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I L Eastleigh Borough Council (One Horton Heath Team)
report Nutrient Neutrality Study One Horton Heath: Upper Acre

Executive Summary

Hilson Moran has been appointed by the One Horton Heath (OHH) Project Team at Eastleigh Borough
Council (EBC) to provide a Nutrient Neutrality Study of the Upper Acre, part of the OHH masterplan.

OHH is a major mixed-use development, located near Eastleigh in Hampshire, which was granted Outline
Planning Permission in October 2025 for up to 2,500 homes, a local centre, a primary school and
commercial floorspace. The Upper Acre (National Grid Reference SU 49063 16566), comprises a full
planning application for: the erection of 424 residential units with hard and soft landscape works, internal
roads, footway/cycleways, associated parking spaces and associated infrastructure.

The aim of the Nutrient Neutrality Study is to provide a robust assessment of the impact of the
development on nitrogen (N) and phosphorous (P) losses into the River ltchen catchment and demonstrate
how, through the application of appropriate mitigation measures, the Upper Acre scheme can deliver
nutrient neutrality. The findings of the study will support EBC, as the competent authority under the
Habitat Regulations, in the completion of an appropriate assessment of whether the scheme would
adversely affect the integrity of the European Designated Sites associated with the River ltchen and the
Solent.

The report provides a summary of the evidence gathered to support the Nutrient Neutrality Study together
with the neutrality calculations for the scheme and effect of appropriate mitigation measures proposed for
inclusion within the scheme.

Incorporating a 20 % buffer for nutrient losses as per NE guidance, the Upper Acre development is
identified to give rise to:

o 98.96 kg N/yr deficit pre-2030;
o 47.40 kg N/yr deficit post-2030.
. 10.20 kg TP/yr deficit pre-2030;
. 12.34 kg TP/yr deficit post-2030.
The following mitigation measures are proposed to deliver nutrient neutrality in the Upper Acre scheme:

. Benefits brought forward from the previously permitted Lower Acre scheme, which included the
removal of pre-existing residential occupation and removal of farmland for the link road, south-
east access and north-west access and conversion of farming practices for retained land to the
north of Quobleigh Stream and Parcel 47; and

. Temporary offsetting nutrient losses from land changes associated with land within the
Applicant’s control during the pre-2030 phase.

Following the inclusion of benefits brought forward from the previously permitted Lower Acre scheme, it is
demonstrated that better than nutrient neutrality for N & P will be achieved in the post-2030 scenario
(benefits of 577.54 kg N/yr and 9.34 kg P/yr), with a small deficit of 2.09 kg N/yr (with the inclusion of the
20% buffer) and a benefit of 0.05 kg P/yr for the pre-2030 scenario.

The post-2030 N & P benefits of 577.54 kg N/yr and 9.34 kg P/yr will be carried forward to future phases of
the OHH masterplan (e.g. the Quobleigh Breach scheme is also expected to be partially delivered pre-2030)
and offset against other development phases on the site as part of the overall mitigation package.

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
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The above, small N deficit (2.09 kg N/yr) resulting from the pre-2030 scenario can be readily mitigated
through temporary land change measures, prior to the construction of dwellings. For example, when the
temporary pre-2030 conversion of 6 ha of parcel 33 from agriculturally managed land to greenspace (i.e.
with no fertiliser or manure applications, or grazing of livestock) during construction on the rest of the plot
(i.e. parcels 32, 34, 0.7 and the rest of parcel 33), then the above deficits can be more than offset, resulting
in temporary overall benefits of 183.36 kg N/yr and 4.31 kg P/yr, prior to 2030.

As better than N & P neutrality can be demonstrated for both the pre- and post-2030 scenarios for the
Upper Acre scheme, no further mitigation measures need to be identified for this phase of the OHH
development.

It should be noted that it is anticipated that the Quobleigh Breach Reserved Matter scheme will also be
constructed at the same time as the Lower Acre scheme, and that 90 dwellings from this scheme (33% of
the total) could also be completed by 2030. The above Upper Acre pre-2030 benefits (183.36 kg N/yr and
4.31 kg P/yr), in combination with land use changes associated with the Quobleigh Breach scheme (i.e. the
temporary change from agricultural land to greenspace for parcel 26) will be sufficient, not only to offset
the anticipated 141 pre-2030 completed Upper Acre dwellings, but also the anticipated 90 (33% of the
total) pre-2030 completed Quobleigh Breach dwellings. The pre-2030 N & P benefit remaining would still
be enough to offset a further 33 completed and occupied dwellings, either within the Upper Acre or
Quobleigh Breach schemes. As such, there is plenty of headroom in the calculations to permit higher rates
of pre-2030 completion and occupation than the predicted 33%, if required. In the unlikely event that this
figure of 264 dwellings completed and occupied by 2030 is desired or exceeded, then it is anticipated that
additional agricultural-to-greenspace conversion across the OHH development would readily facilitate any
further short-term offset requirements. All other phases of the OHH scheme are scheduled for first
completions and occupations to happen post-2030.
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1. Infroduction
Background

Proposed development within the Hampshire area, particularly those associated with residential
land use and tourism, can have impacts associated with nitrate concentrations reaching the
Solent and influencing the qualifying features of internationally designated sites associated with
the Solent. These designated sites are the Solent Maritime Special Area of Conservation (SAC),
Portsmouth Harbour Special Protection Area (SPA), Chichester and Langstone Harbours SPA and
Solent and Southampton Water SPA. Additional nitrogen (N) loadings from new development,
principally associated with increased wastewater generation, have been identified to be causing
algal blooms within the Solent that influence dissolved oxygen levels within the marine
waterbody as well as smothering food resources for birds and marine life.

Following a test case heard in the European court, Natural England (NE) advised that no
planning consents should be granted within the region unless they can demonstrate nitrogen
neutrality. More recently, there has also been an interest in reducing phosphorous (P) loadings
to downstream European protected areas and NE now also expects P neutrality to be
demonstrated for all residential schemes coming forward within the River Itchen catchment, as
per the OHH scheme.

Hilson Moran has been appointed by the OHH Team at EBC to provide a Nutrient Neutrality
Study of the Upper Acre, part of the OHH masterplan, centred on National Grid Reference SU
48815 17105 and identified in Figure 1.1.

Key V

[ site Boundary

1S - ARy N / YRS NS { 0 1 2km

Figure 1.1 Site Location (Contains Ordnance Survey data © Crown copyright and database
right 2025)
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Upper Acre is located near Eastleigh in Hampshire (National Grid Reference SU 49063 16566)
and comprises a full planning application for the erection of 424 residential units with hard and
soft landscape works, internal roads, footway/cycleways, associated parking spaces, and
associated infrastructure.

The layout of the Upper Acre scheme is presented in Figure 1.2.
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Figure 1.2 Proposed Layout of Upper Acre

Purpose of the Report

This Nutrient Neutrality Study has been produced to accompany the full application for the
Upper Acre scheme and to provide sufficient evidence to both EBC and NE that N and P
neutrality can be achieved as part of the development proposals, in order to avoid any
detrimental impacts on downstream European Designated Sites. The study is intended to
support EBC’s appropriate assessment under the Habitats Regulations.

Structure

Following this introductory section, an overview to the approach and methodology is provided
in Section 2. Section 3 identifies the results of the nutrient balance, considering the nutrient
export from the proposed development and the baseline nutrient export to identify the net
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change as a result of the scheme. Section 4 outlines the mitigation proposals proposed to
deliver nutrient neutrality and Section 5 provides a summary of the study and conclusions.

Appendices and references can be found at the end of the document, with document control
information included at the front.

Limitation and Copyright

This report has been prepared on behalf of and for the exclusive use of EBC for whom the
services were undertaken, and is subject to and issued in connection with the provisions of the
agreement set out by Hilson Moran Partnership Ltd. Hilson Moran Partnership Ltd accepts no
liability or responsibility whatsoever for or in respect of any use of or reliance upon this report
by any third party.

Furthermore, this report is subject to the following limitations:

1) The concepts and information contained in this document are the property of Hilson
Moran Partnership Ltd. Use or copying of this document in whole or in part without the
written permission of Hilson Moran Partnership Ltd constitutes an infringement of
copyright.

2) Hilson Moran Partnership Ltd accept no responsibility for the completeness or accuracy
of any information or documents upon which this report is based and which were
provided to us by EBC (or any other third parties).

3) The contents and findings of this report are relevant as of the original date of the report
and do not incorporate any facts or information that may have come into existence after
the date of the report.

4) Hilson Moran Partnership Ltd has not taken any steps to update this report since it was
produced, and it accepts no liability for any part of this report that has or may become
inaccurate as a result of circumstances that have occurred or arisen in relation to the
project after the date of this report.

Declaration of Competency

This assessment has been carried out by Dr Paul Bond PhD MSc BSc CEnv CSci MIEnvSc MCIEEM.
Paul possesses over 30 years’ experience of environmental, civil engineering and industrial
projects within commercial, public and academic sectors. He holds a doctorate in SuDS,
possesses post-doctoral experience in bacterial nitrogen transformations and is also a
competent Ecologist, possessing over 20 years environmental consultancy experience. As such,
Dr Paul Bond is suitably qualified and experienced to conduct and direct the Nutrient Neutrality
study for the development proposals.
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2,

Approach

There is currently uncertainty surrounding whether the condition of designated ecological areas
located within the Solent Region will be detrimentally impacted by increases in discharges of
treated sewage effluent from future housing growth in the area. This issue has been subject to
ongoing detailed work commissioned by local planning authorities in association with NE, the
Environment Agency (EA) and water companies. Consequently, there is the potential for future
housing developments across the Solent Region to exacerbate these impacts, which creates a
risk to the potential future conservation status of designated sites. Consequently, NE has stated
that one way to address this uncertainty is for new development to achieve nutrient neutrality
by securing the required mitigation in compliance with the Habitats Regulations.

NE has developed a recommended methodology to determine the potential impact of new
developments on local designated sites. Hilson Moran has been appointed by Stantec, on behalf
of EBC to provide a detailed Nutrient Neutrality Study for the development of its OHH scheme in
Hampshire. The aim of the study is to accurately reflect current land-use practices and nutrient
inputs from the existing site, providing a robust assessment of the impact of the development
on downstream European Designated Sites and to inform the selection of appropriate mitigation
measures for the scheme.

European Designated Sites

The Habitats Directive and Conservation of Habitats and Species Regulations 2017 (as amended)
make reference to the consideration of likely significant effects of a project or plan on one or
more European Sites, including SPAs and SACs.

However, national planning policy, as set out in the National Planning Policy Framework (NPPF)?,
also expects those sites under consideration for designation, i.e. potential SPAs (pSPAs) and
candidate SACs (cSACs), Ramsar sites and areas identified to provide compensatory sites, to be
considered through the Habitats Regulations Assessment (HRA) process. The legislation/
agreement governing the designation of the sites are described further below:

. SPAs — classified under the European Council Directive 79/49/EEC ‘on the conservation
of wild birds’ (also known as the ‘Birds Directive’) for the protection of wild birds and
their habitats, including particularly rare and vulnerable species listed in Annex | of the
Directive and migratory species;

. SACs — designated under European Council Directive 92/43/EEC ‘on the conservation of
natural habitats and of wild fauna and flora’ (also known as the ‘Habitats Directive’),
targeting particular habitats (listed on Annex |) and/or species (listed on Annex Il) that
are identified as being of European importance;

. Ramsar — listed under the Convention on Wetlands of International Importance (Ramsar
Convention, 1971) as sites that support important wetland habitats and species,
especially waterfowl habitat; and,

. Compensatory Sites — sites that have been identified to provide compensatory habitat
for that impacted by plans or projects permitted through the ‘imperative reasons for
overriding public interest’ (IROPI) assessment.

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
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2.2.1.

For ease of reference, these designations are collectively referred to within this Nutrient
Neutrality Study report as ‘European Designated Sites’, despite Ramsar designations being made
at the international level. SPAs and SACs are also referred to in guidance documents as ‘Natura
2000’ sites.

