Environment
W Agency

A
Indicative Catchment Statistics for

Nutrient Pollution

Protected areas with diffuse water pollution plans or
nutrient neutrality advice

Date: September 2024

Version: 1.1



We are the Environment Agency. We protect and improve the environment.

We help people and wildlife adapt to climate change and reduce its impacts, including
flooding, drought, sea level rise and coastal erosion.

We improve the quality of our water, land and air by tackling pollution. We work with
businesses to help them comply with environmental regulations. A healthy and diverse
environment enhances people's lives and contributes to economic growth.

We candét do this alone. We work as part
Food & Rural Affairs), with the rest of government, local councils, businesses, civil society
groups and local communities to create a better place for people and wildlife.

Published by: © Environment Agency 2024
Environment Agency All rights reserved. This document may be
Horizon House, Deanery Road, reproduced with prior permission of the
Bristol BS1 5AH Environment Agency.
www.gov.uk/environment-agency Further copies of this report are available

from our publications catalogue:
www.gov.uk/government/publications or our
National Customer Contact Centre: 03708
506 506

Email: enquiries@environment-
agency.gov.uk

2 of 102

of

t


http://www.gov.uk/environment-agency
http://www.gov.uk/government/publications
mailto:enquiries@environment-agency.gov.uk
mailto:enquiries@environment-agency.gov.uk

Contents

EXECULIVE SUMIMIAIY ...iiiiiiiieiieie e e ettt e e e e e e e ettt e e e e e e e e et eeeasa e e e e e e e eeeeesaann e eeeeeeeennees 6
1YY g o T (o] [ To | 2SR 7
(OF> 1 (01 1 0 4= | £ PP 7
Simcat SAGIS MOUEIIING ..cevviiiiiiiiiiiiei et 9
Data used in Simcat SAGIS MOAEIS .........uuiiiiii e 9
Farmscoper MOdelling ........coooviiiiiiiiiiii e 13
Yo U] (otc I Y o] oo g 1T0T ] 1= o | U 16
Compliance Statistics and Sector REAUCHIONS ...........ccoiiiiiiiiiiiiie e 16
= U0 [T PP 17
Catchment AVErage TargelS.......oouuuiiiiii e e e e e e e e e e e e e e e e e e aeaaaas 17
=TS U1 £ R 19
SOUICE APPOITIONMIENT . ...ttt 19
Compliance Statistics and Sector REAUCHIONS ........cooeevivieiiiiiiiie e 26
River CatChmeNtS - PROSPNOIUS........ooiuiiiiiiiiee ettt et e et e e s b e e e aab et e e s e e e s nnee s 26
River CatChMeENntS T INITTOGEN .......eiiiiiiiiiet et e ettt e e e e s bbbttt e e e e e o e bbbt et e e e e e e e ssbeb e e e e e e e aannbbeeeeaens 26
Estuarine, Wetland and Lake catchments I Phosphate and Total PhoSphorus ... 27
Estuarine, Wetland and Lake catchments T Total NItrOGEN .........coiiiiiiiiiiie e e e e 27
Y] O 1 (o] 0] 4 1 T=T ] £ 36
RIVET AVON (HABMPSKIIE) ...ttt ettt e ettt e oo e sk b bttt e e e e e o e bbbt e e e e e e e e e sbbb b e e e e e e e e nnbbbeeeeaens 36
RIVEE AXB .o 38
RIVEN CAMEL..cccicieeeeeee 40
RIVEE ClUN .. 42
RIVEI DEE ... 45
RIVET DEIWENT (YOIKSIIIE) ...ttt e e e ettt e e e e e s bbbttt e e e e e o e e bbee e e e e e e e s nbbteeeeeeeeaannbbbeeeaaens a7
River Derwent & BasSenthWaite LaKE ...........coooviiiiiiiiiiiiiee e, 49
RIVEN BN ... 51

3 0of 102



RIVEI ENEBN...c.oocee 53

Y= O 1 (o] T o I PP PP PUPPPPP 55
V=T =T | T U T PSP T PP U PV PP PRRTUPPPRRPPN 57
A= G =T o1 oo U o PP U POPPPPP 59
RIVET IMBASE ...ttt et et e ekt e e e sttt e o bt e 4k b et e e e s R et e e e b s e e e e s et e e e a e et e e e R e e e e st r e e e n e e e e e s 61
River Tweed T Till SUD-CAtCRMENT ONIY .......uiiiiiiii e e e e e e e s e e e e e e e s aatbareeaeas 63
A= Y= o STV o o O PP P PR PP PPPPP 65
A T A Yl (L To 31V LT G 0 To o | TSP 67
WWYE VAIIEY (PEEKS) ...ttt ettt ettt ettt e ekt oo h bt e oo s bt e e ek e et e e sb et e e s st b e e e e bt et e e nnnn e e e s nre s 69
Estuarine, Wetland and Lake CatChmEeNtS .........oiviiiiiii e 71
ANt Broads and MAISNES SSSH.......coi ittt et e e et et e e e e s b e e e et e e as 71
BUre Broads and MArShES SSSH........uoiiiiiiieiiieiit ettt ettt st e s bt be e s bt st st na e s 73
Broads SAC (Bure, Trinity, Yare, Ant & Upper Thurne Broads) .........cccovuiiiiiiiieeiiiiee it 75
CRESII & TN FIEEL ... et a e e a e h e ea e e bt e s ab e s bt e e et e nh e e s an e e nb b e e nab e e st e e nan e 77
ESTNWWAILE ...ttt h et e e e R e e et oo bt e e R bt e e e R e e e R e e e e bt e e e nre s 78
HOINSEA MBI ...ttt e oottt e e e e e ettt e e e e e et E e e et e e e e e e e b ane e e e e e e e e snen e e e e e e e e e enrrneeeeens 80
g To 153 7= =P PP U PPPPRTPP 81
OUSE WASKES ...ttt e ettt o e e ekt e e st et e oo b et e ek b et e e ea b et e oo RE et e e R b et e e e b e e e e nnn e e e e e e e 82
oo (= o FoT g 01U | PP PO PPPPRPP 84
S T0] =T o T TP T U PP PTPPPRPPPPPTPPRP 86
SOMETSEL LEVEIS & MOOIS ...ttt ettt ettt e kbt e et e ook et e ek et e e ea bt e e o bb e e e e b b e e e e aab et e e snbeeeeanbreeeas 88
] (00 [0 T= 11 o OO PR PRR PP 90
TEESMOULN CAICRMENT .....eiiiiii ittt e et e e a e e e s e bt e e e bbbt e e sb et e e sab bt e e e bb et e s annr e e e s nreeas 92

Waveney Catchment i (Geldeston Meadows SSSI, Stanley and Alder Carrs SSSI and Sprats Water and Marshes

SSSI.) vt eeiieieiee et 94
Yare Broads and MArsh@S SSSH...... ...ttt ettt e e e e e s bbbt e e e e e e e bbbee e e e e e e s annbrreeaeeeeaanas 96
Input load figures used to calculate source apportionment............cccceeeeveeiiiieeeeiieneeeeennnn, 98
] (=] (=] [0 ST RRPPPTTRRR 100
List Of @bDreViationsS ... ... e 100

4 of 102



Would you like to find out more about us or your environment? ............cccceeeveevvvveiineeeeenn. 102

[aToi (o (=] 018 o) 1[0 LT 102
1 [0Y0 o | 110 TSR 102
= AT (0] 10 1= 1 B {1 € PO 102

5 of 102



Executive summary

We have provided indicative, catchment-scale source apportionment and estimated diffuse
sector reductions required to meet protected area water quality targets. This is to support a
general understanding of catchments and is not intended to give the level of detail needed
to inform specific on-the-ground measures. This will help those designing or co-ordinating
nutrient mitigation schemes, working on Diffuse Water Pollution Plans (DWPPs) and
working on site restoration.

We have highlighted the dominant sources of nutrients under the decentéscenario, to

closely represent what is currently happening in catchments. The results should be

regarded as indicative. They will be superseded by further modelling work for DWPPs

where indicated, which will also incorporatet he 6 at p e rsimulatidns of theepaird r i 0
sector fully utilising all permit headroom and the benefits of water industry investment to

reduce point source pollution since 2020 (AMP7) and in the future (PR24).

