to provide evidence on the efficiency of
P and N removal by different nature-based techniques (table 4).3%7

Z Other possible NbS that could be used to reduce nutrient pollution include wet woodland and
sediment ponds.231:232233 Various studies carried out for UKRI Demonstration Test Catchment
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Table 4: Nature-based solutions for Total N and P removal

Nature-based
solution

Description and certainty of evidence for effectiveness

o Extensive research exists on the use of constructed wetlands for sewage
treatment, where nutrient flows are continuous, and is considered
sufficient for inclusion in nutrient trading schemes.?3°236:237,238 The most
common way to classify treatment wetlands is based on their hydrology
(surface flow and subsurface flow), and then direction of flow (vertical or
horizontal).23%:240:191

o All treatment wetlands have the same nutrient removal processes,
consisting of which treat the incoming water through a variety of
physical, chemical and biological processes to remove N, P and
sediments. The design and operational conditions will determine which
one of these will dominate a specific wetland intervention.®” The
processes are influenced by interactions between plants species,
microbial communities, the substrate types’ attributes, and operational

Constructed variables, such as consistency of inflows.!>”:1%:241 Microorganisms play
wetlands for key roles in processes such as nutrient removal and breakdown of
organic matter and are considered the critical component for N

removin
. 9 removal,24%243
nutrients and
sediment « Soil, sand and gravel usually provide the substrate where

microorganisms will grow (“biofilms”) and act as rooting media for the
plants. Reactive media, such as steel slag, natural minerals or biochar,
can be used to enhance nutrient removal, either as main substrate or
held in structures such as gabion baskets.?4424>:246,247.248 G rface water
flow wetland systems may require a greater land area compared to
subsurface flow systems with reactive media.?* To be applied in
agricultural systems, designs have to be simple, low-cost, and lightly-
engineered, but some researchers suggest the evidence base in this
context is less well developed.?°

o The NE Wetland Mitigation Framework offers guidance and a set of
confidence tables to indicate what percentage of nutrient credits can be
claimed based on the wetland design.?*!

e Reinstating natural processes in rivers, such as reconnecting rivers to
their natural floodplain to restore the processes that deposit watercourse
Re-naturalising sediments away from the channel, may reduce levels of N and P
pollution. This includes river channel re-naturalisation, marginal
vegetation planting, bank stabilisation and re-meandering. A previous
. POSTnote on freshwater habitat restoration has set out evidence for
reconnection) measures to restore watercourses that historic management has
disconnected from their floodplains.

river channels
(floodplain

programme showed the effectiveness of sediment ponds for nutrient removal, but that this
depends on regular maintenance.?3*
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e Researchers state NBS interventions should have appropriate before and
after monitoring for accurate cost benefits analysis.?>? The historic
management that disrupted sediment deposition processes occurred
before widespread use of inorganic fertilisers, and reducing levels of P in
sediments may be challenging.?>® The NE literature review states more
long-term monitoring data is required to evaluate the likely reductions in
internal nutrient loads (table 1).3®

o  Buffer strips of permanent natural or semi-natural vegetation can be
located within a field, at the field margins or alongside a watercourse or
other waterbodies (riparian buffer strips?>*) and impede surface water
run-off via rough surfaces. Their effectiveness depends on the local
environmental conditions, such as soil types and geology, and their
spatial scale.”?>

« Additional ‘engineered’ design features such as incorporating ridges,
swales, and mini-wetlands, can increase the capture and retention of
Buffer strips diffuse nutrient pollutants.?*® The type and width of vegetation within
buffer strips also influences the effectiveness of P retention and
denitrification.3¢232 Seasonal changes can limit water infiltration and
surface water retention in buffer strips, such as soils freezing, flooding
events or vegetation dying off,2>7:258:2

o Evidence considered sufficient for inclusion in nutrient trading schemes
of buffer strips of 10m in width (based on a precautionary estimate of
nutrient removals).!?

o Log or ‘leaky’ dams constructed from logs, branches, or woody debris
seek to mimic the nutrient removal processes that occur with beaver
dams, which could be maintained in perpetuity.*® This includes the
dissipation of energy within watercourses, encouraging deposition of
sediments and their nutrient loads.?*

Engineered
logjams and «  The impounding of water within beaver dams allows cycling and
beaver re- retention of nutrients within pools and retention of nutrients of
introduction catchment;260:261.262 hegver dams may be abandoned but are maintained
by the beavers while occupied.
o The review states monitoring evidence from schemes would be required
to reduce the uncertainties in nutrient efficiency removals.3¢
»  Agroforestry systems integrate agriculture and trees. This includes
planting fruit, nut or timber trees in wide-spaced rows across arable or
pasture fields. Studies suggest increased plant uptake of nutrients as
well as reduced erosion and surface run-off helping to retain sediment
Agroforestry bound nutrients.263:264,265.266,267

e NE state more long-term monitoring data is required to evaluate the
likely reductions in nutrient loads.3®

26 17 December 2025



Changes to nutrient neutrality in England, POSTnote 755

Mitigating agricultural nutrient sources

Reducing diffuse agricultural pollution is a key challenge for meeting water
quality targets,?®3%°? including for nutrient neutrality catchments.

Defra’s Nutrient Management Expert Group state agricultural nutrient
management is a complex problem. They suggest no single approach can
prevent emissions across all the pathways through which nutrient inputs
cause pollution, including gaseous emissions (ammonia and nitrous oxide)
during storage and application, nutrient imbalances in the soil and leaching
to water.°

A range of regulations and policies seek to address agricultural nutrient
pollution (table 5).! The House of Lords Environment and Climate Change
Committee have stated the “historically fragmented and piecemeal” approach
to agricultural N pollution in England is insufficient to achieve environmental
targets. They recommended clarifying the roles and responsibilities of
different regulators as well as simplifying and rationalising policies and
regulations.®

Table 5: Other relevant agricultural nutrient policies and regulations

Policy Description

Regulatory Regulation requires farmers to reduce agricultural pollution through:2°38

requirementsto -
reduce

agricultural
pollution

Agricultural Diffuse Pollution (England) Regulations 2018, which is
also known as the ‘Farming Rules for Water’, regulates nutrient
management in England.?®°® It seeks to prevent diffuse water pollution from
the management of organic manures, manufactured fertiliser, soil and
livestock. Land managers must maintain and comply with a nutrient
management or other written plan, including:27°

—  Manure application limits and dates (manure application in autumn is
only permitted for clear agronomic needs)

— Use reasonable precautions to avoid pollution to water

—  Limit livestock and slurry or manure storage near waterbodies
—  Conduct regular soil sampling and analysis

—  Test organic manures before application®”!