Methodology

Nutrient neutrality advice provided by NE in March 2022 to Local Planning Authorities (LPAs)
affected by nutrient neutrality considerations included a new methodology for assessing
nutrient neutrality, providing a unified approach for nitrate and phosphate and comprising a
nutrient neutrality calculator? with an accompanying guidance document?.

The generic approach is based on four main Stages, with a series of steps in each stage, which
are summarised as:

. Stage 1 — Identify the increase in nutrient loading to a Habitats site that results from the
increase in wastewater from a new development:

1. Step 1 — Calculate increase in population due to the development;

2. Step 2 — Calculate the increase in wastewater production due to the
development;

3. Step 3 — Determine the concentration of nutrients in wastewater and calculate
additional wastewater nutrient load;

. Stage 2 — Identify the nutrient loading from the past/present land use of the
development site:

. Step 1 — Obtain nutrient export values from current land use(s);
. Step 2 — Calculate the annual nutrient export from current land use(s)

. Stage 3 — Identify the nutrient loading from the future mix of land use on the
development site:

° Step 1 — Calculate the annual export from future land use(s);

. Stage 4 — Calculate the net change in nutrient loading to a Habitats site within the
addition of a buffer. The net change in nutrient loading and the buffer is the nutrient
budget:

° Step 1 — Calculate the nutrient budget;
. Step 2 — Add the buffer to the nutrient budget.
Although NE have put this methodology forward for use in demonstrating nutrient neutrality,

they identify in their Nutrient Neutrality Summary Guide that the approach is not mandatory
and, if they prefer, competent authorities can determine their own solutions as appropriate.

Stage 1: Additional Wastewater Loading

The methodology identifies that Step 1 should consider the additional population that will result
from the development, from which the additional nutrients in wastewater can be calculated.
However, as the masterplan is delivered in phases and existing residential properties on the site
are vacated ahead of respective phases being brought forward, a bespoke approach has been

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
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adopted to allow accurate reflection of how the nutrient loading changes on the wider site
under the applicant’s control.

The nutrient loading arising from the development has been allocated as the total development
population, based on an average occupancy of 2.4 people per dwelling in line with the latest NE
methodology. This gives a total nutrient loading for the residential aspect of the developed site.
The nutrient loading associated with past/present land use on the development site are
accounted for in the baseline nutrient loading (Stage 2), allowing for benefits associated with
vacation of residential properties in the wider area under the applicant’s control being
considered as they occur, providing an offset to the individual plots brought forward at that
time.

In addition, Eastleigh and the surrounding areas are classified as ‘water-stressed’, with potable
water largely supplied from local aquifers and by river water abstraction from internationally
designated wildlife habitats. In the revised 2015 standards for new housing the Government
maintained the water efficiency standard for new buildings at 125 |/person/day. However, it
also allowed an ‘optional requirement’ of 110 |/person/day in ‘water stressed areas’. NE states
that whichever water efficiency standard is used in its calculator, water usage is increased by an
additional 10 litres per person per day to account for changes to less water efficient fittings
throughout the lifetime of the development. Consequently, within the updated Nutrient
Neutrality Budget Calculator for the River Itchen SAC?, the per capita daily water usage is preset
at 120 litres per person per day. This comprises the optional requirements of 110 |/person/day,
+ 10 |/person/day buffer. This allows councils to decide whether certain regulations apply to
developments being built in their areas and can include water efficiency in areas facing water
shortages. In order to help ease the local water supply situation EBC, Southern Water and the EA
have been working together to find ways to reduce pressure on existing water resources.

One such solution is the use of a ‘variable infrastructure charge’ to encourage water efficiency in
new developments. Consequently, EBC has signed up to a water usage pilot scheme with
Southern Water to help meet the local sustainable supply balance. The partnership has
recommended a voluntary target of 95 litres per person per day be set for each new housing
development. Under the Water Industry Act 1991 a one-off charge is payable where properties
are connected for the first time into the water supply or the public sewage system. For the term
of the pilot scheme if developers meet the 95 litres per person per day target for new homes,
then Southern Water will give an infrastructure charge discount of 40% on the standard network
connection charges, thereby giving a clear price signal for the developers to drive demand
reduction. This 95 litres per person per day benchmark has, therefore, been adopted by EBC for
the OHH scheme. This has consequently been used in the Nutrient Neutrality calculation with a
10 litres per person per day buffer, as described above.

The remainder of the approach follows the NE calculator approach. Potential sources of nitrogen
associated with the proposed development will comprise sewage discharges (first passing
through the most appropriate Wastewater Treatment Works (WwTW)) and nutrients associated
with urban runoff.

It is intended that all foul sewage from the scheme will be conveyed to Chickenhall Eastleigh
WwTW, which is located on the western bank of the River Itchen, approximately 1.8 km west of
the site. Chickenhall Eastleigh WwTW currently discharges to the River Itchen. It currently does
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2.2.2.

not have a consented permit level for N, with mean effluent concentrations estimated to be 27
mg Total Nitrogen (TN)/litre (1), reducing to 25 mg TN/| with allowance for the amount of
nitrogen already within potable drinking water, for the calculation of wastewater load. It also
has a permitted limit of 0.6 mg Total Phosphorus (TP)/I.

Aligning with the NE Guidance methodology, “operation of WwTW at 90 % of the consent limit is
the closest the water company can reasonably operate the works without risk of breaching the
consent limit”, 90 % of the discharge limit (5.4 mg TP/l) should be used to determine the P load
from the new development’s wastewater. Asthe 27 mg TN/l concentration in the effluent does
not represent a permitted level, the 10 % reduction is not applied to this value.

Chickenhall Eastleigh WwTW will benefit from the proposed upgrades scheduled to take place
through the Levelling Up and Regeneration Bill (LURB) in 2030. Consequently, a permitted TN
limit of 10 mg/I will be adopted for the WwTW post-1°t January 2030. This will reduce to

8 mg TN/I with allowance for the amount of nitrogen already within potable drinking water, and
to 7.2 mg TN/l with the 10 % operational reduction.

As a result of the LURB upgrade, the permitted limit of TP will also fall from 6 to 0.25 mg/|, post
15 January 2030. This will reduce to 0.225 mg TP/l with the 10 % operational reduction.

It is intended that construction of the Upper Acre will start pre-2030. Consequently, as a
precautionary approach it is assumed that some of the 424 dwellings will be occupied pre-2030.
For the purpose of the wastewater calculations, it has been assumed that % of the dwellings (i.e.
141) will become occupied prior to 1%t January 2030 and 283 dwellings thereafter.

The final nutrient loadings are converted from mg/l into mg/day using the identified wastewater
volume (assuming 100% return to sewer and thus using volume of potable water used as a proxy
for volume of wastewater treated, in line with NE guidance). This is then converted into kg/day
and multiplied by 365.25 days, in line with the NE methodology, to obtain the annual nitrogen
loading from the development.

Stage 2: Baseline Nutrient Losses

Whilst the NE calculator? provides a methodology for the establishment of the baseline position,
the Guidance Document? identifies that “if there is good evidence, such as the output from farm-
specific Farmscoper modelling or a detailed monitoring exercise, this can be used to support a
different export efficient”. Therefore, the approach taken for N and P is confirmed in the
following sections, including reasoned justification for this where it differs from the latest NE
methodology.

The approach taken between the two nutrients considered differs and therefore are discussed
in turn below. The establishment of the baseline has been made site-wide, as per the
methodology discussed below. However, those aspects specific to the Upper Acre development
have been identified from the wider site in the applicant’s control to identify a development
specific baseline. Therefore, the overall site discussion has been retained for completeness.
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2.23.

Nitrogen Methodology

Prior to the issue of the revised NE methodology, significant work had been undertaken for the
scheme using the ADAS Farmscoper modelling approach to establish site specific N loadings
based on the land-uses present on site and associated farming practices, including peer review
of the approach by Dr Richard Gooday of ADAS (one of the creators of the Farmscoper tool). The
establishment of baseline N export values has, therefore, been based on farm-specific
Farmscoper modelling, using the wealth of site specific evidence collated to support the
assessment and peer review of modelling, as the NE methodology acknowledges such an
approach to be acceptable, where good evidence exists.

The establishment of N inputs has been made using the following approach:

Splitting the site into suitably sized units or appropriate land-use categories and
subsequent management of N-budget data through a computer-based Geographic
Information System (GIS);

Gathering available information on the historical farming practices actually employed on
the site, supported by observations made during a walkover survey of the site and
conversations with those currently farming the site;

Use of the ADAS Farmscoper modelling approach to estimate agricultural nitrogen-
inputs to the site, to include contributions from fertiliser, manure applications and
livestock;

Assessing the current resident population of the site, as a product of dwellings x mean
household size;

Gathering information on the foul sewer network serving the site and calculating current
inputs/pathways of nitrogen from sewage associated with existing farms and scattered
residential dwellings. A detailed assessment of current residential nitrogen loadings has
been conducted as per Stage 1 above; and,

For urban land-uses (residential and commercial) within the area under the applicant’s
control, which are not covered by Farmscoper, appropriate nutrient loss values have
been identified using the nutrient loss rates contained within the NE guidance.

The findings of the baseline establishment are identified in the following Appendices:

Appendix 1: GIS Parcels identifying split of the site under the applicant’s control and
relevant parcels for the Upper Acre and wider land within the applicant’s control and
associated Agricultural Summaries;

Appendix 2: Field Observations from Site Walkover;
Appendix 3: Farmer Interview Notes;

Appendix 4: ADAS Farmscoper Inputs & Outputs;
Appendix 5: Sustainable Drainage System (SuDS) network.

With reference to Appendix 1, the Upper Acre development will take place on Land Parcels 0.7,
32, 33 & 34 and totals and area of 10.34 ha.

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
HM REF.: 35961-HML-XX-XX-RP-U-870001 24 NOVEMBER 2025
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2.23.1.

2.23.2.

2.24.

2.2.5.

Phosphorus Methodology

The P loading from the baseline site has been calculated as per NE guidance®, published 28
February 2024, last updated 27 May 2025. The approach for P differs to the N approach in that
there was insufficient time for the P aspects of the Farmscoper modelling to undergo ADAS peer
review, and therefore the revised standard NE approach was adopted. Using the site parcels
established through GIS, as per the N methodology above, each land parcel in the site has been
attributed an appropriate land use class within the methodology according to the land use
identified in the walkover survey and conversations with farmers.

As with the N methodology above, P inputs from baseline residential properties have been
included within the baseline as a product of the resident population and the corresponding
wastewater generation.

Nutrient Calculator

As a bespoke approach is being taken for nutrient neutrality and the impact of the scheme is
being considered alongside land within the applicant’s control, a bespoke tracker has been set
up using Excel to record the baseline habitat removed/altered. The baseline for the Upper Acre
and wider land within the applicant’s control are provided in Appendix 1 and, in order to provide
supporting information for tracking of changes to land within the applicant’s control, Appendix
5.

Stage 3: Development Land Use Losses

The development site areas have been identified according to their primary use, with Upper
Acre delivery comprising a split of residential urban land (8.39 ha) and open space (1.95 ha).
Nutrient loss rates for the post-development land uses have been applied to the areas using the
up to date site specific NE Guidance values, with residential loss rates of 15.38 kg TN/ha and
1.65 kg TP/ha and greenspaces loss rates of 3.00 kg TN/ha and 0.02 kg TP/ha.

Stage 4: Sustainable Drainage Systems

As part of the development proposals, a network of SuDS features is proposed comprising
basins, swales and ponds to sustainably manage runoff from the scheme, as identified in
Appendix 6. As illustrated in these drawings, it is intended that the proposed SuDS features
incorporate permanently wet areas around inlets (sediment forebays), outlets (secondary
sedimentation areas) and wetland areas within the base of the features.

As such, the SuDS will provide a “SuDS management train” and comply with the following CIRIA
guidance:

. CIRIA C815F: Using SuDS to reduce nitrogen in surface water runoff, 2023; and
. CIRIA C808: Using SuDS to reduce phosphorous in surface water runoff, 2022.

Therefore, TN & TP removal efficiencies of 30 % and 50 %, respectively should be confidently
achieved by the SuDS in runoff from the Upper Acre scheme.