We used Simcat SAGIS models calibrated using monitoring data up to 2020. We applied

the revised @olluter pays principledmethodologyt o def i ne the 6fair shar
reduction required by each broad sector. We compared the diffuse sector figures to

outputs from Farmscoper, which show what may be achieved by improvements to land

management.

We have also presented the reduction required by the point sector for each catchment.
However, this report does not set out the reductions that have been achieved by the AMP7
water company investment measures nor future PR24 schemes, including the proposed
improvements to wastewater treatment works to comply with the Levelling up and
Regeneration Act. The work for the DWPPs will consider these further.

We have not quantified the additional nutrient contributions from any future development
and growth including housing. Any additional future nutrient load will be assessed through
the planning process led by the Local Planning Authority or through our permitting
process.

The results show that rural land use sources of nutrients dominate most catchments,
particularly the rivers. A small number of catchments have diffuse urban sources indicated
and point sources are important in most catchments.

Il n al most all catchments, we estimate the Of a
sector to be several times greater than the estimated reduction in losses achieved when

applying catchment-wide rural land management measures. This is where additional and/

or alternative measures would need to be explored to achieve the diffuse sector share of

the target.
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Methodology

Catchments

The catchments included in this report are protected areas in unfavourable condition due
to diffuse pollution and where an Environment Agency led, or joint Environment Agency-
Natural England Diffuse Water Pollution Plan (DWPP) is being prepared. Several of these
catchments are where Natural England nutrient neutrality advice applies for overnight
accommodation and were also designated in 2023 as Sensitive Catchment Areas under
the Water Industry Act 1991 (Table 1).

B
0 110 220 | Protected Area catchments included in this report
)
L [ NN catchments
@ %rl\ﬂronment England Scotland Wales
A gency Diffuse Water Pollution Plan Catchment N

© Environment Agency copyright and database rights 2024, © Crown copyright and database rights 2024, OS ACO000807064,

Contains data supplied by or derived from Natural England, Ordnance Survey, Environment Agency, Somerset County Council, East Riding of
Yarkshire Council, Borough Council of King's Lynn and West Norfolk, Breckland Council, Broadland & South Norfolk Council, North Norfolk
District Council, Norwich City Council, Great Yarmouth Borough Council, The Broads Autherity © Natural England 2024

Figure 1: Protected Area Catchments included in this report.
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Table 1: Protected area catchments included in this report.

NE NN Sensitive Further
Advice Catchment | modelling
Protected Area Applies (WRA 1991) expected 24/5
River Avon (Hampshire) Yes Yes Yes
River Axe Yes Yes Yes
River Camel Yes Yes Yes Yes
River Clun Yes Yes Yes
River Dee Yes Yes
River Derwent (Yorkshire) Yes Yes
River Derwent & Bassenthwaite Lake | Yes (part of) | (part of) Yes
River Eden Yes Yes Yes
River Ehen Yes Yes
River Itchen Yes Yes Yes Yes
River Kent Yes (part of) | (part of)
River Lambourn Yes Yes Yes
River Mease Yes Yes Yes Yes
River Tweed (England) (part of)
River Wensum Yes Yes Yes
River Wye Yes (part of)
Wye Valley (Peaks) Yes Yes
The Broads Yes Yes
Ant Broads & Marshes Yes Yes Yes
Bure Broads & Marshes Yes Yes Yes
Yare Broads & Marshes Yes Yes Yes
Chesil & The Fleet Yes Yes
Esthwaite Yes Yes
Hornsea Mere Yes
Lindisfarne Yes
Ouse Washes Yes Yes
Poole Harbour Yes Yes Yes
Solent (Freshwater inputs) Yes Yes Yes Yes
Somerset Levels & Moors Yes Yes
Stodmarsh Yes Yes
Teesmouth & Cleveland Coast Yes Yes
Waveney (several SSSIs) Yes Yes

We have not included the following DWPP catchments in this report because they are not
represented in Simcat SAGIS: Abbotts Moss, Brown Moss, Dorset Heaths, Leighton Moss,
Marazion Marsh, Oak Mere and Wybunbury Moss. The completion of these DWPPs is led
by Natural England. Similarly, we have not included Roman Walls Loughs and Rostherne
Mere, which are subject to nutrient neutrality advice, for the same reason.
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Simcat SAGIS Modelling

We have used the PR19 and the PR24 Simcat SAGIS models for this work. Through 2024
we will further validate the models for the catchments where DWPPs are yet to be
completed. The figures presented here should be regarded as provisional and may be
superseded following more detailed modelling work.

We calibrated the models following nationally agreed model build and model calibration
standards. The calibration process optimises the level of agreement between measured
and simulated values through reasonable and systematic adjustments to model
parameters and data. We do this by adjusting the model inputs in which we have least
confidence, those representing diffuse source of pollution. To assess confidence in the
models, we compare the level of agreement between measured and simulated

values. While Simcat SAGIS modelling has provided a robust framework for use in
decision-making for wastewater investment planning for several Price Review cycles, there
is less certainty in the estimates of loadings from diffuse sources. Hence, there is less
confidence in using the models to assess the outcomes of measures that target diffuse
sources, as we have done here and for the DWPPs.

For this work, we have used the Simcat SAGIS models to produce results for a single
scenario, the 2020 calibrated baseline period using 2014 7 2018 flow data and water and
discharge quality data up to 2020. This6r e c e nt istleeelosast approXimation we
have of the current situation for the diffuse sector inputs and concentrations. While the
benefits of any late delivery AMP6 schemes on overall in-river concentrations may not be
represented by this work, this will have minimal influence on the diffuse sector
concentrations, diffuse sector share and the diffuse sector reductions estimated.

The more detailed DWPP modelling through 2024, where undertaken, will incorporate
assessing the benefits from AMP7 investment measures, proposed PR24 measures and
potential reductions in diffuse inputs as estimated using Farmscoper V5 for a range of
measure uptake scenarios. This future work will set out the specific diffuse sector
reductions required to achieve target compliance along designated reaches in the
protected sites alongside the catchment averages presented here.

Data used in Simcat SAGIS models

We have updated the SAGIS models with Environment Agency and Water Company data
and calibrated them using the latest UKWIR flow and water quality calibration tools. The
calibration process has optimised the level of agreement between measured and
simulated values through reasonable and systematic adjustments to model parameters
and data. The process is, however, not intended to force-fit modelled and measured
values and the level of agreement is in some instances imperfect. For the Diffuse Water
Pollution Plan catchments, we are reviewing the model calibration to understand model
performance, which is central to interpreting the results. Any steps taken to improve the
model calibration will be detailed in the catchment-specific report(s). A catchment
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approach, such as that applied in this report, will minimise uncertainties at individual
locations in a model.

Sensitivity analysis can be used to quantify model uncertainties and to understand the
significance of the uncertainties to decision making. This will be progressed as necessary
in the DWPP-specific modelling.

PR19 Modelling

We have produced the PR19 modelled datasets from a SAGIS model that we have
calibrated using:

1 SAGIS version SAGIS2015
1 SIMCAT Version 14.8

PR19 Data sources

Diffuse - UKWIR 2012 build. Arable and livestock information is from the ADAS PSYCHIC
and NEAP-N models based on the 2010 (P) and 2015 (N) agricultural census data. The
other diffuse sectors are based on bespoke methodologies developed within the UKWIR
SAGIS project. The methodologies are based on small studies and national assumptions,
subsequently the outputs for the intermittent and urban loads should be treated with
caution and future model development will seek to improve the way these are
represented.

Point sources - STW flows and quality 2010 to 2012 observed where available. We have
used older observed data in preference to defaults if data for this time period is not
available.

River quality - 2010 to 2012 observed quality. We have used additional data from outside
this time period to provide resolution in locations where there is no data available within
this time period.

Flows - National RBD SIMCAT model diffuse flows (from Low Flows software) calibrated
using 2010 to 2012 observed gauging data. We have excluded flows from the report due
to third party license issues.