—  Assess the nutrient requirements of crops

@ The NFU have also called for a *holistic’ review of water quality regulation, including revision
of planning guidance to address barriers to gaining planning permission to build relevant
infrastructure, which affects the success of applications to relevant grants listed in table 5, as
well as an advice-led approach to enforcement.?® Defra have committed to reforming agri-
water regulations and improving standards in conjunction with the industry.??3
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—  Provide evidence of crop need and a plan to minimise the risk of
diffuse pollution

Storing Silage, Slurry and Agricultural Fuel Oil Regulations
2010%%%73 cover new store requirements, silage storage, requirements for
silos and effluent tanks, slurry storage infrastructure requirements and
capacity, and fuel oil storage capacity and design. Grants are available to
improve or expand to six months of slurry storage capacity for cattle and six
months for pigs to improve organic nutrient use and reduce pollution.?”*

Nitrate Pollution Prevention Regulations 2015 under which Nitrate
Vulnerable Zones (NVZs) are designated as being at risk from agricultural
nitrates polluting surface or ground water at a concentration greater than
50 mg L™1.%7>:276,:277,278,273 N\VZ allocated areas cover an estimated 55% of
land in England, and have a registration on the amount of organic manure
that can be applied by farmers of 170 kg ha! year~'. They are also subject
to requirements on manure storage, conditions and dates under which
fertiliser can be spread, requirements to test soils before spreading,
produce a fertilisation plan, calculate the nitrogen content of the manure to
be spread and keep records of manure spread and yields achieved.?80.281,282
Estimates of costs to the agricultural sector of complying with the (2008
revised) NVZ regulations are between £44 million and £65 million a year.
The overall national reduction of nitrate lost to the water environment in
NVZs as between 2% and 7% (reductions at a catchment scale varied
between 2% and 20%).38:b>

Pig and Poultry Environmental Permitting Regulations cover
emission sources from intensive pig farms (with places for 2,000 pigs over
30 kg, or 750 sows) and poultry farms (exceeding 40,000 places). Farm
permits under the regulations cover all aspects of farm management.?8* The
House of Lords Environment and Climate Change Committee recommended
extending this to all large dairy and beef cattle farms,?®* Defra has
subsequently committed to developing proposals.??3

The Sludge (Use in Agriculture) Regulations 1989 and the sewage
sludge in agriculture: code of practice for England, Wales and Northern
Ireland cover the spreading of sewage sludge to agricultural land.?8428” The
EA has said the recovery of P from sewage sludge as possible future control
measures.? Defra are currently considering recommendations made by the
Independent Water Commission, including bringing sludge use under full
environmental permitting, banning pollutants at source, and creating a
long-term national sludge strategy.??*>7° These regulations do not cover
digestate from anaerobic digestion, which the EA state is increasingly
spread on land and are a source of nitrate pollution.3®

bb 44% of land in England is NVZ designated because rivers breach the 50mg/I nitrate test,
25% because groundwater breach the 50mg/I test and 6% because of eutrophication of
estuaries, lakes and reservoirs — these designations overlap to give the 55% figure.?® A study
of the implementation of nitrate vulnerable zones to protect showed no significant
improvement in nitrate surface water concentrations in 69% of nitrogen sensitive catchment
areas even after 15 years, with 31% showing significantly increasing nitrate levels.283
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The EA suggests current regulation is unlikely to provide the scale of benefit
needed to prevent deterioration in groundwater from N pollution.3® EA
modelling indicates that an average agricultural P load reduction of 47% is
needed to achieve agriculture’s ‘fair share’ of good status for river P, and up
to 90% as a catchment average in some European Sites Protected Area
catchments.?’

Enforcement
and advice

2025 Defra guidance says that the EA will take an advice-led approach,
such as referring land managers to guidance and grants, and schemes like
the Catchment Sensitive Farming (CSF) partnership, and will only pursue
enforcement action if non-compliance persists.?®® The current approach
seeks to balance enforcement and advice, supporting improvement of farm
practice, land management change in areas posing a risk to sensitive
waterbodies and innovative methods and technologies.?*??3 EA inspection
and enforcement funding will increase from £5 million to £12 million, with
compliance inspections increasing from around 4,000 a year in 2023 to
around 6,000 a year by 2029.2%3

The CSF partnership is a collaborative initiative led by NE, the EA and Defra
to provide advice, training, and grant support to farmers in England to
protect air, soil and water via a network of dedicated advisors. The Farming
Advice Service provides advice to farmers in conjunction with the CSF
including on incentives, grants and schemes.?® This includes reducing
nutrient pollution but also covers wider aspects of environmentally
sustainable food production, such as reducing greenhouse gas emissions,
biodiversity and natural flood management. CSF is expanding and being
rolled out to the whole of England, prior to 2022 it covered priority
catchments (34% of the farmed area in England).?°%2°%6 As of November
2024, CSF had delivered advice on over 200,000 practices to 28,761 farm
holdings (49% of the farmed area of England).38

Nutrient
management
planning

In 2025, 64% of farmers had a nutrient management plan, 78% were
regularly testing soil nutrient content and 68% calculating a whole farm
nutrient balance for nitrogen, phosphorus or potassium.?°22% Defra have
launched an online free-to-use nutrient management planning tool based on
exiting nutrient management guidance.?*2%

To be effective in reducing pollution, an EA assessment suggests plans
should include: using a fertiliser recommendation system; knowing the N
content of manures, composts and slurries; and integrating fertiliser and
manure nutrient supply.38

However, nutrient management plans are not linked to a nutrient budget;
for instance, in Denmark it is mandatory for farms to submit annual fertiliser
accounts to the Agricultural Agency to demonstrate compliance with
nitrogen quotas.?®