The developed area is served by two SuDS catchments, namely:

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
HM REF.: 35961-HML-XX-XX-RP-U-870001 24 NOVEMBER 2025
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. Catchment H — draining to the basin to the SW corner of the site. The catchment area is
8.843 ha, with 6.831 ha with an assumed percentage impermeability of 65% and 0.409
ha with an assumed percentage impermeability of 100%; and

. Catchment I- — draining to the basin in the SE corner of the site. The catchment area is
1.556 ha, with an assumed percentage impermeability of 65%.

2.2.6. Stage 5: Net Change in Nutrient Loading

The net change in N and P loading as a result of the development site, considering the post-
development wastewater and land-use nutrient losses against the pre-development wastewater
and land-use nutrient losses, is undertaken in line with the latest NE Guidance. Where the
development results in an additional nutrient load to the European Designated Sites, a
precautionary buffer of an additional 20% is applied to the result in line with the NE Guidance.

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
HM REF.: 35961-HML-XX-XX-RP-U-870001 24 NOVEMBER 2025
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Results

Stage 1: Development Wastewater Loading

The annual pre-2030 N and P loading resulting from wastewater generation from the residential
properties in the Upper Acre are 324.07 kg TN/yr and 7.00 kg TP/yr, as identified in Table 3.1.

The annual post-2030 N and P loading resulting from wastewater generation from the
residential properties in the Upper Acre are 281.10 kg TN/yr and 8.78 kg TP/yr, as identified in

Table 3.2.
Table 3.1  Pre-2030 Nutrient Loading from Operational Wastewater Generation
Nitrogen Phosphorus
Homes (No.) 141 141

5 Average Occupancy Rate (persons/dwelling) 2.4 2.4

2 Residents (No.) 338 338
Water usage (I/person/day) 105 105

‘:!,- Wastewater Volume Generated (l/person/yr) 38,351 38,351

g Wastewater Volume Generated (l/yr) 12,962,638 12,962,638
Chickenhall Eastleigh WwWTW Permit (mg /) 27.0 0.60
Discharge permit with allowance for potable 25.0 0.60

n water removal (mg/l)

:,é.,- Operation at 90 % of the permit limit (mg/I) N/A 0.54
Nutrient = M8&/yr 324,065,950 6,999,825
Discharge  g/year 324.07 7.00

Table 3.2  Post-2030 Nutrient Loading from Operational Wastewater Generation
Nitrogen Phosphorus
Homes (No.) 424 424
‘;_' Average Occupancy Rate 2.4 2.4
g (persons/dwelling)
Residents (No.) 1018
Water usage (I/person/day) 105

';‘_ Wastewater Volume Generated 38,351 38,351

g (I/person/yr)

Wastewater Volume Generated (l/yr) 39,041,318 39,041,318

2 " Chickenhall Eastleigh WwWTW Permit | 10.0 0.25

& (mg/l)

EBC REF.: HIM-10-XX-RP-N-0000

HM REF.: 35961-HML-XX-XX-RP-U-870001

DATE OF ISSUE:
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Nitrogen Phosphorus
Discharge permit with allowance for = 8.0 0.25
potable water removal (mg/I)
Operation at 90 % of the permit limit = 7.2 0.225
(mg/l)
Nutrient mg/yr 281,097,490 8,784,297
Discharge kg/year 281.10 8.78

Stage 2: Baseline Nutrient Losses

The annual N and P loading from baseline land uses within the Upper Acre are 349.45 kg TN/yr
and 7.53 kg TP/yr, as identified in Table 3.3.

Table 3.3  Baseline Nutrient Loading Pre-Development

Parcel Area

(ha)
0.7 0.03
32 1.50
33 8.44
34 0.37

Use

Urban (U)

Rotational
Grassland (RG)

Rotational
Grassland (RG)

Permanent
Pasture (PP)

Total

Nitrogen Phosphorus
Output/ha Total Output/ha
(kg) Output (kg)  (kg)

15.38 0.46 1.65

33.85 50.78 0.73

33.85 285.69 0.73

33.85 12.52 0.60

349.45

Stage 3: Post-Development Land Use Losses

The annual N and P loading from post-development land uses within the Upper Acre are
134.89 kg TN/yr and 13.88 kg TP/yr, as identified in Table 3.4.

EBC REF.: HIM-10-XX-RP-N-0000
HM REF.: 35961-HML-XX-XX-RP-U-870001

DATE OF ISSUE:
24 NOVEMBER 2025

Total
Output (kg)

0.05
1.10

6.16

0.22

7.53
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Table 3.4  Post-Development Land-Use Nutrient Loading

Land Use Area (ha) Nitrogen

Output/ha
(kg)
Residential = 8.39 15.38
Urban
Greenspace = 1.95 3.00

Total

Stage 4: Sustainable Drainage Systems

Phosphorus
Total Output/ha Total
Output (kg)  (kg) Output (kg)
129.04 1.65 13.84
5.85 0.02 0.04
134.89 13.88

The annual N and P removal from post-development runoff by SuDS within the Upper Acre are
27.04 kg TN/yr and 4.85 kg TP/yr, as identified in Table 3.5.

Table 3.5 Removal of N & P by SuDS

Catchment Area Land Use
(ha) & %
imperm-
eability

Catchment @ 6.831 Residential
H Urban
(65%)
0.409 Residential
Urban
Catchment (100%)

' 3.381  Residential
Urban
(65%)

Total

Annual Annual N
Pinputs N removal
toSuDS inputs rate (%)
(kg TP/  to SuDS

yr)

11.28

0.68

2.57

(kg TN/

yr)

105.04  30.0
6.29 30.0
23.93 30.0

P
removal
rate (%)

50.0

50.0

50.0

Stage 4: Net Change in Nutrient Loading

The net change in annual N and P loadings as a result of the Upper Acre are 98.96 kg TN/yr and
10.20 kg TP/yr pre-2030, incorporating the 20% precautionary buffer as identified in Table 3.5.
Post-2030, the net change in annual N and P loadings are 47.40 kg TN/yr and 12.34 kg TP/yr,

incorporating the 20% precautionary buffer, as identified in Table 3.6.

Annual P
removed
by SuDS

(kg TP/

yr)

3.67

0.34

0.84

4.85

Annual
N
removed
by SuDS
(kg TN/
yr)

20.48

1.89

4.67

27.04

These values are the volumes of N and P that require mitigation for the Upper Acre scheme to
demonstrate delivery of nutrient neutrality.

EBC REF.: HIM-10-XX-RP-N-0000
HM REF.: 35961-HML-XX-XX-RP-U-870001

DATE OF ISSUE:
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Table 3.6

Net Change in Nutrient Loading as a result of the Upper Acre

N Pre- 349.45 324.07 | 134.89 458.96 | 27.04 82.47 98.96
2030
Post- | 349.45 281.10 | 134.89  415.99 | 27.04 39.50 47.40
2030
P Pre- 7.53 7.00 13.88 20.88 4.85 8.50 10.20
2030
Post- | 7.53 8.78 13.88 22.66 4.85 10.28 12.34
2030
EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
HM REF.: 35961-HML-XX-XX-RP-U-870001 24 NOVEMBER 2025
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4,

Mitigation Measures

There are a range of measures available to mitigate the increase in N and P loss associated with
the Upper Acre scheme. The following identifies the mitigation measures that we have
incorporated to deliver nutrient neutrality for the development proposal:

. Benefits brought forward from the previously permitted Lower Acre; and

. Temporary offsetting nutrient losses from land changes associated with land within the
Applicant’s control during the pre-2030 phase.

It should be noted that offsetting through a purchase of nutrient credits from EBC will only be
required for later phases and is not relevant for this Reserved Matters application.

The application of these mitigation measures are discussed in turn below until neutrality is
achieved for the Upper Acre scheme.

Benefit/disbenefit from the Lower Acre Scheme

With reference to the Hilson Moran report: “Nutrient Neutrality Study: One Horton Heath, First
Residential Parcel” (1 November 2022, Issue 05, HM Ref. 25709-RP-1E-001), when considering
the impact of the First Residential Parcel (Lower Acre) scheme, the on-site mitigation presented
in Section 4.2 of the report (which included the removal of residential occupation and removal
of farmland for the link road, south-east access and north-west access and included conversion
of farming practices for retained land to the north of Quobleigh Stream and Parcel 47), resulted
in an N-loading of 144.5 kg N/yr (deficit) and delivered P-neutrality, with an overall decrease of
0.5 kg P/yr (benefit).

At the time of preparing the report, the SuDS element was not yet available on the NE
calculator. As such, N & P removal rates of 61 % and 50 % were derived from the literature, and
there was an aim to maintain and demonstrate these removal rates through a programme of
SuDS optimisation, maintenance and monitoring.

Since then, the updated NE calculator? has been applied to the Lower Acre scheme, assuming
that the SuDS provision will be compliant with CIRIA guidance, as per Section 2.1.4 above.

Furthermore, the 1 November 2022 First Residential Parcel (Lower Acre) Nutrient Neutrality
Assessment assumed a per capita daily water usage of 120 |/person/ day (i.e. 110 |/person/day,
+ 10 I/person/day buffer). Since then, EBC has signed up to a water usage pilot scheme with
Southern Water to help meet the local sustainable supply balance. The partnership has
recommended a voluntary target of 95 litres per person per day be set for each new housing
development (refer to Section 2.1.1 above). This 95 litres per person per day benchmark has,
therefore, been adopted by EBC for the OHH scheme. This benchmark (with a NE-
recommended 10 I/person/day buffer) has been used in a revised Lower Acre calculation,
presented in Appendix 8, which also takes account of the proposed upgrades scheduled to take
place at Chickenhall Eastleigh WwTW through LURB in 2030.

These revised calculations for the Lower Acre scheme, result in benefits of 80.73 kg N/yr and
8.55 kg P/yr for the pre-2030 scenario and benefits of 617.04 kg N/yr and 19.62 kg P/yr for the
post-2030 scenario. These benefits have, therefore, been carried over to the Upper Acre
scheme for the pre-and post-2030 scenarios, as presented in Tables 4.1 and 4.2 below.

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
HM REF.: 35961-HML-XX-XX-RP-U-870001 24 NOVEMBER 2025
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Table 4.1  Pre-2030 Nutrient Balance for the Upper Acre Scheme with Mitigation
Mitigation Nitrogen (kg TN/yr) Phosphorus (kg
TP/yr)
Impact (from Stages 1-5 above) 82.47 8.50
Benefit brought forward from Lower Acre -80.73 -8.55
scheme
Nutrient Neutrality Balance 1.74 -0.05
Nutrient Neutrality Balance including 20 % 2.09 -0.05
buffer where appropriate
Table 4.2  Post-2030 Nutrient Balance for the Upper Acre Scheme with Mitigation
Mitigation Nitrogen (kg TN/yr) Phosphorus (kg
TP/yr)
Impact (from Stages 1-5 above) 39.50 10.28
Benefit brought forward from Lower Acre -617.04 -19.62
scheme
-577.54 -9.34
Nutrient Neutrality Balance including 20 % -577.54 -9.34
buffer where appropriate
The results of this exercise demonstrate better than nutrient neutrality for N & P in the post-
2030 scenario (benefits of 577.54 kg N/yr and 9.34 kg P/yr), with a small deficit of 2.09 N/yr
(with the inclusion of the 20% buffer) and a benefit of 0.05 kg P/yr for the pre-2030 scenario.
Consequently, although it can be demonstrated that when the benefits of the Lower Acre
scheme are carried over, better than nutrient neutrality can be achieved for the Upper Acre
scheme for N & P post-2030, and for P pre-2030, Section 4.2 below demonstrates that N
neutrality can be maintained pre-2030, through temporary land change measures.
Temporary On-Site Offsetting
A number of development packages on land within the applicant’s control, whilst outside of the
Upper Acre boundary, have resulted in changes to the extent of farmland both on the site and in
the surrounding area. The loss of farming practices to these areas have resulted in changes to
the nutrient inputs into the catchment that, as non-residential developments, have not been
captured. Further to this, residential properties within the land under the applicant’s control
have been vacated early in the wider development, and therefore the benefits can be captured
early.
In order to manage and track the changes to land within the applicant’s control and identify the
changes that have been considered in the neutrality assessment a nutrient (and sediment)
EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
HM REF.: 35961-HML-XX-XX-RP-U-870001 24 NOVEMBER 2025
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tracking tool has been created that maps the removal of residential properties and land parcels
for development and allows these to be assessed against the planning application being brought
forward.