PR24 Modelling

We have produced the PR24 modelled datasets from a SAGIS model that we have
calibrated using:

T SAGIS version 3
1 SIMCAT Version 15.7
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PR24 Data sources

Diffuse - UKWIR 2021 build. Arable and livestock information is from the ADAS PSYCHIC
and NEAP-N models based on the 2010 (P) and 2015 (N) agricultural census data. The
other diffuse sectors are based on bespoke methodologies developed within the UKWIR
SAGIS project. The methodologies are based on small studies and national assumptions,
subsequently the outputs for the intermittent and urban loads should be treated with
caution.

Point sources T STW certified measured flows 2014 to 2018; quality 2014 to 2020
observed where available. If data is not available for this time period, we have used older
observed data in preference to defaults.

River quality - April 2014 to March 2020 observed quality. If data for this time period is not
available, we have used additional data to provide resolution in those locations where no
data is available.

River Flows - National RBD SIMCAT model diffuse flows (from Low Flows software)
calibrated using 2014 to 2018 observed gauging data. We have excluded flows from the
report due to third party license issues.

Confidence on these and the other data sources in Simcat SAGIS are shown in Table 2.

Table 2: Data used in PR24 Simcat SAGIS

Data Set Data used Comments Confidence in
the data set
River Flows EA Flow Gauging | Used to calibrate the flows in | High
Station data for the models
period 2014-2018
River and Lake 2014-2020 EA Used to calibrate water High
Quality (England) | monitoring data quality in the rivers and lakes
Large Water Certified measured | Used to characterise the High
Company Sewage | flows 2014-2018 & | inputs
Treatment Works | 2020 -2023
(STW) Flows
Small / Private Permitted flow or Used to characterise the Medium
STWs (package estimated flow inputs
treatment plants) from population
Flows
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Data Set

Data used

Comments

Confidence in

the data set

STW Quality 2014-2020 Used to characterise the Medium i
monitoring data. inputs High
Where no
monitoring data, High where
defaults used. monitoring
data is used
Industrial 2014-2020 Used to characterise the High
discharges monitoring data. inputs
Where no
monitoring data,
permit data used.
Storm Overflows Annual loadings Used to characterise the Low-High
and spill durations | inputs
derived using High where
national datasets updated
and assumptions using local
data
Rural Land Run-off | Annual 1 km Diffuse inputs are included in | Medium
(e.g. from loadings from the | the model at a waterbody
farmland, forestry, | ADAS PSYCHIC scale with loadings spread
grassland, (2010) and NEAP- | evenly along each modelled
moorland) N model (2015). reach
Septic Tanks Estimated annual | Diffuse inputs are included in | Low-Medium
loadings from the model at a waterbody
unsewered scale with loadings spread
properties evenly along each modelled
reach
Urban Run-off Estimated annual Diffuse inputs are included in | Low

(e.g. contaminated
surface water from
towns and
villages)

loadings from
impermeable
surfaces in urban
areas

the model at a waterbody
scale with loadings spread
evenly along each modelled
reach
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Data Set

Data used

Comments

Confidence in

the data set

Highways (run off | Outputs from the Diffuse inputs are included in | Low
from motorways HAWRAT model the model at a waterbody
and trunk roads scale with loadings spread
only) evenly along each modelled
reach
Atmospheric Annual 1 km Diffuse inputs are included in | Medium
Deposition (nitrate | loadings from the | the model at a waterbody
only) ADAS NEAP-N scale with loadings spread

(2015) models. evenly along each modelled

reach

Farmscoper Modelling

We have used Farmscoper v5 to assess diffuse agricultural pollutant loads and quantify
the impacts of farm mitigation methods across ten scenarios. Outputs from this work are
being used by those working on the Diffuse Water Pollution Plans.

Farmscoper has been subject to external peer review through the publication of a
description of Farmscoper and its application within a leading scientific journal (Gooday et
al., 2014), and the majority of the component models and methods used within
Farmscoper have been published in the external literature. Therefore, the assumptions
and methods used within Farmscoper, and the conclusions derived from it and its
component models are based on sound scientific principles. Farmscoper was developed
as an advisory tool to aid policy makers, as it incorporates assumptions and data
appropriate for broad-scale applications and comparisons between differing representative
systems and environments. However, it is now being used more extensively and for a
wider range of purposes than it was originally intended for, therefore the consequences of
assumptions and other uncertainties in Farmscoper outputs need to be considered in
specific decision-making contexts. Any users of Farmscoper outputs need to understand
the assumptions, uncertainty, and limitations at the relevant scale of interest.

he scenarios 1in

reduction i n n

of t
of t he

four
on

for
mat i

We have presentedout put s
oOwor st cased esti
mitigation measure uptake (Table 3).

Scenario 3 estimates high regulatory compliance (85% uptake of regulatory measures), a
25% uptake of Farming Rules for Water (FRf W)
current rates of uptake of all voluntary and other measures represented in Farmscoper V5.
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Scenario 4 estimates full regulatory compliance (100% uptake of regulatory measures), a
25% uptake of Farming Rules for Water O6reason
rates of uptake of all voluntary and other measures represented in Farmscoper V5.

Scenario 8 estimates an optimistic view with a high (85%) uptake of regulatory measures,
a 25% uptake of Farming Rules for Water Oreas
uptake of voluntary measures represented in Farmscoper V5.

Scenario 10 estimates a theoretical maximum reduction in losses from agricultural land if
there were to be 100% uptake of all measures in Farmscoper.

Table 3: Measure uptake rates from the Farmscoper V5 scenarios represented.

Farming Rules

for Water

Regulatory O0r eas on Voluntary Other
Scenario Measures EESIES Measures Measures
Scenario 37 High 85% 25% Current Current
Regulatory
Scenario 4 1 Full 100% 25% Current Current
Regulatory
Scenario 8 i Optimistic 85% 25% 70% Current
Scenario 107 Theoretical 100% 100% 100% 100%
Maximum

Confidence in the Farmscoper outputs (Table 4) is based on the accuracy of the census
and location data for the catchment:

1 High: >100 farms
1 Medium: 2571 100 farms
1 Low: < 25 farms
1 N/a: too small to be modelled
Table 4: Catchments modelled in Farmscoper V5.
Catchments Type ‘ Confidence
River Avon (Hampshire) River High
River Axe River High
River Camel River High
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Catchments Type ‘ Confidence
River Clun River High
River Dee River High
River Derwent (Yorkshire) River High
River Derwent & Bassenthwaite Lake River High
River Eden River High
River Ehen River Medium
River Itchen River High
River Kent River High
River Lambourn River High
River Mease River High
River Tweed River High
River Wensum River High
River Wye River High
Wye Valley (Peaks) River High
The Broads Estuaries, Wetlands and Lakes | High
Ant Broads & Marshes SSSI Estuaries, Wetlands and Lakes | Medium
Bure Broads & Marshes SSSI Estuaries, Wetlands and Lakes | High
Yare Broads & Marshes SSSI Estuaries, Wetlands and Lakes | High
Chesil & The Fleet Estuaries, Wetlands and Lakes | Low
Hornsea Mere Estuaries, Wetlands and Lakes | Low
Ouse Washes Estuaries, Wetlands and Lakes | High
Poole Harbour Estuaries, Wetlands and Lakes | High
Solent (Freshwater inputs) Estuaries, Wetlands and Lakes | High
Somerset Levels & Moors Estuaries, Wetlands and Lakes | High
Stodmarsh Estuaries, Wetlands and Lakes | High
Teesmouth Estuaries, Wetlands and Lakes | High
Waveney (several SSSIs) Estuaries, Wetlands and Lakes | High
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Source Apportionment

We have presented source apportionment figures by input sector loads. We have greatest
confidence in the point sector loads where monitoring data is available. Confidence
reduces where the quality and flow from the sector is based on estimates, such as the
diffuse sectors (Table 5). Apportioning the input loads gives an indication of which sector is
the dominant nutrient source.