Safeguard zone
action plans
and Drinking
Water
Protected Areas

High levels of nitrate are a concern in drinking water resources. In England,
around 30% of drinking water sources are from groundwater and 70% from
surface water. The surface and groundwater that supply more than 10m3
per day of water for human consumption are identified as Drinking Water
Protected Areas (450 surface and 271 groundwater).?%”
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Where land use practices are most likely to be the cause of water quality
deterioration non-statutory safeguard zones to act as a focus for pollution
prevention and regulatory actions are established. Activities within
safeguard zones could include CSF, environmental permits, pollution
prevention advice and other voluntary initiatives along with water company
led catchment schemes.3® There are 148 surface water and 251
groundwater safeguard zones in England.?’72%8

River basin
management
plans and
catchment
schemes

The Water Environment (Water Framework Directive) (England and Wales)
Regulations 2017 require binding environmental objectives to be set for all
waterbodies in 10 areas called ‘River Basin Districts’ in England, including
achieving good ecological status (GES) by 2027.2%°:300.301 Each river basin
district has a river basin management plan (RBMP). This plan sets out how
waters are managed, together with information about the river basin district
in data tables and maps.3%

The Catchment Based Approach is a community led approach across
government, local authorities, water companies, landowners, wildlife and
environmental NGOs, businesses and other stakeholders, which has
established catchment partnerships 100+ WFDR river catchments across
England and cross-border with Wales.3% These deliver water environment
targets through collaborative working on actions at the catchment scale,
including the environmental objectives of RBMPs that require land
management pollution reduction measures.3%*

Water companies can pay farmers for undertaking diffuse pollution control
measures included in RBMPs. The EA has set out measures that could be
included, such as: provision of adequate and appropriate manure and
fertiliser storage; clean and dirty water separation in farm yards;
reduction/control of stocking rates on livestock farms; cover crops and
incorporation of crop residues into the soil; wetlands and riparian buffer
strips.?® However, they cannot pay for mitigation that should be undertaken
as part of the agriculture sector’s ‘fair share’ of nutrient pollution
reductions.?” See the House of Commons Library briefing on water guality in
rivers, lakes and seas for further information.

Agri-
environment
schemes

Relevant tiers of the Environmental Land Management Scheme include the
Sustainable Farming Incentive (SFI), Countryside Stewardship Higher Tier
(CSHT) and Landscape Recovery (LR). The first round of LR projects (large-
scale, long-term management of land) aimed to recover threatened species
and habitats, as well as improve water quality and biodiversity in streams
and rivers.3®

The SFI of the includes payments for actions for nutrient
management,3%>3% such as nutrient management planning,3°” actions for
buffer strips,3°® and actions for soils, such as soil testing, addressing risks to
soils and winter cover crops.3?° See the House of Lords Library briefing on
environmental land management: recent changes to the sustainable
farming incentive and countryside stewardship schemes for further
information. The SFI is being reviewed with redistribution of money towards
smaller farms, capping large claims, and targeting funds for maximum
environmental benefit being considered.3193!

30 17 December 2025


https://commonslibrary.parliament.uk/research-briefings/cdp-2025-0007/
https://commonslibrary.parliament.uk/research-briefings/cdp-2025-0007/
https://lordslibrary.parliament.uk/environmental-land-management-recent-changes-to-the-sustainable-farming-incentive-and-countryside-stewardship-schemes/
https://lordslibrary.parliament.uk/environmental-land-management-recent-changes-to-the-sustainable-farming-incentive-and-countryside-stewardship-schemes/

Changes to nutrient neutrality in England, POSTnote 755

A modelling project of the contributions of AES has suggested reductions in
P pollution occurring on farms in schemes are an estimated 5% for CS and
9% for SFI, but could contribute more in future in some catchments.?%%-%°

EA analysis suggests in almost all catchments, the ‘fair share’ reduction
required by the rural land use diffuse sector is estimated to be several times
greater than the reduction in losses achieved when applying current rural
land management measures (both regulatory and AES).*?

Grants, .
research and
innovation
projects

The Farming Equipment and Technology fund provides a grant amount of
50% towards for slurry items, scored on whether they improve slurry
management, their environmental benefits and level of industry adoption.3*2
If manure is not stored well ammonia and nitrous oxide will be lost to the
atmosphere reducing the N content, which will also be more variable when
applied as a fertiliser.3!3 Various practices can address this,3'%3%°> such as
storage in slurry bags and using a slurry injector to apply to soil, reducing
the need for subsequent inorganic fertiliser application and costs. The grant
supports the uptake of 17 technologies including robotic slurry collectors,
flow rate monitoring equipment and low emission slurry spreaders.

There is a Defra funded slurry separation research project, evaluating the
agronomic and environmental impacts of digestate and slurry separation,
including experimental field trials to inform best practice guidance.3*¢

Research projects were funded around novel enhanced efficiency fertilisers
and on the use of crop biostimulants (substances or microorganisms that
enhance plant growth, nutrient use, and stress tolerance by stimulating
natural processes).317:318

The low emissions farming thematic competition funded research on
technologies and practices that contributes towards the sectors net zero
target.3?

The farming innovation programme providing research funding to farmers
to develop innovative methods and technologies include a £15 million round
in 2024 on nutrient management.32°

Land Use o
Framework

The government consulted on a land use framework in 2025, which is due
to be published in January 2026. To meet environmental and climate
targets, the framework proposes that the management of 1.6 million
hectares of farming land changes or 19% of the agricultural area (the
approximately 69% of England’s land used for agriculture3?!). Of this 19%:

— 1% changes such as planting along field margins
— 4% incorporating more trees alongside food production
— 5% repurposed for environmental benefits, while still producing food

— 9% removed from agricultural production to make way for the creation
of woodland and other natural habitats
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e Nutrient mitigation measures could be incorporated into this 9% as part of
nature markets or credit schemes.3??> Responding to the consultation, the
NFU raised concerns that taking 9% of the agricultural area out of
production to meet nature recovery targets will affect levels of domestic
food production (by comparison, solar farms occupy 12,953 ha of
agricultural land or 0.08%).323,326

Site Nitrogen e These are plans that identify and implement measures to reduce the