Therefore, for the Upper Acre application, the following measures have been included in the
baseline tracking tool (included in Appendix 5):

. Temporary pre-2030 conversion of 6 ha of parcel 33 from agriculturally managed land to
greenspace (i.e. with no fertiliser or manure applications, or grazing of livestock), during
construction of dwellings on parcels 32, 34, 0.7 and the rest of parcel 33.

Consideration of the above measures will result in total annual N and P reductions of
185.10 kg TN/yr and 4.26 kg TP/yr for the period prior to 2030.

Consequently, when this temporary mitigation is taken into account it ensures better than
nutrient neutrality for N & P loadings, with benefits of 183.36 kg N/yr and 4.31 kg P/yr, prior to
2030. The calculation for this is presented in Table 4.3.

Table 4.3  Pre-2030 Nutrient Balance for the Upper Acre Scheme with Temporary Land
Change

Mitigation Nitrogen (kg TN/yr) Phosphorus (kg TP/yr)
Impact (from Stages 1-5) 82.47 8.50

Nutrient benefit/disbenefit carried -80.73 -8.55
forward from Lower Acre

Temporary change to greenspace for -185.10 -4.26
parcels 12, 13, 14 & 15

Nutrient Neutrality Balance including -183.36 -4.31
20 % buffer where appropriate

Consequently, as better than N & P neutrality can be demonstrated for both the pre- and post-
2030 scenarios for the Upper Acre scheme, no further mitigation measures need to be identified
for this phase of the OHH development.

The above post-2030 N & P benefits of 577.54 kg N/yr and 9.34 kg P/yr will be carried forward
to future phases of the OHH masterplan (e.g. the Quobleigh Breach scheme is also expected to
be partially delivered pre-2030) and offset against other development phases on the site as part
of the overall mitigation package.

It should be noted that it is anticipated that the Quobleigh Breach Reserved Matter scheme will
also be constructed at the same time as the Lower Acre scheme, and that 90 dwellings from this
scheme (33% of the total) could also be completed by 2030. As described in the Hilson Moran
report “Nutrient Neutrality Study, One Horton Heath: Quobleigh Breach” (29 October 2025, Issue
P02, HM Ref.: 35961-HML-XX-XX-RP-U-870002), the above Upper Acre pre-2030 benefit, in
combination with land use changes associated with the Quobleigh Breach scheme (i.e. the
temporary change from agricultural land to greenspace for parcel 26) will be sufficient, not only
to offset the anticipated 141 pre-2030 completed Upper Acre dwellings, but also the anticipated
90 (33% of the total) pre-2030 completed Quobleigh Breach dwellings. The pre-2030 N & P

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
HM REF.: 35961-HML-XX-XX-RP-U-870001 24 NOVEMBER 2025
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benefit remaining would still be enough to offset a further 33 completed and occupied
dwellings, either within the Upper Acre or Quobleigh Breach schemes. As such, there is plenty
of headroom in the calculations to permit higher rates of pre-2030 completion and occupation
than the predicted 33%, if this should be required. In the unlikely event that this figure of 264
dwellings completed and occupied by 2030 is desired or exceeded, then it is anticipated that
additional agricultural-to-greenspace conversion across the OHH development would readily
facilitate any further short-term offset requirements. All other phases of the OHH scheme are
scheduled for first completions and occupations to happen post-2030.

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
HM REF.: 35961-HML-XX-XX-RP-U-870001 24 NOVEMBER 2025

20



R

report

Eastleigh Borough Council (One Horton Heath Team)
Nutrient Neutrality Study One Horton Heath: Upper Acre

5.

Summary and Conclusion

The aim of this Nutrient Neutrality Study is to provide a robust assessment of the impact of the
development on N and P losses into the River Itchen catchment and demonstrate how, through
the application of appropriate mitigation measures, the Upper Acre scheme can deliver nutrient
neutrality. The findings of the study will support EBC, as the competent authority under the
Habitat Regulations, in the completion of an appropriate assessment of whether the scheme
adversely affects the integrity of the European Designated Sites associated with the River Itchen
and Solent.

The report provides a summary of the evidence gathered to support the Nutrient Neutrality
Study together with the neutrality calculations for the scheme and effect of appropriate
mitigation measures proposed for inclusion within the scheme.

Incorporating a 20 % buffer for nutrient losses as per NE guidance, the Upper Acre development
is identified to give rise to:

98.96 kg N/yr deficit pre-2030;

47.40 kg N/yr deficit post-2030.

10.20 kg TP/yr deficit pre-2030;

12.34 kg TP/yr deficit post-2030.

The following mitigation measures are proposed to deliver nutrient neutrality in the Upper Acre
scheme:

. Benefits brought forward from the previously permitted Lower Acre scheme, which
included the removal of pre-existing residential occupation and removal of farmland for
the link road, south-east access and north-west access and conversion of farming
practices for retained land to the north of Quobleigh Stream and Parcel 47; and

. Temporary offsetting nutrient losses from land changes associated with land within the
Applicant’s control during the pre-2030 phase.

Following the inclusion of benefits brought forward from the previously permitted Lower Acre
scheme, it is demonstrated that better than nutrient neutrality for N & P will be achieved in the
post-2030 scenario (benefits of 577.54 kg N/yr and 9.34 kg P/yr), with a small deficit of

2.09 kg N/yr (with the inclusion of the 20% buffer) and a benefit of 0.05 kg P/yr for the pre-2030
scenario.

The post-2030 N & P benefits of 577.54 kg N/yr and 9.34 kg P/yr will be carried forward to
future phases of the OHH masterplan (e.g. the Quobleigh Breach scheme is also expected to be
partially delivered pre-2030) and offset against other development phases on the site as part of
the overall mitigation package.

The above, small N deficit (2.09 kg N/yr) resulting from the pre-2030 scenario can be readily
mitigated through temporary land change measures, prior to the construction of dwellings. For
example, when the temporary pre-2030 conversion of 6 ha of parcel 33 from agriculturally
managed land to greenspace (i.e. with no fertiliser or manure applications, or grazing of
livestock) during construction on the rest of the plot (i.e. parcels 32, 34, 0.7 and the rest of

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
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parcel 33), then the above deficits can be more than offset, resulting in temporary overall
benefits of 183.36 kg N/yr and 4.31 kg P/yr, prior to 2030.

As better than N & P neutrality can be demonstrated for both the pre- and post-2030 scenarios
for the Upper Acre scheme, no further mitigation measures need to be identified for this phase
of the OHH development.

It should be noted that it is anticipated that the Quobleigh Breach Reserved Matter scheme will
also be constructed at the same time as the Lower Acre scheme, and that 90 dwellings from this
scheme (33% of the total) could also be completed by 2030. The above Upper Acre pre-2030
benefits (183.36 kg N/yr and 4.31 kg P/yr), in combination with land use changes associated
with the Quobleigh Breach scheme (i.e. the temporary change from agricultural land to
greenspace for parcel 26) will be sufficient, not only to offset the anticipated 141 pre-2030
completed Upper Acre dwellings, but also the anticipated 90 (33% of the total) pre-2030
completed Quobleigh Breach dwellings. The pre-2030 N & P benefit remaining would still be
enough to offset a further 33 completed and occupied dwellings, either within the Upper Acre
or Quobleigh Breach schemes. As such, there is plenty of headroom in the calculations to
permit higher rates of pre-2030 completion and occupation than the predicted 33%, if required.
In the unlikely event that this figure of 264 dwellings completed and occupied by 2030 is desired
or exceeded, then it is anticipated that additional agricultural-to-greenspace conversion across
the OHH development would readily facilitate any further short-term offset requirements. All
other phases of the OHH scheme are scheduled for first completions and occupations to happen
post-2030.

EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE:
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Appendix 1 GIS Parcels and Field Parcel Agricultural
Summary
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Fertiliser Manure Total
Application (kg Application Fertiliser N Total FYM
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Fertiliser Manure Total
Application (kg Application Fertiliser N Total FYM
Parcel  Area(m2) Area (Ha) Texture  Aqui N/ha) (kgN/ha)  (kg) N (kg) Field Notes

Arable (wheat?) crop. Known as "10 acre field".
Northern boundary fenced, with flailed woodland
understorey/set aside encroaching approx 5 m into field
(including footpath which is also along this boundary).

Slsrily imeczzsarEly ' ' ) " ie'ld generally drains westwards. Small wgt drainage

45,392.00 45392 Wheat, wet slightly acid but base-rich Loamy and Bedrock - Impeded. Drains to Ove_rland ﬂc{w of o_rgamc slurry, dirty water, fertiliser, pathogens and fine 136176 . ditch along m_)rth western bf:undarv flowing towards the

emyemdbyayedls layey Secondary A stream network. sediment with drain water. watercourse in Parcel 7 Rgllc hedge alz?ng eastern
boundary although mainly just fence with scattered
shrubs. 2 m wide hedge along southern boundary, with 3
m wide hedge along western boundary. Occasional free
oil contamination on standing water along northern
boundary and in north east corner (PB15).




Parcel

12

13

14

15

16

17

19

20

Area (m2)

Area (Ha) Land Use

Fallow grass field.

6,283.91 0.6284 Cut only, containing
old manure pile.
Dwelling and

9,523.57 0.9524 surrounding
grounds.

4,303.98 0.4304 Fallow grass field.
Cut only.

74,614.50 7.4615 Wheat.

4,847.59 0.4848 Fallow grass field.
Cutonly.

16,069.23 1.6069 Playing field
Demolished
farmhouse and

6,345.38 0.6345 surrounding garden
(now rubble and
scrub).

5,198.55 05199 Sma.ll wooded area
beside watercourse.

38,757.17 3.8757 Fallow scrubby field.

7,269.16 0.7269 Wet scrubland area.

Soil Type Texture

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Loamy and
clayey

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Loamy and
clayey

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Loamy and
clayey

Slowly permeable seasonally

i 2 . Loamyand
wet slightly acid but base-rich claye
loamy and clayey soils Y

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Loamy and
clayey

Slowly permeable seasonally
g 5 .’ Loamyand
wet slightly acid but base-rich

claye
loamy and clayey soils P2

Slowly permeable seasonally

. 2 . Loamyand
wet slightly acid but base-rich claye
loamy and clayey soils e

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Loamy and
yey

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Loamy and
yey

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Loamy and
clayey

Aquifer Drainage
Bedrock - Impeded. Drains to
Secondary A stream network.
Bedrock - Impeded. Drains to
Secondary A stream network.
Bedrock - Impeded. Drains to
Secondary A stream network.
Bedrock - Impeded. Drains to
Secondary A stream network.
Bedrock - Impeded. Drains to
Secondary A stream network.

Bedrock - Impeded. Drains to

Secondary A stream network.
Bedrock - Impeded. Drains to
Secondary A stream network.
Bedrock - Impeded. Drains to
Secondary A stream network.
Bedrock - Impeded. Drains to
Secondary A stream network.
Superficial -

Secondary A/ Impeded. Drains to
Bedrock - stream network.
Secondary A

Fertiliser Manure
Application (kg Application

Hazard N/ha) (kg N/ha)
Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 100 0
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine ° 0
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 100 0
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 300 0
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 100 0
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 0 0
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 0 0
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 0 0
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 0 0
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 0 0

sediment with drain water.

Total
Fertiliser N
(kg)

62.84

0.00

43.04

2,238.44

48.48

0.00

Total FYM
N (kg)

0.00

0.00

0.00

0.00

0.00

Field Notes

Pasture. Some waterlogging at northern end with
localised oil New housing

ciurrently being built beyond site boundary to the east.
Ditch running northwards and new trash screen
constructed just beyond hedge along eastern boundary,
as part of new development. Public footpath runs
through middle of field. Large well rotted manure heap,
comprising straw and cattle waste at northern end of
field adjacent to northern boundary. Low percentage of
clover with docks and chickweed in sward. 2 m wide
hedge with scatted trees along esatern boundary. Gappy
2 m wide hedge along western boundary, incomplete at
northern end (PB17).