The in-river modelled concentrations arise from the input loads, after the influence of river
dilution and natural decay processes in the river, and after calibration factors have been
applied to optimise the level of agreement between measured and simulated values. We
have presented the in-river concentration source apportionment as a sector catchment
average because of uncertainties in diffuse inputs and to be consistent with the revised
@olluter pays principle6 met hodol ogy

Apportionment by concentration and by load can be different because inputs from different
sources tend to occur under differing river flow conditions. Inputs from treatment works
occur continuously whereas inputs from diffuse sources tend to occur under higher river
flow conditions where there is a higher level of dilution available in the receiving water.
This means that, on balance, a kilogram of phosphorus discharged from a treatment works
will have a relatively greater impact on the in-river concentration than the equivalent input
from diffuse sources.

Compliance Statistics and Sector Reductions

We have followed the revised @olluter pays principledmethodology to estimate the sector
share of the targets as a catchment average. We estimated the baseline (2009) sector
share of the target using data from the PR19 models. We estimated the recent sector
concentration from the PR24 calibration models. From these figures we have estimated
the catchment average reduction required by the diffuse and point sectors. The catchment
scale diffuse sector reduction applies equally to all diffuse sub-sectors.

Simcat SAGIS produces outputs for phosphate, ammonia, and nitrate. Where needed, we
estimated total nitrogen values from the sum of total ammonia and nitrate values.

As these figures are a catchment average reduction there will locations in the catchment
that will need to achieve a greater reduction, and some where a lesser reduction will be
needed depending on the recent overall quality at that location. Moreover, there may be
locations in a catchment where the point sector investment alone delivers the overall site
target and so reductions by the diffuse are not required, for example where the point
sector discharges are subject to uniform emission standards.

The more detailed DWPP modelling will present overall compliance and sector compliance
at plotting points within the designated reaches of each designated site alongside the
overall catchment average statistics.
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Targets

We have used the Common Standards Monitoring Guidance (CSMG) targets for
phosphate, nitrate, and total nitrogen (where available) which are variable across the
different catchments. The targets are agreed for water dependent protected areas by
Natural England and the Environment Agency and have been collated online on the
Catchment Data Explorer https://environment.data.gov.uk/catchment-
planning/downloads/Habitats _site European_site Protected Area Targets.xIsx

Catchment Average Targets

Each DWPP catchment has specific water quality target(s). The catchment average target
is based on the target values attributed to each modelled plotting point (spaced no more
than 1km along all modelled reaches). We attribute the modelled plotting points in
designated reaches the target value for the corresponding SSSI unit. We then propagate
these target values upstream to the modelled plotting points in the undesignated reaches
because the upstream quality must improve for the target water quality to be met in the
designated reaches.

This catchment average approach is referred to in the revised @olluter pays principle6
methodology.
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Table 5: Point and diffuse sub-sectors with confidence in the sector data.

Sector Sub-sector Description

Confidence in data

Point | STWs 1 Sewage Large, predominantly Medium T High
Treatment Works | water company managed,
domestic discharges. High where monitoring data
is used.
Point Intermittent Inputs from sewerage Low i High
Discharges (Storm | network storm overflows _ _
Overflows) and storm tanks at STWs. | High where updated using
local data.
Point Industry Permitted industrial High
discharges.
Diffuse | Rural Land Use Inputs from farmland, Medium
forestry, grassland etc.
Diffuse | Urban Runoff Estimation of urban run- Low
off from impermeable
surfaces potentially
contaminated from
misconnected drains.
Diffuse | Septic Tanks Estimation of unsewered | Low-Medium
properties
Diffuse | Highways Estimation of inputs from | Low
motorway and truck road
run off only.
Diffuse | Atmospheric Estimation of inputs from | Medium
deposition atmospheric deposition.
(nitrogen only).

18 of 102



Results

We have collated outputs for each of the River Catchments and the Estuarine, Wetland
and Lake Catchments and presented summary tables and figures below.

Several catchments have draft Diffuse Water Pollution Plans dating from circa 2014/15,
based on modelling using the PR19 models. There may be differences in the catchment
scale source apportionment and the percentage sector reductions presented in these
Plans and the figures presented here. These differences may be for several reasons,
including:

Modelling improvements between the PR19 and PR24 models
Revisions to the @olluter pays principleémethodology

Changes to site targets

Improvements to sector inputs such as water company investment

= =4 =4

The modelling improvements that are most likely to have affected these results are as
follows:

1 Headwater areas and flows have been recalculated using an improved
methodology.

1 Headwater input loads are now divided up and allocated to the sectors.

1 Loadings from rural land are now modelled and correlated with river flows using
power curves rather than non-parametric distribution files.

1 Storm overflows are now included in all our models.

1 A new suite of calibration tools has been developed which calibrate against the
whole of the water quality distribution curve, not just the mean.

Source Apportionment

We have presented source apportionment figures by input sector loads, using figures from
the PR24 calibration models to highlight the dominant sources of nutrients under the
@ecentbscenario. This closely represents what is currently happening in catchments as it
is based on data up to 2020 (2021 in some cases).

The river catchment input load source apportionment (Table 6, Table 7 and Figure 2) is
based on modelled outputs at the downstream end of each catchment. The estuarine,
wetland and lake input load source apportionments (Table 8, Figure 3 and Figure 4) are
based on modelled outputs at the entry point(s) to the designated site and direct
discharges where applicable.

Phosphorus input load source apportionment is dominated by diffuse sources of nutrients,
particularly from rural land use. This is with the notable exception of the Camel, Kent, and
Poole Harbour catchments, where point sources dominate at the catchment scale. The
Hampshire Avon, Itchen, Mease, Broads and Stodmarsh catchments have notable
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contributionsfromo ur bandé s o ur c eestimateshofiinputs fromirapermebbkle
surfaces (roads) and potentially misconnected drainage, this is to be expected in
catchments where there are large conurbations.

In the estuarine, wetland and lake catchments, the total nitrogen input load source
apportionment is dominated by rural land use inputs with the exception of the Teesmouth
catchment, where there are large industrial and wastewater treatment works discharging
directly to the estuary.

Table 6: River catchments phosphate input load source apportionment (recent scenario,
PR24 calibration models).

Catchment Rural Urban Septic Other
Land Use Tanks

River Avon (Hampshire) 20% 46% 28% 3% 3%
River Axe 14% 83% 1% 1% 0%
River Camel 73% 21% 4% 1% 0%
River Clun 12% 80% 6% 2% 0%
River Dee 16% 83% 0% 1% 0%
River Derwent (Yorkshire) 44% 53% 2% 1% 0%
River Derwent & 56% 43% 0% 0% 0%
Bassenthwaite Lake (DWPP

catchment)

River Derwent & 48% 50% 0% 0% 0%
Bassenthwaite Lake (NN

catchment)

River Eden 43% 55% 2% 1% 0%
River Ehen 25% 73% 1% 1% 0%
River Itchen 36% 30% 20% 4% 11%
River Kent (DWPP catchment) | 69% 30% 0% 1% 0%
River Kent (NN catchment) 15% 83% 0% 2% 0%
River Lambourn 14% 70% 14% 2% 0%
River Mease 22% 43% 30% 5% 0%
River Tweed (England) 14% 83% 1% 2% 0%
River Wensum 18% 68% 13% 1% 0%
River Wye/ Lugg (DWPP 21% 75% 2% 2% 0%
catchment)

River Wye/ Lugg (Lugg NN 14% 81% 2% 2% 0%
catchment)

Wye Valley (Peaks) 35% 48% 16% 1% 0%

Table 7: River catchments nitrate input load source apportionment (recent scenario, PR24
calibration models).
Catchment Point Rural Land Use Urban Septic Tanks Other

River Clun 2% 98% 0% 0% 0%
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Table 8: Estuarine, Wetland and Lake catchments phosphate and total phosphorus input
load source apportionment (recent scenario, PR24 calibration models).