Action Plans negative impacts of atmospheric nitrogen deposition on sites protected by
the habitats regulations and implement the atmospheric nitrogen theme
p|an.327,328

e These include grants for woodland (buffer) creation, slurry store covers,
incentives for reduced fertiliser input, innovative equipment for slurry
management and managing ammonia emissions. A recent study suggests
while the tree-belt absorbed ammonia, higher concentrations of ammonia
closer to the poultry housing significantly altered soil chemistry and the
variety of microbes found in the soil.3?°

The e Includes a target to reduce N, P and sediment pollution from agriculture
Environmental into the water environment by at least 40% by 2038, compared to a 2018
Targets (Water) baseline. Interim targets are for at least a 12% reduction by the end of

2030 and by at least 18% in catchments containing protected sites in

(Englanfl) unfavourable condition due to nutrient pollution.??3
Regulations
2023 « Defra estimate the annual nutrient loadings of N and P to agricultural soils

in England to give an indication of the potential losses to the environment
nationally.33%33! These suggest a surplus of 86.3 kg/ha of N and 2.3 kg/ha
of P.332 A surplus arises as inputs (in fertilisers and manures) are greater
than the nutrients removed through crop and fodder production, leading to
an accumulation in soils.?° The N surplus represented an increase of 5.5
kg/ha (+6.8%) compared to 2023, and a decrease of 18.2 kg/ha (-17.4%)
compared to 2000. The P surplus represented an increase of 1.5 kg/ha
(+191.9%) compared to 2023, and a decrease of 6.1 kg/ha (-72.2%)
compared to 2000.332 These are national averages and there will be large
variations between catchments.1%

o Challenges around changing fertiliser practices are set out in a previous
POSTnote.

« The NFU query the assumed levels of increasing productivity (0.5%) on the remaining area,
given the more recent flattening of output and increasing future pressures from climate
change and disease outbreaks as well as the burden of increasing environmental
regulation.3%3 The All-Party Parliamentary Group on Science and Technology in Agriculture
have called for an objective to increase domestic food production by 30% by 2050 while
reducing UK agriculture’s environmental footprint by 50%.324325
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Reducing nutrient pressures on
protected areas

Under the nutrient neutrality concept, existing nutrient loads and the loads
arising from new developments are both linked and separate problems.?°
Researchers state the approach does not reduce nutrient levels in
watercourses against an already impacted baseline.19>:20032 By comparison,
Scotland does not have a nutrient neutrality policy, and aims to achieve
broader water quality improvements through river basin management plans
(table 5).333.dd

Studies suggest setting overall nutrient load caps for catchments and credit
trading can drive reductions in loads.?!33%1% However, reducing flows in
nutrients at a catchment scale is challenging as interactions occur across
water, soil, sediments and air, with a legacy of background sources:

o  Deposition of N (as nitrate, ammonia and nitric acid) from air pollution
to the ground affects protected areas, leading to declines in species of
high conservation value and impacts on natural processes.3%”

e There is an accumulation of P in agricultural soils (legacy phosphorus®);
since the 1930s when P use became more widespread, over 1 tonne of
legacy P has accumulated in every hectare of arable and productive
grassland in the UK.34233

o Nitrates deposited on soil that isnt taken up by biological organisms will
migrate over time to groundwaters.>** Concentrations in groundwaters
are greatest in the drier, arable dominated southern and eastern areas
of England. The EA says this legacy nitrate in groundwater can migrate
through riverbeds or emerge at springs before entering rivers, but that
evidence on how and where rivers are affected is limited.38

o There is also P accumulated in waterbody sediments, which can
potentially be mobilised during storm driven high water flows or if the
water contains lower levels of P than the sediments below it.3#410>106

dd Wales has seven river catchments subject to nutrient neutrality requirements (River Gwyrfai
and Llyn Cwellyn, River Teifi, River Tywi, River Cleddau, River Dee & Bala Lake, River Usk
and River Wye 334335

€ | egacy or internal loads of nutrients (Box 1) are increasingly proposed as possible reasons
for widespread failures to improve water quality, with wide-ranging time lags reported for
nitrogen and phosphorous transport through catchments.33® Researchers also argue
managing the legacy phosphorus ‘bank’ could improve efficiency and reduce imports of
phosphorus fertiliser. It can be harnessed via techniques such as use of cover crops.339:340.:341
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Understanding nutrient flows

Nutrient flow analyses can be conducted at different spatial scales, such as
farm, catchment, national or international 8345346347 Studies at lower spatial
scales are used to determine differences in nutrient loading,3* such as
livestock producing regions producing a nutrient surplus and crop producing
regions with nutrient demand.3*° In England, much of the manure is
produced in the west while most arable demand is in the east.3>°

The House of Lords Environment and Climate Change Committee
recommended a simpler and more effective system to govern nitrogen
management across sectors based on a national Nitrogen Strategy.3>' This
would involve developing an overview of England’s N flows, sources and sink
supported by budget to reduce emissions, similar to the Scottish
Government’s Nitrogen Balance Sheet (figure 2).354:355:3%

They also recommended the government implement a circular economy
approach to nitrogen management.? The EA says all sectors should adopt
more source control, recovery and recycling of N and P,3%2° and the NFU has
called for an ambition to deliver the first circular nutrient catchment by
2030.2%8

Researchers have set out P flows through the UK food system (figure 3) and
called for a national strategy.33°3%° Defra’s Nutrient Management Expert
Group also recommended a National Nutrient Management Strategy and an
action plan to deliver it.3%370

ff NGOs also suggest nutrients flows could be progressively reduced in line with set national
budgets.3>%3>3 The proposed House of Lords Environment and Climate Change Committee
strategy incorporates government targets for climate, land, water, air quality and nature
recovery and takes a cross-sectoral view of nitrogen management based on the balance
sheet approach. This involves quantifying the major nutrient flows, sources and sinks (a
balance sheet, figures 2 and 3) and the economic impacts of this pollution. This information
is the basis for more effective and integrated planning, and to turn economic costs into
benefits. This requires bringing together the existing sectoral targets, strategies and plans
relating to nutrient pollution to reduce excessive use and wasteful surpluses.