Foxhole Cottages - residential dwellings, buildings and
associated gardens. Surrounded by thick 2 m wide hedge
with scattered trees (PB18).

Wet and scrubby fallow land with rushes. 3 m wide
hedge with scattered trees along northern, eastern and
southern boundaries with scrub encroaching into field.
More formal 2 m wide hedge along western boundary
(PB19).

Winter wheat. Field gently sloping towards Fir Tree Lane.
2 m wide hedges along northern, esatern and southern
boundaries. Thicker 3 m hesge with shrubs and small
trees along western boundary. Piezometer located at
southern end opposite residential dwelling/flower
retailer. Large ditch along southern boundary fronting
onto Fir Tree Lane full of standing water and overtopping
onto highway (PB20).

Set aside. Rough grassland with tall ruderals. Thick
informal hedge along northern and western boundaries.
Remnant hedge along eastern boundary and fencing
along southern boundary (PB21) .

Playing fields with relatively long amenity turf
surrounded by thick hedges with areas of woodland and
shrubs along eastern and southern boundaries.
Warterlogging of soils at southern end and associated
poaching by human footfall at the southern access point
to the fields (PB22).

Highly disturbed area - former Foxholes Farmhouse,
comprising heaps of demolition rubble, comprising
bricks, soil, steel supports, corrugated iron sheeting,
paint and chemical cans and a number of large gas
cylinders. Enclosed by tempoary construction fencing.
Standing water in wheel ruts and puddles exhibiting
significant algal growth, with large patches of black of oil
stained soils in places (PB24).

Small strip of coppiced woodland with muddy public
footpath and small stream running through it (flowing
westwards) (PB23).

Rough grassland with tall sward and ruderals (set aside).
3 m wide thick hedgerows along western and eastern
boundaries. Thick area of woodland and shrubs along
southern boundary with 200 mm deep fast flowing
stream - flowing eastwards dissipating in places into
diffuse wetland, particularly at eastern end. Channel
becomes more defined westwards. Also wet ditch
flowing southwards at southern end of western
boundary. Large overgrown pond in SW corner, with
emergent vegetation and surrounded by brambles. Small
island in middel. Small stand of Japanese Knotweed in
centre of southern boundary on the northern side of the
stream (stand approximately 4 x 3 m) (PB25).

Rough grassland with clumps of tall ruderals. Small
watercourse flowing through middle of parcel towards
stream to the south. All hedgerow boundaries other
than fenced boundary with Foxholes Garage to north
and west (PB26).

M/W



Parcel Area (m2) Area (Ha) Land Use

23 49,428.79 4.9429 Wheat.

24 3,794.23 0.3794 Wet scrubland.

Soil Type Texture  Aqui

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Loamy and Bedrock -
clayey Secondary A

Superficial -
Loamy and Secondary A/
clayey Bedrock -

Secondary A

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Drainage

Impeded. Drains to
stream network.

Impeded. Drains to
stream network.

Hazard

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
sediment with drain water.

Fertiliser
Application (kg  Application Fertiliser N
(ke)

300

Total

1,482.86

0.00

Total FYM
N (kg)

0.00

0.00

Field Notes Use

"12 Acres" field. Winter wheat. 2 m wide hedge along
eastern and northern boundaries. Wet shallow ditch full
of litter along Fir Tree Lane frontage. Little evidence of

M,
flow, but slope westwards. 3 m wide hedge along 0
western boundary with scattered trees. To the south lies
a strip of woodland with stream (see Parcel 24) (PB29).
Wet scrubby and [ area with small
(approx 300 mm deep) flowing westwards forming sA

confluence with boundary watercourse to the west,
which then flows northwards (PB39).

30 28,785.59 2.8786 Grazed by cattle.

Slowly permeable seasonally
wet slightly acid but base-rich
loamy and clayey soils

Loamy and Bedrock -
clayey Secondary A

Alternates annually Slowly permeable seasonally eemyen) Bdlwdse

31 30,953.66
silage.

3.0954 between maize and wet slightly acid but base-rich da

A
loamy and clayey soils vey Eeechcany

Impeded. Drains to
stream network.

Impeded. Drains to
stream network.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
sediment with drain water.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
sediment with drain water.

49

8.64

151.67

278.30

206.77

Pasture. Narrow strip of land north of the solar farm.

Gentle slope to the north towards the stream. Bordered

to the north by trees. While the solar farm is outside the

site boundary, Simon Owton mentioned that he owned PP
the land and leased it to the solar farm. He cuts the

grass around the solar panels 3 times a year, the grass is

left on site (JG21).

Maize (grown every other year) (JG1). M



Parcel

33

34

35

36

37

38

39.2

40

41

Area (m2) Area (Ha) Land Use Soil Type Texture
Silage cut in May, -~ . .
Freely draining slightly acid
98,086.96 9.8087 than grazed by i Eae Sandy
sandy soils
cattle June -Nov.
Marshy land, grazed
by cattle who h
ach:ss teow © have Slowly permeable seasonally Loamy and
13,149.53 1.3150 wet slightly acid but base-rich v
watercourse - very p clayey
loamy and clayey soils.

large manure pile in
this field.

Slowly permeable seasonally
i 8 . Loamy and
17,530.47 1.7530 Grazed by cattle. wet slightly acid but base-rich

claye
loamy and clayey soils P2

Slowly permeable seasonally
14,219.40 1.4219 Grazed by cattle. wet slightly acid but base-rich
loamy and clayey soils

Loamy and
clayey

Slowly permeable seasonally
i 4 a . Loamyand
1,498.10 0.1498 Ditch full of slurry.  wet slightly acid but base-rich claye
loamy and clayey soils Y

Slowly permeable seasonally
38,067.78 3.8068 Grazed by cattle. wet slightly acid but base-rich
loamy and clayey soils

Loamy and
clayey

Slowly permeable seasonally
6,566.80 0.6567 Grazed by cattle. wet slightly acid but base-rich
loamy and clayey soils

Loamy and
yey

Slowly permeable seasonally
3,409.73 0.3410 Woodland wet slightly acid but base-rich
loamy and clayey soils

Loamy and
clayey

. Slowly permeable seasonally
Marshy grazing for g 5 .’ Loamyand
35,560.41 3.5560 wet slightly acid but base-rich
cattle. . clayey
loamy and clayey soils
Slowly permeable seasonally
Marshy grazing for Loamy and
8,780.17 0.8780 Y Brazig for ot slightly acid but base-rich "
cattle. clayey

loamy and clayey soils

Aquifer

Bedrock -
Secondary A

Superficial -
Secondary A/
Bedrock -
Secondary A

Bedrock -
Secondary A

Bedrock -
Secondary A

Bedrock -
Secondary A

Bedrock -
Secondary A

Superficial -
Secondary A/
Bedrock -
Secondary A

Superficial -
Secondary A/
Bedrock -
Secondarv A

Superficial -
Secondary A/
Bedrock -
Secondary A

Superficial -
Secondary A/
Bedrock -
Secondarv A

Drainage

Freely draining.
Drains to
groundwater.

Impeded. Drains to
stream network.

Impeded. Drains to

stream network.

Impeded. Drains to

stream.

Impeded. Drains to
stream.

Impeded. Drains to
stream.

Impeded. Drains to
stream.

Impeded. Drains to
stream.

Impeded. Drains to
stream.

Impeded. Drains to
stream.

Fertiliser Manure

Application (kg Application Fertiliser N

Hazard N/ha) (kg N/ha)

Vulnerable to leaching of nitrate and pesticides to groundwater; Highly
erodible under arable and vegetable crops, where sloping, resulting in 120 38.2
eutrophication and clogging of stream bed with sand.

Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine

3 96.68

sediment with drain water.
Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine

i o , 3 96.68
sediment with drain water.
Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine

. o R 3 96.68
sediment with drain water.
Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine

. o R 0 96.68
sediment with drain water.
Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine

. o R 3 96.68
sediment with drain water.
Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine

. o R 3 96.68
sediment with drain water.
Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine ° 0
sediment with drain water.
Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine

i o , 3 96.68
sediment with drain water.
Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine 3 96.68

sediment with drain water.

Total

(kg)

1,177.04

3.94

526

4.27

0.00

11.42

1.97

0.00

10.67

2.63

Total FYM
N (kg)

374.69

127.13

169.48

137.47

14.48

368.04

63.49

0.00

343.80

84.89

Field Notes

Pasture/silage. Land gently slopes towards stream.
Gravel clay at far south west corner. Fence on boundary
with Parcel 2, 3 m hedge all along eastern flank and
boundary with parcel 4. Borehole location indicated by
red cross. Water sample location 1 at star. Water sample
taken as stream enters site boundary shows nitrite levels
0 ppm, ammonia levels between 0.25 and 0.5 ppm and
nitrate levels around 5 ppm. Hedge also runs along farm
track. North boundary of this field is a barbed wire fence
between this field and Parcel 32 (JG3, EF9 & EF10).

Narrow strip of boggy marsh land with land sloping
gently towards a stream cutting through the middle of
the field. Path divides Parcel 4 and 6. Large manure heap
in south east corner of parcel to the right of the path just
as you enter the field (brown circle). Water sample
location 2 indicated by yellow star. 3 m hedge borders
parcel (JG4 & EF12).

Pasture. Gently sloping south east towards stream. Field
surrounded with 3 m hedge (JG5).

Pasture. Gently sloping towards stream. Flatter in south
eastern corner. Low 3 m wide hedge on boundary with
Parcel 39, high 3 m hedge on western flank closer to
farm buildings (JG8).

Steeply sloping towards stream. Ditch running along east
and south east boundary of parcel filled with polluted
water. Manure left in piles. Water run off from farm
building and yard runs through here via ditch towards
stream in Parcel 20. Contents of the ditch were more
like sludge than water despite the recent heavy rain (JG9
& EF6).

Pasture. Land quickly falls away towards the streams on
the western and northern boundaries of the field as
shown by the green lines and arrows. Slope is
particularly steep on boundary with Parcel 39 (see
image). Tall, wide hedgerow boundary with Parcel 39.
Despite the slope, the field is very waterlogged in placed
with a mainly clay soil (JG10 & EF4).

Narrow strip of land accessible by a small rickety bridge.
Very waterlogged, parts were knee deep with water at
time of site visit. Long grasses and reed species were
established here. A small wood on a steep slope is
located to the north east of the field. A ditch slowly
flowing north was located at the boundary of the
waterlogged field and the wooded area. Cut branches
were piled around the field (J11 & EF3).

A small wood on a steep slope located north-east of field
39.

Pasture, but at time of visit very boggy waterlogged
marsh-land. Land flat. Small watercourses found running
through the middle of the field and in water ditches
along all the edges of the field, all flowing in a north-
easterly direction. Two large clumps of frogspawn were
found in the stream in the middle of the field. A small
wooden footbridge allows access via the footpath
through the field over the stream ditches. Woodland on
either side (JG12).

Pasture. Land is separated from Parcel 10 by a small
hedgerow within which was located a drainage ditch.
Land is flat and enclosed by woodland to the north and
south (JG13).