Catchment Determinand Point Rural Urban | Septic Other Notes
Land Tanks
Use
Broads %g‘)"phos'ohate 44% |41% | 14% | 2% | 0%
TP targets
Ant Broads & Orthophosphate converted
Marshes (OP) phosp 64% | 8% | 23% | 4% 0% | to OP target
SSSI for DWPP
assessment
TP targets
Yare Broads Orthophosphate converted
& Marshes (OP) phosp 46% |41% | 13% 1% 0% to OP target
SSSi for DWPP
assessment
TP targets
Bure Broads Orthophosphate converted
&Marshes | 7o) phosp 26% | 50% | 20% | 4% 0% | to OP target
SSSI for DWPP
assessment
Simcat
: Total SAGIS
Elr;i‘;'"&-rhe Phosphorus modelling
(TP) not
available
Total
Esthwaite Phosphorus 70% | 29% | 0% 2% 0%
(TP)
Simcat
Hornsea Total SAGIS
Mere Phosphorus modelling
(TP) not
available
TP targets
converted
\(z/‘fsies %g‘)"phos"hate 57% | 27% | 14% | 2% | 0% | to OP target
for DWPP
assessment
Poole
Harbour
Poole Orthophosphate 7506 | 23% | 1% 1% 0% target
Harbour (OP)
expressed
as OP
Somerset TP targets
Levels & %g‘)OphOSphate 33% | 54% |11% | 2% 0% | converted
Moors to OP target
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Catchment Determinand Rural Septic  Other
Land Tanks
Use
for DWPP
assessment
Stodmarsh %g‘)"phos"hate 56% |24% | 17% | 3% 0%
TP targets
Waveney converted
Sites (several | Ornophosphate | g0 gr0p 4% 1206 0% | to OP target
(OP)
SSSI) for DWPP
assessment
Broads (TT‘.’IL"J)" Nitrogen | 5105 | 7306 | 4% | 0% 2%
Simcat
Chesil & The | Total Nitrogen iﬁgtlaﬁin
Fleet (TN) g
not
available
Simcat
Hornsea Total Nitrogen %ggeljin
Mere (TN) 9
not
available
ﬁ‘;ﬂ'}%ur (TT‘?IL"’)" NItrogen 5105 | 76% 0% | 0% | 3%
Total Nitrogen
Solent (TN) 13% | 77% | 2% 0% 6%
Total Nitrogen
Stodmarsh (TN) 39% |55% |2% 0% 4%
Teesmouth & Total Nitrogen
Cleveland N 9 61% | 33% |1% | 0% 5%
Coast
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Figure 2: Phosphate input load source apportionment in the riverine catchments (recent scenario, PR24 calibration models).
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Figure 3: Phosphate/ total phosphorus (Esthwaite only) input load source apportionment in the estuarine, wetland and lake catchments (recent
scenario, PR24 calibration models).
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Figure 4: Total nitrogen input load source apportionment in the estuarine, wetland and lake catchments (recent scenario, PR24 calibration models).
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Compliance Statistics and Sector Reductions

We have followed the revised @olluter pays principleémethodology to derive a close
approximation of the current catchment scale percentage reductions needed by the point
and diffuse sectors to achieve the sector share of the target. Through comparison with the
catchment scale Farmscoper outputs, this gives an indication of how achievable the
reductions are for the agriculture sub-sector by applying the farm mitigation measures
available in Farmscoper V5. These measures only represent those required to comply with
water-related regulations and in current agri-environment incentive schemes. This
comparison gives a residual percentage reduction required to meet the diffuse sector
share.

There are currently no tools available to help us evaluate how achievable the reductions
needed are for the other diffuse sub-sectors.

We will conduct further analysis to assess the benefits of water company investment in
achieving the point sector reductions required in the more detailed DWPP modelling.

River Catchments - Phosphorus

Table 9 summarises the catchment scale diffuse sector reduction required for each
catchment alongside the reduction in nutrient losses estimated from the four Farmscoper
V5 scenarios. The reductions required to achieve the catchment scale diffuse sector share
of the target ranges from 0 to 90% across the catchments.

Where catchments have 0% diffuse reduction indicated at the catchment scale, the more
detailed DWPP modelling will reveal the sub-catchment(s) where reductions are required.
For example, the overall catchment reduction needed for the Kent catchment is 0% but the
more detailed DWPP modelling has shown that a 34% reduction is required in the Flodder
Beck sub-catchment.

The percentage reduction in losses estimated using Farmscoper V5 ranges from 8 to 44%
across the river catchments. The residual diffuse sector reductions required under the high
regulatory compliance scenario (scenario 3) are up to 79% (Clun catchment). Under the
Theoretical Maximum scenario (scenario 10), the residual diffuse sector reduction is up to
57% (Dee catchment). These residual reductions will not be required uniformly across
catchments. The detailed modelling through 2024 will confirm the reductions needed at the
sub-catchment scale.

River Catchments i Nitrogen

The Clun Special Area of Conservation (SAC) is the only riverine site with a nitrogen-
related target due to the presence of Freshwater Pearl Mussel. There are two nitrogen-
related targets that could apply in the catchment:
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1. 1.5mg/l Total Oxidised Nitrogen (TON) as an annual average i referenced in
the 2022 Conservation Objectives: Supplementary Advice

2. 0.125mg/l nitrate as a median 1 referenced in Common Standards Monitoring
Guidance for Freshwater Fauna

Using the tighter of these targets (0.125mg/l nitrate as a median) means that an 97%
reduction in diffuse sector inputs is required to meet the diffuse sector share of the nitrate
target (Table 10). With the less stringent target, this reduces to a 54% diffuse sector
reduction. We are working with Natural England to understand which target is the most
appropriate for the unique local conditions of the Clun Freshwater Pearl mussel habitat,
given the tighter target is based on generalised international data.

The high regulatory compliance Farmscoper scenario (scenario 3) estimates a 3%
reduction, and the Theoretical Maximum scenario (scenario 10) estimates a 13%
reduction. We therefore estimate the residual reduction to be between 41-94%, depending
on the target and the Farmscoper scenario applied in the catchment (Table 10).

Estuarine, Wetland and Lake catchments i Phosphate and Total
Phosphorus

Similarly, Table 11 summarises the catchment scale diffuse sector reductions required for
the estuarine, wetland and lake sites alongside the reduction in nutrient losses estimated
from the four Farmscoper V5 scenarios. The catchment scale diffuse reductions required
to achieve the catchment diffuse sector share of the target range from 3 to 85%.

For the Site of Special Scientific Interest (SSSI) sub-catchments of the Broads, we have
converted the total phosphorus SSSI targets for the lakes to phosphate targets to be
applied in the respective rivers at the compliance points. Similarly, we have taken a
precautionary approach for the Ouse Washes, with the total phosphorus Ouse Washes
target applied as a phosphate target at Earith where there is connectivity between the
Great Ouse and the Ouse Washes.

The percentage reduction in losses estimated from Farmscoper V5 ranges from 8 to 42%.
The residual diffuse sector reductions required under the high regulatory compliance
scenario (scenario 3) are up to 71% (Yare Broads and Marshes catchment). Under the
Theoretical Maximum scenario (scenario 10), the residual diffuse sector reduction is up to
70% (Somerset Levels and Moors catchment). These residual reductions will not be
required uniformly across catchments. The detailed modelling through 2024 will confirm
the reductions needed at the sub-catchment scale in those catchments where we are
undertaking further modelling.

Estuarine, Wetland and Lake catchments 1 Total Nitrogen

Similarly, Table 12 summarises the catchment scale diffuse sector reductions required for
the estuarine, wetland and lake sites alongside the reduction in nutrient losses estimated
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from the Farmscoper V5 scenarios. The catchment scale reductions required to achieve
the diffuse sector share of the target range from 3 to 87%.

The percentage reduction in losses estimated from the Farmscoper V5 scenarios ranges
from 5 - 21%. The residual diffuse sector reductions required under the high regulatory
compliance scenario (scenario 3) are up to 84%, under the Theoretical Maximum scenario
(scenario 10), the residual diffuse sector reduction is up to 70% (both in The Broads SAC
catchment). These residual reductions will not be required uniformly across catchments.
The detailed modelling through 2024 will confirm the reductions needed at the sub-
catchment scale in those catchments where we are undertaking further modelling.

In almost all catchments, we estimate the fair share reduction required by the diffuse
sector to be several times greater than the estimated reduction in losses achieved when
applying catchment-wide rural land use measures, even when applying the most optimistic
of measure uptake rates. This is where additional and/ or alternative measures would need
to be explored to achieve the diffuse sector share of the target, for example through
spatially targeted conversion of farmland to semi-natural habitat and woodland or habitat
creation within and alongside farming.
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Table 9: River catchments phosphorus diffuse sector catchment statistics. While some overall catchment average figures indicate zero reduction
required, there will be sub-catchments where reductions are required, we will confirm these through more detailed modelling in 2024.