99 A circular economy in nutrients aims minimise nutrient losses during the production,
processing, distribution, and consumption of food and other products, improve resource
efficiency, reduce environmental impacts from nutrient surpluses and enhance food system
sustainability.3>7:358,359,360,361,362 This involves: assessing and reducing the nutrients imported
through materials such as fertilisers; minimising nutrient losses and increasing nutrient reuse
by recycling them from waste streams, such as agriculture, sewage and urban, back into
agriculture and developing the technologies to do this; and, nutrient budgeting and other
mechanisms at the relevant scales, such as catchment,s to control nutrient
loads.363:364,365,366,367,368 [t glso involves, See POSTnote 702 Measuring sustainable
environment-food system interactions for an explanation of food system sustainability
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Figure 2: The Centre for Ecology’s figure showing N flows for Scotland"?
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* “Other” includes small contributions of N emissions from off-road vehicles, fishing, and fugitive emissions mainly in the fo
of NOy, and land use change mainly in the form of N20.

** “Waste” includes N flows from landfill, compost, sewage and anaerobic digestion. “Other waste” is shown in a very
simplified way here, to avoid large numbers of arrows from food production, industry etc.

Source: Scottish Government (2020) Scottish Nitrogen Balance Sheet: consultation37*

hh (kt N yr1), combining inputs and outputs between the atmosphere, hydrosphere/soil,
human production/consumption and import/export (using data from ca. 2010-2018). The
arrows represent the flows of nitrogen, in a range of chemical forms, between different parts
of the economy and the environment and give an overview of the complexity of the system
at a national scale. For example, nitrogen used as a fertiliser has unintentional losses to the
environment, such as emissions of greenhouse gases and air pollutants to the atmosphere,
leaching and run-off to catchments and the coast. N.B. values may not add up due to
rounding. 371372373
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Figure 3: The RePhoKUs project estimation of flows through the UK food
system in 2018 in ‘000 tonnes of P.i
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i The RePhoKUs project found that less than half of the 174,000 tonnes of phosphorus
imported into the UK each year is converted into food consumed domestically. The project
set out a National Phosphorus Transformation Strategy for a circular management approach
across the food system, regionally and within catchments.339:375,376

36 17 December 2025



3.1

Changes to nutrient neutrality in England, POSTnote 755

Environment delivery plans

A strategic mitigation approach can be adopted to meet the Habitats
Regulations, implemented at the catchment scale for nutrient pollution. The
Wildlife and Countryside Link suggested levies to fund nutrient mitigation
strategically similar to existing schemes for European sites.3”7J

While supporting strategic approaches, the Wildlife Trusts query why further
legislation is required to enact this concept as ‘environmental delivery plans’
(EDPs).3”° Part 3 of the Planning and Infrastructure Bill grants powers for NE
to implement EDPs with levies paid into a Nature Restoration Fund (NRF).

Where an EDP is in place and a developer pays the NRF levies, they would
no longer be required to undertake assessments of impacts or deliver
project-specific mitigations. NE will produce EDPs on one or more
environmental impacts of development for specific geographic areas.<38!
Nutrient pollution EDPs are likely to be based on the same measures in
existing schemes (table 3) implemented upstream of protected areas.

NGOs have suggested the bill is a regression of environmental legislation and
called for safeguards for EDPs." The Home Builders Federation (HBF) raise
concerns about the development sector being the sole contributor, and the
NFU about NE compulsory purchase powers (table 6).

Researchers raise concerns that the evidence base for scaling up NbS (table
6) to reduce pollution at the catchment scale is less certain, as there are
factors that may cause variability in performance, such as climate change.%
Excluding downstream marine NbS nutrient removal, including shellfish and

i For example, the Thames Basin Heaths Mitigation Strategy is a planning policy designed to
prevent the impacts of new developments on the Thames Basin Heaths Special Protection
Area (SPA). Mitigation measures are primarily through the provision of Suitable Alternative
Natural Greenspace (SANGs), which redirect public access away from the SPA, protecting the
habitat of vulnerable breeding birds like the Dartford Warbler, Nightjar, and Woodlark.378

kK EDPs will set out: the environmental feature the EDP seeks to protect (a protected feature
of a protected site, or a protected species); the impacts the EDP seeks to address (including
information on the type and amount of development that can benefit from the EDP’s cover);
and the conservation measures to be taken, both to address those impacts and contribute to
nature restoration. It should clearly set out if conservation measures are to be delivered
locally or at the broader network scale; the amount payable by development to cover the
costs of these conservation measures and the environmental obligations that are disapplied
once the developer pays the levy. While EDPs will usually be voluntary, there may be
circumstances where use of an EDP may be mandatory - once an EDP is developed there will
be a six week consultation period.38 See the House of Commons Library’s Research Briefing
on Planning and Infrastructure Bill 2024-25: Progress of the bill for more information.

The Wildlife and Countryside Link state safeguards should include: exclusion of irreplaceable
Habitats and unsuitable sites; stronger legal tests and delivery standards; evidence-Based
decision making; independent oversight and accountability; consultation and transparency;
financial safeguards for the NRL; and for Nature-Positive Development and alignment with
Environmental Targets.38?
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seaweed aquaculture in estuary and coastal waters, is also questioned in the
context of holistically managing catchment nutrient flows (table 6).m™ 393,394

Tailoring nutrient pollution mitigation to catchments

Researchers and practitioners state if EDPs are to be successful, measures
need to be tailored to specific catchments and affected protected areas,
including physical and natural features and pollution sources.!7>:120:105106,252
For example, the Somerset Levels and Moors Catchment includes protected
areas of low-lying fields and meadows with peatland soils, typically near sea
level, separated by narrow water-filled ditches pumped into tidal rivers.

The levels of total P in ditches exceed the levels of 0.1 mg L™, which are in
‘unfavourable declining condition’,3%> with eutrophic conditions causing algal
and duckweed blooms.3* Nutrient levels vary with water level management,
surrounding land use and seasonal cycles,**73%3% with the mobility and
supply of nutrients controlled by groundwater and stores of P within ditch
sediments and the peatlands.

Mitigation requires removing P from the system, both by reducing ongoing P
pollution from wastewater and agricultural sources and removing legacy P
from peat and sediments. For example, measures such as restoring
peatlands with raised water levels and removal of nutrients through wetland
cropping (referred to as paludiculture).3?>m"

Mitigation to protect what?