RG

PP

PP

PP

PP

PP

PP

PP



Fertiliser Manure Total
Application (kg Application Fertiliser N Total FYM
Parcel Area (m2) Area (Ha)  Land Use Soil Type Texture  Aquifer Drainage Hazard N/ha) (kg N/ha)  (kg) N (kg)
Slowly permeable seasonall Superficial -
Marshy grazing for y P 5 ‘y Loamy and Secondary A/ Impeded. Drains to  Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
42 6,126.63 0.6127 wet slightly acid but base-rich . . . 3 96.68 1.84 59.23
cattle. . clayey Bedrock - stream network. sediment with drain water.
loamy and clayey soils
Secondary A
el 5y cattlé, SIDWIV, permeéble seasonal‘ly Loamy and Bedrock - Impeded. Drains to  Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
43 25,484.19 2.5484 small manure pile  wet slightly acid but base-rich . . . 3 96.68 7.65 246.38
; clayey Secondary A stream network. sediment with drain water.
on slope. loamy and clayey soils
SIOWIY, perme?ble seasonal‘ly Loamy and Bedrock - Impeded. Drains to  Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
44 20,909.17 2.0909 Chalcroft Farmstead wet slightly acid but base-rich ) ) 5 0 0 0.00 0.00
) clayey Secondary A stream network. sediment with drain water.
loamy and clayey soils
SIDWIV, permeéble seasonal‘ly Loamy and Bedrock - Impeded. Drains to  Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
45 18,142.81 1.8143 Grazed by cattle. wet slightly acid but base-rich . . . 3 96.68 5.44 175.40
; clayey Secondary A stream network. sediment with drain water.
loamy and clayey soils
Slowly permeable seasonally . . . o .
L d Bedrock - I ded. D to  Overland fl f I dirt ter, fertil th d fi
26 29,440.87 2.9441 Grazed by cattle.  wet slightly acid but base-rich oY 2n¢ bedroc mpeded. Drains to - Overland flow of organic slurry, cirty water, fertlliser, pathogens and fine 3 96.68 8.83 284.63
; clayey Secondary A steam network. sediment with drain water.
loamy and clayey soils
Silage cutin May, Slowly permeable seasonall
2 66,462.29 6.6462 then graz?d by . s:/igphllv acid but base-riZh Loamy and Bedrock - Impeded. Drains to OV§rIand flqw of o'rganic slurry, dirty water, fertiliser, pathogens and fine 120 182 797.55 253.89
cattle until early ) clayey Secondary A stream network. sediment with drain water.
loamy and clayey soils
Nov.
SlEpparn Freely draining. Vulnerable to leaching of nitrate and pesticides to groundwater; Highly
then grazed by Freely draining slightly acid Bedrock - : :
48.1 78,060.91 7.8061 8 z, 4 v ) 8 slightly Sandy Drains to erodible under arable and vegetable crops, where sloping, resulting in 120 38.2 936.73 298.19
cattle until early sandy soils Secondary A L 3 )
Nov. groundwater. eutrophication and clogging of stream bed with sand.
Marshy land, grazed Sty e szzsarEly Superficial -
by cattle who h: Loamy and Se dary A Impeded. Drains to  Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
49 8,194.19 0.8194 OY CAtHE WNONAVE ot Glightly acid but base-rich v G AY P ' Vel oW of organic siurry, dirty w Hliser, pathog ! 3 96.68 246 79.22
access to . clayey Bedrock - stream. sediment with drain water.
loamy and clayey soils
watercourse. Secondary A
Marshy land, grazed Slowly permeable seasonall Superficial -
by cattle who have y P 5 ‘y Loamy and Secondary A/ Impeded. Drains to  Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
50.1 13,258.74 1.3259 wet slightly acid but base-rich . . . 3 96.68 3.98 128.19
access to . clayey Bedrock - stream. sediment with drain water.
loamy and clayey soils
watercourse. Secondary A
Slowly permeable seasonally Supridel-
Loamy and Se dary A Impeded. Drains to  Overland flow of organic slurry, dirty water, fertiliser, pathogens and fine
50.2 10,913.16 1.0913 Solar Farm wet slightly acid but base-rich 2™ 24 Secondary A/ i ' > e e o MR ! 0 0 0.00 0.00
; clayey Bedrock - stream network. sediment with drain water.
loamy and clayey soils
Secondary A
TOTAL 1,245,855.89 124.5856 11,347.55  4,049.94

Field Notes

Pasture. Flat marsh-land. 3 m wide hedge on northern
flank, woodland on southern. Two mounds of earth
mixed with rubble and gravel were found close to the
woodland side of the field halfway along the length of
the field. A ditch runs along the southern boundary
closest to the woodland transporting water in a westerly
direction. A medium sized stream to the north west
separates Parcels 42 and 40 (JG14).

Pasture. Gently sloping to the west. Waterlogged ground
to the west and south-west. Drainage ditch running
alongside hedge on the north west flank. Two streams
converge in the northern corner of the field and at the
time of site visit the stream was flowing fast. The car
park for the farm buildings (capacity approx 50 cars) is
adjacent to the eastern flank of the field. Small manure
pile in western corner of the field indicated by brown
circle (JG15 & EF11).

Builidngs to the south of the pond are mostly derelict
with a dumping ground behind. Waste is well organised
and is mostly scrap metal, broken palletts and
cardboard. Car park has space for around 50 cars, with
about 40-45 parked at the time of visit. Some butchery
occurs in the buildings in the farm yard and there was
regular pressure hosing of vehicles and other equipment
on this site (JG16 & EF5).

Flat field with collection of trees in the middle. Used for
pasture. Bound by hedge to the east and thin line of tree
to south in front of which is a drainage ditch with water
flowing west. Clay soils to the south east, gravel/clay
soils to the west. Slopes at the edge of the field towards
the drainage ditch which contains vegetation (JG17 &
EF8)

Pasture. Flat field with 3 m wide hedge on west side,
woodland on south side and a mixture of fence and
hedgerow on east side. Clay soils, slight slope towards
Parcel 47 in SE corner of field (JG18 & RF13).

Pasture. Mostly flat field with a gentle slope towards the
south west. The south west and southern boundary is
marked with trees and fence. Eastern boundary is
marked with a mixture of hedgerow and fences. Large
puddles had formed in front of the fence in places.
Clayey soils. There was a borehole in the field shown on
the map by the red cross (JG19).

Pasture/silage. Similar to Parcel 47 except for aspect -
here land is highest on the side by Burnetts Lane halfway
up the field. There is a small ditch transporting water
northwards in the hedgerow separating Parcels 47 and
48. At the time of our visit there was evidence of
hedgerow removing on the western flank exposing fence
and there were large ruts where vehicles had tracked
across the wet field (JG20).

Narrow strip of marshy land surrounding stream. Gentle
slope in direction of stream. Bordered by 3 m hedge
(67).

Narrow strip of marshy land surrounding stream. Gentle
slope in direction of stream. Bordered by 3 m hedge.
Does not appear to be grazed as longer sedges and
grasses in this area, barbed wire fence between this strip
of land and the solar farm. Streams join here and flow
north (1G6 & FF2)

Solar farm with amenity grassland managed to avoid
impact on operation of the solar farm.
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PP

PP

RG

RG

PP

PP



I L Eastleigh Borough Council (One Horton Heath Team)
report Nutrient Neutrality Study One Horton Heath: Upper Acre

Appendix 2 Field Observations from Site Walkover

HM REFERENCE: EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE: 24
HM REF.: 35961-HML-XX-XX-RP-U-870001 NOVEMBER 2025






Slide 1

PB1

PB2

PB3

PB4

PB6

PB5

PB7

PB8

PB9

PB10

Parcel 1 - Residential dwelling with private gardens and swimming pool. Surrounded by 3 m wide hedge
Paul Bond, 17/02/2020

Parcel 2 - Area of bare muddy compacted ground with demolition debris throughout. Surounded by 2 m wide hedge. Small drainage ditch with

running water along northern boundary, approx 100 mm deep flowing westwards.
Paul Bond, 17/02/2020

Parcel 3 - Derelict residential dwelling, with derelict private gardens and disused swimming pool. Plot surrounded by 2 m wide hedge. Small

drainage ditch with running water along northern boundary, approx 100 mm deep flowing westwards.
Paul Bond, 17/02/2020

Parcel 4 - Permanent pasture (hay cut). Small watercourse meanders across this field with shallow open channel/wetland area with rushes
established along course. Deep ruts formed where vehicles have tracked aross this very wet field exposing orange silty/clayey soils. Free oil

contamination exposed on standing water within ruts. From plant?
Paul Bond, 17/02/2020

2 m wide hedge along southern and eastern boundary. NE boundary is fenced (barbed wire) with vehicle track beyond. South western boundary

currently comprises temporary fence to adjacent residential dwelling beyond red-line boundary.
Paul Bond, 17/02/2020

North western boundary comprises small watercourse flowing souhwestwards towards pool in residential property. Water muddy and up to 0.5
m deep. Some poaching evident adjacent to watercourse (by sheep and/or cattle, although not present at the time). Free oil evident on

standing water in this poached area. Molehills indicate soils pass to sandy/gravelly loam adjacent to watercourse (alluvium?).
Paul Bond, 17/02/2020

Parcel 5 - Wet rough unimproved grassland with rushes. Small watercourse, the banks lined with small trees and shrubs, flows through centre of

plot, approx 0.4 m deep, flowing westwards. Southern boundary fenced, northern boundary 2 m wide hedge.
Paul Bond, 17/02/2020

Parcel 6 - Permanent pasture - grass with buttercups, very little clover. Rutting by vehicles in western half of field indicates a clayey loam soil.

Ground very wet with standing water in ruts. Majority of field enclosed by 2 m wide hedge.
Paul Bond, 17/02/2020

Archaeological dig in northern half of the field at the time of the survey indicated ~300 mm chestnut brown silty clayey loam overlying orange
clay bedrock. Wide drainage channel running along northern boundary adjacent to road. Approx 200 mm depth of water flowing north
eastwards. Piezometer with blue wellhead in western centre of field. Free oil contamination observed on standing water in north eastern corner

of field, adjacent to spoil heap of sandy clay.
Paul Bond, 17/02/2020

Beyond eastern boundary hedge lies a series of small ponds with bullrushes. Residential development progressing beyond. Amphibian fencing
around ponds. Ponds interconnected by drainage channel flowing north along northern half of boundary towards highway drainage and south
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PB11

PB12

PB13

along southern half of boundary towards woodland and Quobleigh Pond.
Paul Bond, 17/02/2020

Parcel 7 - Wet broadleaved woodland, with grass and bramble understorey. Wide vegetated wetland through centre, flowing westwards towards

large pond. Dry channel running eastwards along fenced northern boundary.
Paul Bond, 17/02/2020

Parcel 8 - Permanent pasture. Sloping gently north-westwards towards Parcel 5 and adjacent watercourse. Fenced along northern boundary.
Aprox 2 m wide hedges forming remaining boundaries with flowing drainage ditches along south western and western boundaries, flowing

westerly and northerly, respectively. Footpath along northern boundary. Molehills indicate soil is a medium brown silty loam.
Paul Bond, 18/02/2020

Parcel 9 - Permanent pasture. Southern, western and south eastern boundaries ~2 m thick hedgerow. Northern boundary fenced, with
woodland beyond. Scrub and woodland understorey encroaches approx 3 m into field along this boundary. Hedgerow approx 3 m wide in
north eastern corner adjacent to Parcel 10. Footpath also along northern boundary. Northern half of field drains north-westerly towards Parcel 7
and associated watercourse. Southern half of field drains south-westerly towards Fir Tree Lane. Piezometer close to northern boundary - metal

cover badly damaged by machinery with head of well open to the elements - needs repairing.
Paul Bond, 18/02/2020
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PB15

PB16

Parcel 10 - Arable (wheat?) crop. Known as "10 acre field". Northern boundary fenced, with flailed woodland understorey/set aside encroaching
approx 5 minto field (including footpath which is also along this boundary). Field generally drains westwards. Small wet drainage ditch along
north western boundary flowing towards the watercourse in Parcel 7. Relic hedge along eastern boundary although mainly just fence with
scattered shrubs. 2 m wide hedge along southern boundary, with 3 m wide hedge along western boundary. Occasional free oil contamination

on standing water along northern boundary and in north east corner.
Paul Bond, 18/02/2020

Parcel 11- Permanent pasture. Northern and eastern boundary fenced, with flailed woodland understorey/set aside encroaching approx 3 m into
field. Western boundary fenced with relic hedge, comprising occasional scattered shrubs. Footpath through centre of field. Field generally drains

northwards. Occasional free oil contamination on standing water along northern and western boundaries.
Paul Bond, 18/02/2020
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PB18