Catchment \ Diffuse Diffuse Farmscoper Modelled Outputs Residual
Sector  Sector FSSc3 FSSc4 FSSc8 FSscio  Diffuse
Share  Reduction Reduction
Target Required Required
(mgll)
River Avon (Hampshire) 0.024 62% 9% 12% 23% 42% 20-53%
River Axe 0.033 69% 16% 20% 23% 41% 28-53%
River Camel 0.013 0% 11% 14% 21% 44% 0%
River Clun 0.005 90% 11% 14% 22% 42% 48-79%
River Dee 0.010 85% 13% 16% 17% 28% 57-72%
River Derwent (Yorkshire) 0.019 39% 10% 12% 20% 35% 4-29%
River Derwent & Bassenthwaite Lake (DWPP catchment) 0.013 0% 11% 13% 14% 23% 0%
River Derwent & Bassenthwaite Lake (NN catchment) 0.014 0% 11% 13% 14% 23% 0%
River Eden 0.016 38% 14% 17% 18% 29% 9-24%
River Ehen 0.004 0% 7% 9% 10% 17% 0%
River Itchen 0.018 46% 8% 10% 23% 43% 3-38%
River Kent (DWPP catchment) 0.011 0% 12% 15% 16% 30% 0%
River Kent (NN catchment) 0.007 29% 12% 15% 16% 30% 0-17%
River Lambourn 0.017 78% 10% 12% 22% 41% 37-68%
River Mease 0.024 83% 10% 12% 19% 32% 51-73%
River Tweed (England) 0.020 8% 8% 10% 18% 34% 0%
River Wensum 0.010 76% 9% 12% 21% 37% 39-67%
Whole Wye/ Lugg (DWPP catchment) 0.018 66% 10% 13% 18% 34% 32-56%
River Lugg 0.013 85% 11% 14% 23% 42% 43-74%
Wye Valley (Peaks) 0.008 65% 11% 13% 15% 30% 35-54%
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Table 10: River catchments nitrate diffuse sector catchment statistics. Total Oxidised Nitrogen (TON) is comprised of nitrate and nitrite
concentrations. SAGIS-Simcat produces nitrate outputs only, these have been used against the TON target. Nitrite levels are comparatively very low
in the environment.

Catchment Determinand | Statistic Diffuse Diffuse Farmscoper Modelled Outputs Residual
Sector Sector FSSc3 FSSc4 FSSc8 FSScio Diffuse
Share Reduction Reduction
Target Required Required

River Clun nitrate median 0.074 97% 3% 4% 6% 13% 84-94%

River Clun TON mean 1.365 54% 3% 4% 6% 13% 41-51%

Table 11: Estuarine, wetland and lake catchments phosphate and total phosphorous diffuse sector catchment statistics. The Fleet is not represented
in Simcat SAGIS and so it has not been possible to apportion the sector concentration. We have estimated sector loads that indicate a 78%

reduction in diffuse loads is necessary.
Catchment

Diffuse Diffuse
Sector Sector

Residual Diffuse
Reduction
Required

Farmscoper Modelled Outputs
FSSc3 FSSc4 | FSSc8 FS Scl0

Share Reduction

Target Required
(mgl/l)

Broads (Bure, Trinity, Yare, Ant & Upper Thurne 0.009 78% 9% 11% 20% 36% 69-42%
Broads only)

Ant Broads & Marshes 0.008 26% 7% 9% 20% 28% 0-19%
Yare Broads & Marshes 0.01 80% 9% 11% 20% 34% 71-46%
Bure Broads & Marshes 0.011 57% 8% 10% 22% 42% 15-49%
Chesil and the Fleet (Total Phosphorus) TBC TBC 11% 14% 16% 27% TBC
Esthwaite (Total Phosphorus) 0.013 0%

Hornsea Mere (Total Phosphorus) TBC TBC 9% 11% 17% 28% TBC
Ouse Washes 0.029 66% 8% 10% 18% 31% 35-58%
Poole Harbour 17kg/d 48% 12% 15% 24% 46% 2-36%
Somerset Levels and Moors 0.025 85% 15% 19% 23% 39% 46-70%
Stodmarsh (Total Phosphorus) 0.025 65% 10% 18% 31% 37% 28-55%
River Waveney (at Geldeston Meadows SSSI) 0.041 35% 8% 10% 18% 29% 6-27%
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Table 12: Estuarine, wetland and lake catchments total nitrogen diffuse sector catchment statistics.
Site to which nutrient neutrality advice applies

Diffuse
Sector
Share

Diffuse
Sector

Reduction

Farmscoper Modelled Outputs

FS Sc3

FS Sc4

FS Sc8

FS Sc10

Residual
Diffuse
Reduction
Required

Broads (Bure, Trinity, Yare, Ant & Upper Thurne 0.697mq/l 87% 3% 4% 8% 17% 70-84%
Broads only. Target taken from the designated

Broads.)

Chesil and the Fleet TBC TBC 5% 7% 10% 21% TBC
Esthwaite 0.362 0% Unavailable | Unavailable | Unavailable | Unavailable TBC
Hornsea Mere TBC TBC 4% 6% 11% 20% TBC
Lindisfarne TBC TBC Unavailable | Unavailable | Unavailable | Unavailable TBC
Poole Harbour 1200kg/d 48% 2% 3% 6% 15% 33-46%
Solent TBC TBC 3% 4% 9% 20% TBC
Stodmarsh 0.75mg/l 75% 3% 4% 9% 17% 58-72%
Teesmouth & Cleveland Coast TBC TBC 5% 7% 11% 18% TBC
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Figure 5: Total diffuse sector percentage reductions required for phosphorus in each riverine catchment alongside estimated reductions in losses
from Farmscoper v5 under different agricultural mitigation measure uptake rate scenarios.
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Figure 6: Total diffuse sector percentage reductions required for phosphorus in each estuarine, wetland and lake catchment alongside estimated
reductions in losses from Farmscoper v5 under different agricultural mitigation measure uptake rate scenarios.
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Figure 7: Total diffuse sector percentage reductions required in the Clun alongside estimated reductions in losses from Farmscoper v5 under
different agricultural mitigation measure uptake rate scenarios, based on the TON target (left) and separately, the nitrate target (right).
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Figure 8: Total diffuse sector percentage reductions required for total nitrogen in each estuarine and wetland catchment alongside estimated
reductions in losses from Farmscoper v5 under different agricultural mitigation measure uptake rate scenarios.
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River Catchments

River Avon (Hampshire)
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Figure 9: Hampshire Avon Catchment
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No further modelling under the DWPP programme is proposed for the Hampshire Avon in
2024.

Table 13: Indicative input load source apportionment for the Hampshire Avon catchment
based on catchment endpoint figures (recent scenario, PR24 calibration models).

Point Rural Urban Septic Other

Sources Land Use Tanks
Phosphate (input load) | 20% 46% 28% 3% 3%

Table 14: Indicative phosphate catchment average statistics and sector reductions for the
Hampshire Avon catchment.

Diffuse | Point  Total

Baseline (2009) Sector Share of the Target (consistent | 50% 50%
with those used in PR24 planning)

Sector Share of Mean Target (mg/l) 0.024 0.024 0.048
Modelled Recent Sector Mean Concentration (mg/l) 0.063 0.027
Sector Reduction Required 62% 11%
High Regulatory Compliance Reduction in losses 9% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 12% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 23% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 42% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 20-53% n/a
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No further modelling under the DWPP programme is proposed for the River Axe in 2024.

Table 15: Indicative input load source apportionment for the River Axe catchment based on
catchment endpoint (recent scenario, PR24 calibration models).
Point Rural Urban Septic Tanks Other

Sources Land Use
Phosphate 14% 83% 1% 1% 0%

Table 16: Phosphate catchment average statistics and sector reductions for the River Axe.