European sites are designated to protect different species and habitats, but
the measures required to address nutrient pollution impacts will vary:

o Desmoulin’s whorl snail (Vertigo moulinsiana), is a rare species
restricted to calcareous wetlands, with the only known viable European
populations in the UK and Ireland.*® This is one of the species for which
several SACs were designated.**! Excess nutrients result in changes to
vegetation that are detrimental, 02403404405 pyt the reductions needed to
achieve favourable conservation status are uncertain, %0

mm For example, the Chesapeake Bay Nutrient Trading Program aims to achieve total
maximum daily load targets under the Clean Water Act, with credits generated for the
removal of pollutants from the Chesapeake and its tributaries, including by oyster
reefs,383:384,385,386,387 After 40 years, major improvements in water quality have been
achieved.388:385,390 Stydies show shellfish and seaweed farming could be used to restore
water quality in the Baltic,391:392

nn Other measures being discussed include dredging and removal of ditch sediments, removal
of topsoil with high P levels, changing in-ditch management to remove plant material more
frequently (such as duckweed), changing grazing regimes and using wetlands at water
inflow points to remove nutrients.?>?

o0 Favourable conservation status in the EU is determined by Article 17 reporting, which
assesses the species' population size, range, habitat structure, and trends. The Overall
assessment of conservation status for Desmoulin’s whorl snail is unfavourable-bad and the
habitat quality is considered inadequate for the long-term survival of the species. 406
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e The River Ehen SAC supports the largest population of freshwater pearl
mussel (Margaritifera margaritifera) in England,*®” where the main cause
of decline is smothering by sediment that also contains a high level of
phosphorus.!”> Addressing this requires understanding what levels of
rainfall will drive sediment load, at what flow velocity and what
measures on agricultural land may mitigate this, 408409410

Nature markets

Nature markets may provide opportunities for NbS providers to sell the
benefits they generate,PP*12413 such as to water companies seeking drinking
water treatment cost reductions.** Water regulator Ofwat’s Innovation Fund
also included a programme to integrate NbS into standard water
management practice.*>416

The British Standards Institution (BSI) is establishing standards to ensure
the integrity of UK nature markets and address barriers to investment. 4748
BSI Flex 704 ‘Nature markets, Supply of nature-based nutrient benefits’ sets
out requirements for quantifying nutrient reductions and removals from
water resources when trading and tracking of credits issued for NbS.d:41°

The Royal Society have stated that while greater private sector investment in
nature conservation may be secured by environmental markets, there is
limited evidence to quantify the impact of nutrient mitigation measures
(Table 6).4%°

PP Nature markets are also known as natural capital markets, environmental markets, or
ecosystem service markets.*'! They privately fund environmental restoration by paying for
the benefits (ecosystem services) that nature provides, such as carbon capture, clean water,
or biodiversity This is often through selling credits that quantify the benefits, such as
biodiversity net gain units to businesses needing to meet environmental goals.

99 However, constructed wetlands that make use of artificial materials, such as reactive media
to enhance nutrient removal, are excluded from nature markets even if they provide other
benefits such as biodiversity provision.
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Table 6: Key challenges for reducing the impacts of nutrient pollution on

protected areas

A holistic approach

Researchers state the need for a holistic approach to avoid trade-
offs with other environmental objectives.*?1422200201 For example, if a
mitigation measure to reduce nutrient pollution of water increases
emissions affecting air quality or climate change.*?12!

They suggest that relying on mitigation measures alone would allow
inefficient use of nutrients to continue elsewhere in the catchment.
Resolving nutrient imbalance and loss requires a catchment-scale
approach and relevant environmental indicators to track progress at
that scale, such as nutrient surpluses. 06105

Spatially explicit nutrient budgets can be set at relevant scales if the
land uses, soil and habitat types are known, but there are
uncertainties relating to legacy nutrient pollution sources.106:10532

Ensuring gains from
EDPs

The Wildlife Trusts called for amendments to the Infrastructure and
Planning Bill including: Strengthening the overall improvement test
so EDPs deliver gains for nature; ensuring development continues to
apply the principle of avoid harm to nature first by embedding the
mitigation hierarchy in EDPs; embedding scientific evidence into the
development of EDPs; requiring EDPs to be clear on the timeline,
securing measures to address impact upfront were possible.

32 environmental NGOs called for amendments to strengthen the
overall improvement test, which required EDP measures to be
“likely” to deliver benefits. For more information see House of Lords
Library, Impact of government policies on biodiversity and the

countryside.

Government amendments at committee stage in the House of Lords,
included:

— specifying that using measures to improve nature offsite rather
than onsite could only be taken if Natural England judged they
would be more effective than onsite measures

— requiring EDPs to specify the order in which measures would be
taken

—  requiring EDPs to have backup measures

— requiring EDPs to state how Natural England thinks the
measures would pass the ‘overall improvement test’

— requiring Natural England to have regard to scientific evidence
when drawing up EDPs

40

17 December 2025


https://lordslibrary.parliament.uk/impact-of-government-policies-on-biodiversity-and-the-countryside/
https://lordslibrary.parliament.uk/impact-of-government-policies-on-biodiversity-and-the-countryside/
https://lordslibrary.parliament.uk/impact-of-government-policies-on-biodiversity-and-the-countryside/

Changes to nutrient neutrality in England, POSTnote 755

— strengthening the overall improvement test

— requiring Natural England to provide more detail in its reports
and to consult on changes

— allowing the secretary of state to take action when an EDP is
judged to have failed

EDP mitigation
measures

Practitioners suggest EDPs and NRF should be piloted first in
catchments without a sufficient supply of nutrient credits, with the
current mitigation system maintained and supported.!3®

The EDPs will implement simpler mitigation measures, such as
taking land out of production, which align with other nature
restoration fund priorities at the catchment scale. Measures with a
high certainty for nutrient quantity removal will also be included,
such as package treatment plants upgrades. Measures will be
implemented upstream of protected areas.**

Researchers and practitioners argue a more flexible approach to
measures and their location will be needed for differing catchments
to improve the condition of protected areas.?>%120:100

Researchers also suggest trade-offs between land use benefits
should be taken account when selecting nutrient mitigation
measures. For example, wetland cropping (paludiculture) could
support food or fibre production and remove nutrients from the
system,*?> whereas taking land out of production may be at odds
with food security.