PB19

PB20

PB21

PB22

PB23
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PB25

Parcel 12 - Pasture. Some waterlogging at northern end with localised oil contamination. New housing development ciurrently being built
beyond site boundary to the east. Ditch running northwards and new trash screen constructed just beyond hedge along eastern boundary, as
part of new development. Public footpath runs through middle of field. Large well rotted manure heap, comprising straw and cattle waste at
northern end of field adjacent to northern boundary. Low percentage of clover with docks and chickweed in sward. 2 m wide hedge with

scatted trees along esatern boundary. Gappy 2 m wide hedge along western boundary, incomplete at northern end.
Paul Bond, 18/02/2020

Parcel 13 - Foxhole Cottages - residential dwellings, buildings and associated gardens. Surrounded by thick 2 m wide hedge with scattered trees.
Paul Bond, 18/03/2020

Parcel 14 - wet and scrubby fallow land with rushes. 3 m wide hedge with scattered trees along northern, eastern and southern boundaries with

scrub encroaching into field. More formal 2 m wide hedge along western boundary.
Paul Bond, 18/03/2020

Parcel 15 - Winter wheat. Field gently sloping towards Fir Tree Lane. 2 m wide hedges along northern, esatern and southern boundaries.
Thicker 3 m hesge with shrubs and small trees along western boundary. Piezometer located at southern end opposite residential dwelling/flower

retailer. Large ditch along southern boundary fronting onto Fir Tree Lane full of standing water and overtopping onto highway.
Paul Bond, 19/03/2020

Parcel 16 - set aside. Rough grassland with tall ruderals. Thick informal hedge along northern and western boundaries. Remnant hedge along

eastern boundary and fencing along southern boundary.
Paul Bond, 19/03/2020

Parcel 17 - Playing fields with relatively long amenity turf surrounded by thick hedges with areas of woodland and shrubs along eastern and
southern boundaries. Warterlogging of soils at southern end and associated poaching by human footfall at the southern access point to the

fields.
Paul Bond, 19/03/2020

Parcel 17a - Small strip of coppiced woodland with muddy public footpath and small stream running through it (flowing westwards).
Paul Bond, 19/03/2020

Parcel 18 - Highly disturbed area - former Foxholes Farmhouse, comprising heaps of demolition rubble, comprising bricks, soil, steel supports,
corrugated iron sheeting, paint and chemical cans and a number of large gas cylinders. Enclosed by tempoary construction fencing. Standing

water in wheel ruts and puddles exhibiting significant algal growth, with large patches of black of oil stained soils in places.
Paul Bond, 19/03/2020

Parcel 19 - Rough grassland with tall sward and ruderals (set aside). 3 m wide thick hedgerows along western and eastern boundaries. Thick
area of woodland and shrubs along southern boundary with 200 mm deep fast flowing stream - flowing eastwards dissipating in places into
diffuse wetland, particularly at eastern end. Channel becomes more defined westwards. Also wet ditch flowing southwards at southern end of
western boundary. Large overgrown pond in SW corner, with emergent vegetation and surrounded by brambles. Small island in middel. Small
stand of Japanese Knotweed in centre of southern boundary on the northern side of the stream (stand approximately 4 x 3 m).
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Paul Bond, 19/03/2020

PB26 Parcel 20 - rough grassland with clumps of tall ruderals. Small watercourse flowing through middle of parcel towards stream to the south. All

hedgerow boundaries other than fenced boundary with Foxholes Garage to north and west.
Paul Bond, 19/03/2020

PB27 Parcel 21 - Qutside of site - residential dwelling and outbuildings including Foxholes Garage and flower retailer. Small wet dicth with standing

water along frontage onto Fir Tree Lane.
Paul Bond, 19/03/2020

PB28 Parcel 22 - Qutside of Site - grassland/ lawn surrounding Foxholes Garage and associated outbuildings.
Paul Bond, 19/03/2020

PB29 Parcel 23 - "12 Acres" field. Winter wheat. 2 m wide hedge along eastern and northern boundaries. Wet shallow ditch full of litter along Fir Tree
Lane frontage. Little evidence of flow, but slope westwards. 3 m wide hedge along western boundary with scattered trees. To the south lies a

strip of woodland with stream (see Parcel 24).
Paul Bond, 19/03/2020

PB30 Parcel 24 - Strip of woodland and shrubs with small stream running westwards through it.
Paul Bond, 19/03/2020
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PB33

PB34

PB37

PB38

PB39

Parcel 25 - Victoria House - residential dwelling with associated gardens and out buildings. Walled along frontage to Fir Tree Lane, with hedges

along western and eastern boundaries and fenced along southern boundary.
Paul Bond, 19/03/2020

Parcel 26 - Pasture. 3 m wide hedges with scattered treees along western and eastern boundary. 2 m wide hedge along Fir Tree Lane frontage.
Piezometer in NW corner. Field slopes southwards with gappy 2 m wide hedge along southern boundary. Molehills indicate that soil is a light

brown silty loam.
Paul Bond, 19/03/2020

Parcel 27 - Pasture - grading into wetter conditions southwards. 3 m wide hedge along western boundary with scattered trees and small
watercourse flowing northwards. 3 m wide hedge with scattered trees along eastern boundary, with woodland bordering small watercourse

flowing westwards along SE boundary.
Paul Bond, 19/03/2020

Parcel 28 - to the south of Parcel 27 lies a triangle of wet tall ruderals. Vegetation recently cut and left on ground. In places standing water
exhibited bright orange staining and free oil contamination. To the west lies 3 m wide hedge and associated watercourse (up to 500 mm deep in

places) flowing northwards. To the south lies scrubby/woodland area of Parcel 29 with watercourse flowing westwards.
Paul Bond, 19/03/2020

Parcel 29 - wet scrubby and woodland area with small watercourse (approx 300 mm deep) flowing westwards forming confluence with boundary

watercourse to the west, which then flows northwards.
Paul Bond, 19/03/2020
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Parcel 31 - Maize (grown every other year). 2.75 ha.
James Gibson, 19/02/2020

Parcel 32 - Pasture/silage. 4.64ha.
James Gibson, 19/02/2020

Parcel 33 - Pasture/silage. Land gently slopes towards stream. Gravel clay at far south west corner. Fence on boundary with
Parcel 2, 3m hedge all along eastern flank and boundary with parcel 4. Borehole location indicated by red cross. Water sample

location 1 at star. 9.67ha.
James Gibson, 19/02/2020

Water sample taken as stream enters site boundary shows Nitrite levels 0 ppm, ammonia levels between 0.25 and 0.5 ppm and

Nitrate levels around 5 ppm.
Emma Flower, 26/02/2020

Hedge also runs along farm track. North boundary of this field is a barbed wire fence between this field and Parcel 32.
Emma Flower, 26/02/2020

Parcel 34 - Narrow strip of boggy marsh land with land sloping gently towards a stream cutting through the middle of the field.
Path divides Parcel 4 and 6. Large manure heap in south east corner of parcel to the right of the path just as you enter the field

(brown circle). Water sample location 2 indicated by yellow star. 3 m hedge borders parcel. 1.24 ha.
James Gibson, 19/02/2020

Results of the water test at this site show nitrate and nitrite levels very similar to that of the other test site, nitrite around 0 ppm
and nitrate around 5 ppm. The levels of ammonia at this site were noticably higher, around 2 ppm, this was noticably higher

than the test site 1.
Emma Flower, 26/02/2020

Parcel 35 - Pasture. Gently sloping south east towards stream. Field surrounded with 3 m hedge. 1.56 ha.
James Gibson, 19/02/2020

Parcel 50 - Narrow strip of marshy land surrounding stream. Gentle slope in direction of stream. Bordered by 3 m hedge. 1.04

ha.
James Gibson, 19/02/2020

Does not appear to be grazed as longer sedges and grasses in this area, barbed wire fence between this strip of land and the

solar farm.
Emma Flower, 26/02/2020

Parcel 49 - Narrow strip of marshy land surrounding stream. Gentle slope in direction of stream. Bordered by 3 m hedge. 0.8

ha.
James Gibson, 19/02/2020
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JG8 Parcel 36 - Pasture. Gently sloping towards stream. Flatter in south eastern corner. Low 3 m wide hedge on boundary with
Parcel 39, high 3 m hedge on western flank closer to farm buildings. 1.44 ha.
James Gibson, 19/02/2020

JG21 Parcel 30 - Pasture. Narrow strip of land north of the solar farm. Gentle slope to the north towards the stream. Bordered to the
north by trees. 1.52 ha.
James Gibson, 20/02/2020

EF1 While the solar farm is outside the site boundary, Simon Owton mentioned that he owned the land and leased it to the solar

farm. He cuts the grass around the solar panels 3 times a year, the grass is left on site.
Emma Flower, 25/02/2020
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JG10

EF4

JG11

EF3
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JG14

JG15

Parcel 37 - Steeply sloping towards stream. Ditch running along east and south east boundary of parcel filled with polluted

water. Manure left in piles. Water run off from farm building runs through here via ditch towards stream in Parcel 20. 0.08 ha.
James Gibson, 19/02/2020

Contents of the ditch were more like sludge than water despite the recent heavy rain.
Emma Flower, 26/02/2020

Parcel 38 - Pasture. Land quickly falls away towards the streams on the western and northern boundaries of the field as shown
by the green lines and arrows. Slope is particularly steep on boundary with Parcel 39 (see image). Tall, wide hedgerow

boundary with Parcel 39. 3.72 ha.
James Gibson, 19/02/2020

Despite the slope, the field is very waterlogged in placed with a mainly clay soil.
Emma Flower, 26/02/2020

Parcel 39 - Narrow strip of land accessible by a small rickety bridge. Very waterlogged, parts were knee deep with water at time
of site visit. Long grasses and reed species were established here. A small wood on a steep slope is located to the north east of

the field. 1.27 ha.
James Gibson, 19/02/2020

A ditch slowly flowing north was located at the boundary of the waterlogged field and the wooded area. Cut branches were

piled around the field.
Emma Flower, 26/02/2020

Parcel 40 - Pasture, but at time of visit very boggy waterlogged marsh-land. Land flat. Small watercourses found running
through the middle of the field and in water ditches along all the edges of the field, all flowing in a north-easterly direction.
Two large clumps of frogspawn were found in the stream in the middle of the field. A small wooden footbridge allows access

via the footpath through the field over the stream ditches. Woodland on either side. 3.3 ha.
James Gibson, 19/02/2020

Parcel 41 - Pasture. Land is separated from Parcel 10 by a small hedgerow within which was located a drainage ditch. Land is

flat and enclosed by woodland to the north and south. 0.9 ha.
James Gibson, 19/02/2020

Parcel 42 - Pasture. Flat marsh-land. 3 m wide hedge on northern flank, woodland on southern. Two mounds of earth mixed
with rubble and gravel were found close to the woodland side of the field halfway along the length of the field. A ditch runs
along the southern boundary closest to the woodland transporting water in a westerly direction. A medium sized stream to the

north west separates Parcels 42 and 40. 0.66 ha.
James Gibson, 19/02/2020

Parcel 43 - Pasture. Gently sloping to the west. Waterlogged ground to the west and south-west. Drainage ditch running
alongside hedge on the north west flank. Two streams converge in the northern corner of the field and at the time of site visit
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EF11

JG16

JG17

EF8

EF5

EF7

the stream was flowing fast. The car park for the farm buildings (capacity approx 50 cars) is adjacent to the eastern flank of the

field. 2.42 ha.
James Gibson, 19/02/2020

Small manure pile in western corner of the field indicated by brown circle.
Emma Flower, 26/02/2020

Parcel 44 - Builidngs to the south of the pond are mostly derelict with a dumping ground behind. Waste is well organised and

is mostly scrap metal, broken palletts and cardboard. 0.36 ha.
James Gibson, 19/02/2020

Parcel 45 - Flat field with collection of trees in the middle. Used for pasture. Bound by hedge to the east and thin line of tree to
south in front of which is a drainage ditch with water flowing west. Clay soils to the south east, gravel/clay soils to the west.