Diffuse Point Total
Baseline (2009) Sector Share of the Target 66% 34%
Sector Share of Mean Target (mg/l) 0.033 0.017 0.05
Modelled Recent Sector Mean Concentration (mg/l) 0.105 0.016
Sector Reduction Required 69% 0%
High Regulatory Compliance Reduction in losses 16% n/a
(Farmscoper V5, Scenario 3)
Full Regulatory Compliance Reduction in losses 20% n/a
(Farmscoper V5, Scenario 4)
Optimistic Uptake of Measures 23% n/a
(Farmscoper V5, Scenario 8).
Theoretical Maximum Reduction in Losses 41% n/a
(Farmscoper V5, Scenario 10).
Residual % Diffuse Sector Reduction 28-53% n/a
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Table 17: Indicative input load source apportionment for the River Camel catchment based
on catchment endpoint (recent scenario, PR24 calibration models).

Point Rural Urban Septic Tanks Other

Sources Land Use
Phosphate 73% 21% 4% 1% 0%

Table 18: Indicative phosphate catchment average statistics and sector reductions for the
River Camel catchment.

Diffuse Point Total

Baseline (2009) Sector Share of the Target 52% 48%
Sector Share of Mean Target (mg/l) 0.013 0.011 0.024
Modelled Recent Sector Mean Concentration (mg/l) 0.012 0.010
Sector Reduction Required 0% 0%
High Regulatory Compliance Reduction in losses 11% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 14% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 21% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 44% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 0% n/a

Where at the catchment average scale it appears that sector reductions are not required,
the detailed DWPP modelling will confirm the sub-catchment areas where the sector share
is exceeded and where measures need to be identified.
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Table 19: Indicative input load source apportionment for the River Clun catchment based on
catchment endpoint (recent scenario, PR24 calibration models).

Point Rural Urban Septic Tanks Other
Sources Land Use
Phosphate 12% 80% 6% 2% 0%
Nitrate 2% 98% 0% 0% 0%

Table 20: Indicative phosphate catchment average statistics and sector reductions for the
Clun catchment.

Diffuse Point Total

Baseline (2009) Sector Share of the Target 50% 50%
Sector Share of Mean Target (mg/l) 0.005 0.005 0.01
Recent Modelled Sector Mean Concentration (mg/l) 0.05 0.005
Sector Reduction Required 90% 0%
High Regulatory Compliance Reduction in losses 11% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 14% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 22% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 42% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 48-79% n/a

Table 21: Indicative nitrate catchment average statistics and sector reductions for the Clun.

Diffuse | Point ‘Diffuse  Point
Potential Target Nitrate Nitrate TON TON

0.125mg/l | 0.125mg/l | 1.5mg/l | 1.5mg/I
Statistic Median Median Mean | Mean
Baseline (2009) Sector Share of the Target 59% 41% 91% 9%
Sector Share of Mean Target (mg/l) 0.074 0.051 1.365 | 0.135
Modelled Recent Sector Mean Concentration | 2.731 0.006 2972 0.120
(mg/l)
Sector Reduction Required 97% 0% 54% 0%
High Regulatory Compliance Reduction in 3% n/a 3% n/a
losses
(Farmscoper V5, Scenario 3)
Full Regulatory Compliance Reduction in 4% n/a 4% n/a
losses
(Farmscoper V5, Scenario 4)
Optimistic Uptake of Measures 6% n/a 6% n/a
(Farmscoper V5, Scenario 8).
Theoretical Maximum Reduction in Losses 13% n/a 13% n/a
(Farmscoper V5, Scenario 10).
Residual % Diffuse Sector Reduction 84-94% n/a 41- n/a

51%
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Where at the catchment average scale it appears that sector reductions are not required,
the detailed DWPP modelling will confirm the sub-catchment areas where the sector share
is exceeded and where measures need to be identified.
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Figure 13: River Dee Catchment
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Table 22: Indicative input load source apportionment based on River Dee catchment
endpoint (recent scenario, PR24 calibration models).

Point Rural Urban Septic Tanks Other

Sources Land Use
Phosphate 16% 83% 0% 1% 0%

Table 23: Indicative phosphate catchment average statistics and sector reductions for the
Dee catchment.

'Diffuse  Point  Total

Baseline (2009) Sector Share of the Target 50% 50%
Sector Share of Mean Target (mg/l) 0.01 0.01 0.02
Modelled Recent Sector Mean Concentration (mg/l) 0.066 0.026
Sector Reduction Required 85% 62%
High Regulatory Compliance Reduction in losses 13% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 16% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 17% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 28% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 57-72% n/a
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Figure 14: River Derwent Catchment
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Table 24: Indicative input load source apportionment for the River Derwent (Yorkshire)
catchment based on catchment endpoint (recent scenario, PR24 calibration models).

Point Rural Urban Septic Tanks Other

Sources Land Use
Phosphate 44% 53% 2% 1% 0%

Table 25: Indicative phosphate catchment average statistics and sector reductions for the
River Derwent (Yorkshire) catchment.
'Diffuse  Point  Total

Baseline (2009) Sector Share of the Target 38% 62%
Sector Share of Mean Target (mg/l) 0.019 0.031 0.05
Modelled Recent Sector Mean Concentration (mg/l) 0.031 0.033
Sector Reduction Required 39% 7%
High Regulatory Compliance Reduction in losses 10% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 12% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 20% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 35% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 4-29% n/a
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Figure 15: River Derwent and Bassenthwaite Lake Catchment

The figures presented here are catchment averages for the combined riverine-lake
catchment. The detailed DWPP modelling, planned for summer 2024, will consider the
compliance of and loads to Bassenthwaite Lake more specifically.

While the catchment average figures indicate that no diffuse reduction is required, the
detailed DWPP modelling will likely highlight specific reaches and sub-catchments where
reductions are required (as demonstrated by the detailed modelling for the River Kent).
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Table 26: Indicative input load source apportionment for the combined River Derwent and
Bassenthwaite Lake catchment based on catchment endpoint (recent scenario, PR24
calibration models).

Point
Sources

Other

Rural Urban Septic
Land Use Tanks

DWPP Catchment 56% 43%

0%

0%

0%

48% 50%

Nutrient Neutrality Catchment

0%

0%

0%

Table 27: Indicative phosphate catchment average statistics and sector reductions for the

River Derwent & Bassenthwaite Lake DWPP catchment.

'Diffuse Point  Total
Baseline (2009) Sector Share of the Target 76% 24%
Sector Share of Mean Target (mg/l) 0.013 0.004 0.017
Modelled Recent Sector Mean Concentration (mg/l) 0.011 0.006
Sector Reduction Required 0% 28%
High Regulatory Compliance Reduction in losses 11% n/a
(Farmscoper V5, Scenario 3)
Full Regulatory Compliance Reduction in losses 13% n/a
(Farmscoper V5, Scenario 4)
Optimistic Uptake of Measures 14% n/a
(Farmscoper V5, Scenario 8).
Theoretical Maximum Reduction in Losses 23% n/a
(Farmscoper V5, Scenario 10).
Residual % Diffuse Sector Reduction 0% n/a

Where at the catchment average scale it appears that sector reductions are not required,
the detailed DWPP modelling will confirm the sub-catchment areas where the sector share

is exceeded and where measures need to be identified.

Table 28: Phosphate catchment average statistics and sector reductions for the River
Derwent & Bassenthwaite Lake catchment where Nutrient Neutrality advice applies. Based
on Farmscoper V5 Outputs for the whole DWPP catchment, not just the catchment where

Nutrient Neutrality advice applies.

'Diffuse Point  Total
Baseline (2009) Sector Share of the Target 78% 22%
Sector Share of Mean Target (mg/l) 0.014 0.004 0.018
Modelled Recent Sector Mean Concentration (mg/l) 0.006 0.005
Sector Reduction Required 0% 13%
High Regulatory Compliance Reduction in losses 11% n/a
(Farmscoper V5, Scenario 3)
Full Regulatory Compliance Reduction in losses 13% n/a
(Farmscoper V5, Scenario 4)
Optimistic Uptake of Measures 14% n/a
(Farmscoper V5, Scenario 8).
Theoretical Maximum Reduction in Losses 23% n/a
(Farmscoper V5, Scenario 10).
Residual % Diffuse Sector Reduction 0% n/a
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Figure 16: River Eden Catchment
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Table 29: Indicative input load source apportionment for the River Eden based on
catchment endpoint (recent scenario, PR24 calibration models).