Practitioners also suggest EDPs will need to use existing local
delivery partners if development is to be accelerated, and that larger
initial investment will be required compared to existing local nutrient
credit schemes.!”3

The NFU raise concerns about how EDPs will affect farming
businesses in areas with excess levels of nutrients, the compulsory
purchase powers given to NE and engagement with farming and
local communities in the development of EDPs.7®

The Wildlife and Countryside link state the EDP consultation period
of 28 working days is too short and should be extended to 60 days
to allow for thorough public and expert input.38

NE will be required to publish reports on an EDP at the halfway and
end points.3® The HBF suggest updated annual reports should be
published setting out progress on water quality.!3

Limitations of current
modelling and
monitoring
approaches

The Source Apportionment-GIS (SAGIS) Tool is a national scale
apportionment model giving rise to uncertainties when adjusting the
model to the catchment scale, particularly for diffuse agricultural
sources and for small catchments.10>106:32.252 Researchers raise
concerns the model may suggest water quality is better than it
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I

is.190:101 Ty arger catchments beyond a certain point, the ‘connection
will also be lost with spatial pollution sources.3?

e The Farm Scale Optimisation of Pollutant Emission Reductions
(FARMSCOPER) model is used to assess the cost and effectiveness
of agricultural mitigation methods for multiple pollutants, such as
wetlands, winter cover crops and riparian buffer strips (table 3 and
4),426,/427,428,429,430 The EA used FARMSCOPER V5 to assess diffuse
agricultural pollutant loads and quantify the impacts of farm
mitigation methods across ten scenarios to inform the Diffuse Water
Pollution Plans, including those covering nutrient neutrality
catchments.®?

e« The EA acknowledges that FARMSCOPER is now being used for a
wider range of purposes than it was originally intended for, giving
rise to uncertainties and limitations in outputs that should be
considered in decision-making.®? Practitioners also state this model
lacks the accuracy in prediction required to determine the level of
agricultural mitigation measures required for a development.20.1%0

e Researchers suggest as monitoring resources are limited, intensive
monitoring undertaken in demonstration sites could provide detailed
information to validate mitigation measures,*? such as NbS
effectiveness in different catchment contexts and conditions. 0!

Allocation of costs

o The nutrient neutrality approach regulates just one pollution source
(new housing) at a local scale, risking leakage of emissions to
catchments that are not subject to nutrient neutrality. Researchers
suggest different choices could be made about distributing
regulatory costs, such as a cap-and-trade quota system allocating
costs to all emitters.!®

e Researchers raise concerns about the efficiency of paying polluters
for mitigation measures.® The EA has withdrawn a pilot mechanism
allowing water companies to offset wastewater reduction
requirements by funding catchment wide reductions of agricultural
emissions.*3! The trial could not establish whether the water
companies’ regulatory requirements could be separated from
nutrient neutrality requirements.™

e« The NFU raise concerns if NbS are used to abate agricultural
emissions but are paid for by another sector, does this count
towards the agricultural sector emissions target (table 5) or those of
the sector that paid.

™ Catchment nutrient balancing (CNB) trialled in AMP7, which allowed water companies to
offset the nutrient (mainly phosphorus) reduction requirements specified in their sewage
works permits, by funding farmers to implement catchment measures to mitigate diffuse
nutrient pollution while delivering other benefits, such as biodiversity.432 A pilot study
showed catchment wide water quality improvements,#33:434 but the EA stated there is a lack
of evidence to support its use as a regulatory tool and that “both the water and farming
industries need to adopt all the measures they can and clear up their own pollution”.%3!
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e« Payment of a levy to the nature restoration fund removes the
requirement for developers to negotiate with local authorities over
mitigation and provides certainty.* Current legal arrangements are a
cost for developers, such as legal fees upfront for section 106 legal
agreements with LPAs.*

o EDPs will engage existing credit providers rather than attempting to
engage widest pool of possible providers for nutrient mitigation
measures to drive cost efficiency.!*

o Studies of projects show measures such as constructed wetlands can
remove nutrients at the field scale, but evidence for scaling up to
reduce nutrient pollution at the catchment scale is less certain. For
example, the nutrient pollution from the tributaries and streams of
the Thames accounts for only about 66% of the nutrient load. This
disconnection creates uncertainties about the extent of upstream
mitigation measures required.3?

e Some researchers suggest strategic criteria for and targeting of NbS
are needed,?? such as constructed wetlands treating river inflows
into the sites.!?! Other researchers and practitioners suggest that
specific NbS types are sufficiently mature to enable selection of
interventions and deployment at catchment scale. 12143

o  Studies show reactive media in constructed wetlands can be
optimised through modifications, such as the contact time between
the media and the water, providing more predictability about the
amount of nutrients trapped by the system. However, practitioners
suggest while optimal for nutrient removal these engineered systems
provide less benefits for biodiversity. 12012

NbS evidence base

e NE state some reactive media involves a coating to bond the
nutrient, noting that the environmental risks posed by these bonding
agents in the resulting discharge needs to be considered. However,
researchers state regulators can impede the development of NbS
effectiveness. For example, an instream approach developed by
researchers at Harper Adams found it challenging to gain permission
from the EA and LPA, with data on effectiveness required before a
trail could be conducted.?®

e Some researchers suggest wetlands do not deliver P removal
equivalent to levels achieved through engineered P-stripping
methods**¢ that cannot be explained simply.2°123”

e There are gaps in the NbS evidence base for the factors causing
variability in performance, such as catchment land use, soil type and
different climate scenarios. This data would increase the certainty
for modelling, such as if a wetland of this size and type was created
within that field it would remove a set volume of nutrients.106:105

Landowner e« The NFU state landowners’ decisions on credit provision are based
ability/willingness to on what is economically required and viable. For example, if farmers
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undertake mitigation
measures

start to provide offsets and credits, how will this affect their other
obligations and commitments within supply chains?76