Point Rural Land | Urban Septic Tanks  Other

Sources Use
Phosphate 43% 55% 2% 1% 0%

Table 30: Indicative phosphate catchment average statistics and sector reductions for the
River Eden catchment

'Diffuse  Point  Total

Baseline (2009) Sector Share of the Target 72% 28%
Sector Share of Mean Target (mg/l) 0.016 0.006 0.022
Modelled Recent Sector Mean Concentration (mg/l) 0.025 0.007
Sector Reduction Required 38% 16%
High Regulatory Compliance Reduction in losses 14% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 17% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 18% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 29% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 9-24% n/a
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Figure 17: River Ehen Catchment
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Table 31: Indicative input load source apportionment for the River Ehen based on
catchment endpoint (recent scenario, PR24 calibration models)..

Point Rural Land | Urban Septic Tanks  Other

Sources Use
Phosphate 25% 73% 1% 1% 0%

Table 32: Indicative phosphate catchment average statistics and sector reductions for the
River Ehen catchment.

Diffuse | Point  Total

Baseline (2009) Sector Share of the Target 83% 17%
Sector Share of Mean Target (mg/l) 0.004 0.001 0.005
Modelled Recent Sector Mean Concentration (mg/l) 0.003 0.001
Sector Reduction Required 0% n/a
High Regulatory Compliance Reduction in losses 7% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 9% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 10% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 17% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 0% n/a

Where the catchment average figures indicate that no diffuse reduction is required, the
detailed DWPP modelling will likely highlight specific reaches and sub-catchments where
reductions are required (as demonstrated by the detailed modelling for the River Kent).
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Figure 18: River ltchen Catchment
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Table 33: Indicative input load source apportionment for the River ltchen based on
catchment endpoint (recent scenario, PR24 calibration models)..

Point Rural Land | Urban Septic Tanks  Other
Sources Use
Phosphate 36% 30% 20% 4% 11%*
*Ot her i nputs are predominantly a representat

and fish farm discharges that arises from the abstracted borehole water rather than the
farm processing.

Table 34: Indicative phosphate catchment average statistics and sector reductions for the
River Itchen.

Diffuse Point Total

Baseline (2009) Sector Share of the Target 50% 50%
Sector Share of Mean Target (mg/l) 0.018 0.018 0.035
Modelled Recent Sector Mean Concentration (mg/l) 0.033 0.007
Sector Reduction Required 46% n/a
High Regulatory Compliance Reduction in losses 8% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 10% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 23% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 43% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 3-38% n/a
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Table 35: Indicative input load source apportionment for the River Kent based on catchment
endpoint (recent scenario, PR24 calibration models).

Point Rural Urban Septic Tanks | Other
Sources | Land Use
DWPP Catchment | 69% 30% 0% 1% 0%
Nutrient Neutrality | 15% 83% 0% 2% 0%

Catchment only

Table 36: Phosphate catchment average statistics and sector reductions for the River Kent

DWPP catchment.

' Diffuse  Point Total
Baseline (2009) Sector Share of the Target 62% 38%
Sector Share of Mean Target (mg/l) 0.011 0.007 0.017
Modelled Recent Sector Mean Concentration (mg/l) | 0.008 0.003
Sector Reduction Required 0% n/a
High Regulatory Compliance Reduction in losses 12% n/a
(Farmscoper V5, Scenario 3)
Full Regulatory Compliance Reduction in losses 15% n/a
(Farmscoper V5, Scenario 4)
Optimistic Uptake of Measures 16% n/a
(Farmscoper V5, Scenario 8).
Theoretical Maximum Reduction in Losses 30% n/a
(Farmscoper V5, Scenario 10).
Residual % Diffuse Sector Reduction 0% n/a

Where the catchment average figures indicate that no diffuse reduction is required, the
detailed DWPP modelling has shown that a 34% reduction is required in the Flodder Beck

sub-catchment.

Table 37: Indicative phosphate catchment average statistics and sector reductions for the
River Kent, where nutrient neutrality advice applies only. Based on Farmscoper V5 Outputs
for the whole DWPP catchment, not just the catchment where Nutrient Neutrality advice

applies.

Diffuse ~ Point  Total
Baseline (2009) Sector Share of the Target 54% 46%
Sector Share of Mean Target (mg/l) 0.007 0.006 0.012
Modelled Recent Sector Mean Concentration (mg/l) 0.009 0.002
Sector Reduction Required 29% n/a
High Regulatory Compliance Reduction in losses 12% n/a
(Farmscoper V5, Scenario 3)
Full Regulatory Compliance Reduction in losses 15% n/a
(Farmscoper V5, Scenario 4)
Optimistic Uptake of Measures 16% n/a
(Farmscoper V5, Scenario 8).
Theoretical Maximum Reduction in Losses 30% n/a
(Farmscoper V5, Scenario 10).
Residual % Diffuse Sector Reduction 0-17% n/a
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Figure 20: River Lambourn Catchment

59 of 102



No further modelling of the River Lambourn catchment is proposed for 2024, the site does

not fall within the DWPP Programme.

Table 38: Indicative input load source apportionment for the River Lambourn based on
catchment endpoint (recent scenario, PR24 calibration models).

Septic Tanks ~ Other

Point Rural Urban
Sources Land Use

Phosphate 14% 70% 14%

2%

0%

Table 39: Indicative phosphate catchment average statistics and sector reductions for the

River Lambourn.

'Diffuse  Point  Total
Baseline (2009) Sector Share of the Target 61% 39%
Sector Share of Mean Target (mg/l) 0.017 0.011 0.028
Modelled Recent Sector Mean Concentration (mg/l) 0.079 0.018
Sector Reduction Required 78% 38%
High Regulatory Compliance Reduction in losses 10% n/a
(Farmscoper V5, Scenario 3)
Full Regulatory Compliance Reduction in losses 12% n/a
(Farmscoper V5, Scenario 4)
Optimistic Uptake of Measures 22% n/a
(Farmscoper V5, Scenario 8).
Theoretical Maximum Reduction in Losses 41% n/a
(Farmscoper V5, Scenario 10).
Residual % Diffuse Sector Reduction 37-68% n/a
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Table 39: Indicative input load source apportionment based on catchment endpoint (recent
scenario, PR24 calibration models).

Point Rural Urban Septic Tanks Other

Sources Land Use
Phosphate 22% 43% 30% 5% 0%

Table 40: Indicative phosphate catchment average statistics and sector reductions for the
River Mease catchment.

'Diffuse  Point  Total

Baseline (2009) Sector Share of the Target 50% 50%
Sector Share of Mean Target (mg/l) 0.024 0.024 0.048
Modelled Recent Sector Mean Concentration (mg/l) 0.140 0.053
Sector Reduction Required 83% 55%
High Regulatory Compliance Reduction in losses 10% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 12% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 19% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 32% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 51-73% n/a
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Figure 22: River Tweed Catchment
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Table 41: Indicative input load source apportionment for the River Tweed (Till sub-
catchment only) based on catchment endpoint (recent scenario, PR24 calibration models).

Point Rural Urban Septic Tanks Other

Sources Land Use
Phosphate 14% 83% 1% 2% 0%

Table 42: Indicative phosphate catchment average statistics and sector reductions for the
River Tweed (Till catchment only).

'Diffuse  Point  Total

Baseline (2009) Sector Share of the Target 94% 6%
Sector Share of Mean Target (mg/l) 0.02 0.001 0.021
Modelled Recent Sector Mean Concentration (mg/l) 0.022 0.002
Sector Reduction Required 8% 40%
High Regulatory Compliance Reduction in losses 8% n/a
(Farmscoper V5, Scenario 3)

Full Regulatory Compliance Reduction in losses 10% n/a
(Farmscoper V5, Scenario 4)

Optimistic Uptake of Measures 18% n/a
(Farmscoper V5, Scenario 8).

Theoretical Maximum Reduction in Losses 34% n/a
(Farmscoper V5, Scenario 10).

Residual % Diffuse Sector Reduction 0% n/a
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Figure 23: River Wensum Catchment
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