The NFU suggest the existing farming rules for water and nitrate
vulnerable zone regulations are complex for farmers to navigate.
Further changes require developing a positive narrative and
messaging, such as the benefits of nutrient management. planning
and growing crops appropriate to soil types.l’®

The NFU state a low willingness to invest in the farming sector, and
that capital grants are needed to address initial financing.**” To
access grants, planning permission needs to be gained in advance,
but when planning applications are made, such as to improve slurry
infrastructure, no account is taken of emissions prior to the
application and if they will decrease.”®

Researchers and practitioners suggest nutrient mitigation knowledge
has not been exchanged effectively with farmers.1%9422 The NFU
state as access to capital grants is limited to those able to access
catchment sensitive faming advice, and the limited scheme capacity
acts as a regulatory barrier to improvements.7®

Enforcement

Local authority trading schemes use legal agreements (section 106
requirements) to enforce management requirements of mitigation
measures. There is no stated mechanism for how this will be
continued under EDPs. While taking land out of production is
straightforward to enforce, other measures such as annual servicing
certification of package treatment plants septic upgrades may
require funding.

The EDP will set out how its interventions will be monitored. The
NFU raise concerns about whether NE will have the administrative
capacity and resources to create, monitor, and deliver the EDPs.

Tailoring to the
specific catchment
conditions

Researchers state the need to determine the nutrient pollution
baseline or threshold above which impacts on a given river
catchment and protected area occurs. This should inform the levels
of mitigation, with more mitigation required in more impacted
catchments. For example, a catchment may have low sensitivity to
nutrient loads, but have receptor sites, such as coastal waters, that
are SenSitive.422’252’120’175’105

Without an effective baseline for a given catchment, researchers
state it is difficult to undertake delivery monitoring to determine the
effectiveness of interventions. At least a year’s data is needed for an
effective baseline, to allow for seasonal variation.?>? For instance, a
nutrient load may occur during a sensitive seasonal timeframe for a
catchment and the efficacy of NbS is weather dependent.'®

Current climate variability means that many recent years tend to be
atypical, either the driest year, wettest year, coldest year or hottest
year.2>2438439 In catchments dominated by point source sewage

effluent pollution, low flows in dry years will be when nutrient levels
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concentrations are highest. In those dominated by diffuse
agricultural sources, nutrient pollution may be highest during high
flows resulting from extreme rainfall events and high surface run-
off, 19> particularly after low rainfall periods.%

Researchers suggest if impacts are to be mitigated, diffuse nutrient
pollution sources need to be characterised accurately at the
catchment level. For example, soil erosion and surface run-off
alongside agricultural fertiliser and manure use can be locally
important, particularly at sub-catchment level and below.19>:1% The
evidence base to do this is not yet in place for different catchments
and SACs. 1%

Time taken to deliver
improvements

The right endpoint for the river requires a long-term improvement in
water quality at the catchment scale.1%>:1% Evidence from studies
suggests reducing nutrient inputs to watercourses takes three or
four decades to improve water quality because of legacy nutrient
sources.>?

Integrating with a
circular nutrient
economy

Any intervention that comes in contact or is generated through
contact with sewage increases risks of microplastic and other
pollutant contamination if the resulting sludge/compost/biosolid is
applied to land.**%441442 Defra are currently considering regulatory
changes on sludge application.???

As a result, constructed wetlands used for nutrient capture can also
be contaminated with microplastics and heavy metals.*?*?! Marine
NbS, such as seaweed farming or coastal marshes, could be used to
capture nutrients, but can also be contaminated. 43444445446

Adoption of circular nutrient technologies and practices, which
recover, reuse, and recycle nutrients from agricultural and
wastewater,#47:448449,450,451,452 For example, livestock manures can be
processed into concentrated forms, such as pellets, with Defra
funding ongoing research projects.*34*45> The NFU raise concerns
that the measures needed for knowledge exchange to facilitate
farmer adoption are insufficiently evidenced.'”®

Research has suggested that pyrolysis of sewage sludge into biochar
can reduce waste volume while retaining nutrients and remove
contaminants such as pathogens and pharmaceutical residues.*¢ For
example, livestock sludge pyrolysis is used for energy generation
and to create biochar in Denmark, as a means of agricultural carbon
capture.

However, heavy metal contamination is not removed by pyrolysis
and while application of biochar to fields can improve soils and crop
productivity,+748 it also absorbs pesticides, reducing their
effectiveness. #4041 Tnnovate UK are funding a project on the use
of biochar to capture phosphorus and nitrogen from both soil and
water and reapplying the biochar as a nutrient source.*6?
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Nature markets

The Environmental Audit Committee have also raised concerns that
state-run nature restoration funds for EDPs could create uncertainty
in nature markets affecting private investment.*®* The government’s
Water Restoration Fund has also previously used water company
fines to fund projects to reduce nutrient pollution.**

Practitioners state the need for policy certainty for private
investment and persuading landowners to undertake measures, 3¢
but nature markets interaction with EDPs have yet to be clarified.

The NFU raise concerns about the ease with which landowners
providing nutrient credits can combine this with other revenue
streams such as biodiversity net gain unit (BNG) provision. Defra
have published guidance on combining biodiversity net gain (BNG)
and nutrient mitigation to encourage ‘stacking’ of environmental
payments on the same area of land.*®* Private payments for
environmental benefits can also be combined with public payments,
such as ELMS payments.*6°

The HBF also raise concerns about negotiating synergies and
conflicts;*3 for instance, if an NbS is combined with BNG provision, it
is unlikely to be compatible for use as a Suitable Alternative Natural
Greenspace (SANG), given recreational use conflicts. They suggest
there are conflicting government policies and objectives with no
overarching direction.

The NFU recognise the potential of nature markets for providing a
diversified source of income for agricultural businesses but have
suggested five principles for ensuring the attractiveness to farmers:
nature markets must work alongside domestic production of food,
energy and fibre; public policy and government initiatives must
support the development of private markets; markets require clear
rules and standards to allow farmers and buyers to participate with
confidence; markets should be accessible across a range of farm
sizes, tenures and business structures; and farmers must be fairly
rewarded for the delivery of environmental goods.*’

The tax treatment of land in environmental markets has yet to be
addressed, which was the subject of a 2023 Treasury consultation.*68
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