1.82 ha.
James Gibson, 19/02/2020

Slopes at the edge of the field towards the drainage ditch which contains vegetation.
Emma Flower, 26/02/2020

Car park has space for around 50 cars, with about 40-45 parked at the time of visit. Some butchery occurs in the buildings in

the farm yard and there was regular pressure hosing of vehicles and other equipment on this site.
Emma Flower, 26/02/2020

Streams join here and flow north.
Emma Flower, 26/02/2020
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Parcel 46 - Pasture. Flat field with 3 m wide hedge on west side, woodland on south side and a mixture of fence and hedgerow

on east side. 2.93 ha.
James Gibson, 19/02/2020

Clay soils, slight slope towards Parcel 47 in SE corner of field.
Emma Flower, 26/02/2020

Parcel 47 - Pasture. Mostly flat field with a gentle slope towards the south west. The south west and southern boundary is
marked with trees and fence. Eastern boundary is marked with a mixture of hedgerow and fences. Large puddles had formed in

front of the fence in places. Clayey soils. There was a borehole in the field shown on the map by the red cross. 6.5 ha.
James Gibson, 19/02/2020

Parcel 48 - Pasture/silage. Similar to Parcel 47 except for aspect - here land is highest on the side by Burnetts Lane halfway up
the field. There is a small ditch transporting water northwards in the hedgerow separating Parcels 47 and 48. At the time of our
visit there was evidence of hedgerow removing on the western flank exposing fence and there were large ruts where vehicles

had tracked across the wet field. 7.85 ha.
James Gibson, 19/02/2020
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EF14 Parcel 51 - Grass field sloping steeply towards Burnetts Lane to the NW, and less steeply towards the SE & Bubb Lane. Site is
owned by Queens College, so its exact use is not clear. Archaeologists were on site digging trenches. Soil appeared less clayey
and more loamy. Trees border the field at the southern boundary with the train line, and a hedge 3 m, to the NE of the field.
All hedges had been removed along both boundaries with the roads and heras fencing was in its place. 4.84 ha.

Emma Flower, 26/02/2020
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Interview with Rob and Adam Marsh 04/02/20

Management of each parcel (refer to walkover plans for parcel locations)

e Nitrogen Fertiliser Application Field Record Sheets supplied for the following fields:
o Parcel 10 (“10 acre” field); 4.64 ha (11.5 acres)
o Parcel 15 (“18 acre” field); and 7.39 ha (18.3 acres)
o Parcel 23 (“12 acre” field. 4.96 ha (12.3 acres)

These fields above were wheat last year, but alternate between wheat and maize. Figures in the
table from the nitrate ordering sheet for Foxholes WW were used for amounts of Nitrate applied to
these areas per ha.

e Parcel 6 — Previously grazed by a flock of sheep (~50 head) from the Davies farmstead.
Treated as rotational grassland in Farmscoper. 6.12 ha (15.1 acres) within OPA.

e Parcel 9 — Pasture with hay cut. 7.37 ha (18.2 acres), parcels 9 and 26 (11.52 ha total) are
classed as Victor’s hay on the fertiliser sheets, classed as rotational grassland on Farmscoper

e Parcel 11 — pasture/fodder. 2.86 ha (7.1 acres).

e Parcel 17 — playing field — no applications. Treated as set aside in the calculations. 1.53 ha
3.8 acres.

e Parcels 14 and 16 are fallow with one cut per year. — Treated as fodder in the calculations.
Total area 1.0 ha (2.5 acres).

e Parcel 19 with no applications. Treated as set aside in the calculations. Total area 3.73 ha
(9.2 acres).

e Parcels 20 and 24 wet and scrubby with no applications and perhaps only one cut per year
(2% cut) and perhaps a flail in summer. Treated as set aside in the calculations. Total area
2.03 ha (3.7 acres).

General

e Between 150 to 200 tonne of farmyard manure (FYM) imported into their land within red
line boundary. This is applied to the maize crop which is grown alternate years.
Consequently, in Farmscoper this is represented as 87.5 tonnes per year on the maize crop
i.e. (150+200)/2/2.

e Most hay cuts for home (local) trade.

e No boundary walls —all hedges and fences.

e Maize crops require very low nitrogen — typically alternate between maize and wheat.

e Typical annual field operations comprise a machine till, drill, roll, fertiliser application and
then harvest. All machinery tractor toed other than a combine for harvesting.

e On-site machinery comprises 1, perhaps 2 tractors, a 4-wheel drive (although most daily
access is on foot), a quad which is only used in summer and a combine for harvesting.

e For hay, first cut end of May/beginning of June, 2™ cut in August.

e The areas which are developed buildings or demolished buildings are not included in
Farmscoper.



NVZ Field Record Sheet
Main Business: R & A Marsh Farms Ltd

Year: 2019 e
Area: ha

10 Acre

Halding name: Main Holding Holding reference:

Field reference: Working area (ha): 4.54

Map / NG Number:  SU4917 /0167
Postcode:
Crop: Wheat Winter

Soil type:  Medium (Eng)
NVZ Region:  England and Wales NVZ (2009 or earlier)
Variety: KWS Zyatt

Field Cropping History
Cropping Year  Part Field Ref Crop Name Crop Sequence
2018 Whole field Maize Forage 1
Nitrogen Fertiliser Applications . B
Application s AvailableN  Tof ic N
Date Product Manure Type Quantity Rate/ha Units %  kalha %  kglha
? 07/02/2019 38N 19s03 Mineral Fetiliser 1194.020 263.000 kg 38.000 99.94
7 16/03/2019  34.5% AN Mineral Fertiliser 1316.600 290.000 kg 34500 100,05
? 10/05/2019  34.5% AN Mineral Fertiliser 1293.900 285.000 kg 34.500 98.33
= 298.32 0.00
Date Comment
12 Acre
Holding name: Main Holding Holding reference:
Field reference: Working area (ha): 4.95
Map / NG Number: SU4817 /4,95 Soil type:  Medium (Eng)
Postcode: > NVZ Region:  England and Wales NVZ (2009 or earlier)
Crop:  Wheat Winter Variety: KWS Zyatt
Field Cropping History
Cropping Year  Part Field Ref Crop Name Cro uenc
2018 Whole field Maize Forage 1
Nitrogen Fertiliser Applications
Application Available N Total Organic N
Date Product Manure Type Quantity Rate/ha Units %  kgha %  kgha
P 07/02/2019 38N 19s03 Mineral Fertiliser 1301.850 263.000 kg 38.000 99.94
? 160312019 34.5% AN Mineral Fertiliser 1435.500 290.000 kg 34.500 10005
? 10005/2019  34.5% AN Mineral Fertiliser 1410.750 285.000 kg 34,500 98.33
208.32 0.00 -

Date Comment



NVZ Field Record Sheet
Main Business: R & A Marsh Farms Ltd

Crop Management P

Tel: E-Mail: rhys@cropmanagemt

Year: 2019
Area: ha
!
18 Acre .
Holding name: Main Holding Holding reference:
Field reference: Working area (ha): 7.46
Map / NG Number: SU4817 / 9946 Soil type:  Medium (Eng)
Postcode: NVZ Region:  England and Wales NVZ (2009 or earlier)
Cro‘;':: Wheat Winter Variety: KWS Zyatt
Field Cropping History
Cropping Year  Parl Field Ref T me Crop Seguence
2018 Whole field Maize Forage 1
Nitrogen Fertiliser Applications
Application Available N  Total Organic N
Date Product Manure Type Quantity Rate/ha Units %  kg/ha %  kgha
? 07/02/2019 38N 19s03 Mineral Fertifiser 1961.980 263.000 kg © 38.000 99,
7 16/03/2019  34.5% AN Mineral Fertiliser 2163.400 290.000 kg 34500  100.05
? 10/05/2019  34.5% AN Mineral Fertiliser 2126.100 285,000 kg 34500 98.33
298.32 0.00

Date Comment
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Owton Farm Interview Notes

Focussing on last year’s activities/crops it would be useful to know:

6.
7.

10.

The percentage of your fields directly adjacent to watercourses; approx. 60%

The types of field boundaries and the approximate percentage of these types (i.e.
hedges, walls, fences or other); hedges (80%), fences (5%) and trees (15%)

The area (in hectares) of each type of land use, including types of crops, pasture, rough

grazing, grassland, orchards, bare fallow, woodland and set aside;

. 60ha total

. Pasture 50ha

° Maize 6.75ha (2.75ha and 4ha parcels alternating every two years) | had 4 ha
maize

° Silage 22.16ha | had 60 acres/ 24ha silage

3.25ha other

Fertiliser (N and P,0s) additions in kg/ha for each type of land use. Typical application

rates for some crops are included on the spreadsheet, but these can be modified to suit

your own applications;

° Maize — 20/10/10 fertiliser applied 150kg per acre (or 370kg per ha) = 2497kg
total on maize fields.

. Silage — 25/15 fertiliser 75kg per acre (or 185kg per ha) | had it as after silage cut
25/5/15 applied (75kg)

. Pasture —34.5% N fertiliser 200kg in 3 doses

Manure applications - including tonnage and type of manure received on site and the

percentage application to the respective land uses.

. Maize — 24 tons per ha (10 tons per acre)

. Silage — the same as maize? | had the farm yard manure as 10 tonnes overall
applied to silage & maize fields (not per acre) applied in 1 dose in April and then
ploughed in after 1 week, or sometimes a couple of days between application

and ploughing

. No manure imports
. All farm yard manure (FYM) only applied on fields used for maize and silage
. No dirty water store / slurry store on site. No manure exported.

For each type of land use, we would also be interested in the respective field operations, including:



6. Length of ley; 2 years
7. The number of times each year the land is ploughed, cultivated, harrowed, subsoiled,
disced, rolled, sprayed, fertilised etc. Land chain harrowed once in spring, they use a slot

drill to overseed the grass

8. Type of equipment used for planting; One JCB and one tractor
9. Any irrigation (mm/ha); None
10. Number of cuts per year and type of harvesting equipment used. Contractors brought in

to harvest who use the tractor. (For the maize field).

For hay /

Finally, we would also be interested in what type of vehicles/plant your regularly use on the farm
e.g. tractors, pick-ups, quad bikes etc. JCB and tractor only.

Animal stock:

1 bull

70 cows < 1 year old

50 cows 1-2 years old

20 cows 2+ years old

Typically 220 cows start the winter diminishing to 160 in spring.

Simon confirmed that he farmed all of the fields to the south of Fir Tree Lane, apart from the field

across Burnetts Lane in the far south east corner of the development site, this is owned by Queens
College. He owns the land which the solar farm is and leases it to the solar farm. He cuts the grass
around the solar farm 3 times a year and leaves the grass in situ.

24ha/56.8 acres silage but when the silage fields are measured on GIS they are around 29ha so this
higher figure is used in Farmscoper. Silage fields receive part of the 10 tonne manure along with
100kg / acre 20/10/10. Also there is an after cut application of 25/5/15 at 75kg/acre

Fields around 72.15 acre total for silage so 7215kg 20/10/10 fertiliser of which 20% is Nitrate, so
1443kg N total, /29.2ha = 49.42 kg/N/ha.

Plus 5411 kg of 25/5/15 of which 25% is N, 1352 kgN / 29.2ha = 46.33 kg N/ha

Both Fertiliser applications total 120 kg/n/yr/ha. The silage production at the Marshes Farm (out of
the site) uses 100kgN / yr | don’t know whether this is also grazed, so the Owton’s figure doesn’t
seem too far out.

40ha/98.8 acres pasture, around 25 ha of this is permanent pasture (during grazing season) and the
remainder is grown for silage in the spring & then grazed afterwards. Fields 32, 33, 47, and 48 are
classed as silage fields, these are cut in May and then cattle graze them from June until early
November.



4ha maize grown for cattle feed & used on site. Fertilised with manure and 20/10/10

Field 51 classed as set aside as owned by Queens College, grass field possibly grazed but no info on
this, if information is obtained then this can be added in.

The fields to the west of the site are not cut for silage and are only grazed, these are grazed from
mid-March, cattle are housed in the barn during the winter — early Nov to mid-March depending on
how wet the ground is this can vary. Grazing fields receive 34.5N 200kg ammonium nitrate 3 times a
year, this is 200kg total throughout the year, not each time. So 34.5%N which equates to around 3kg
N/ha applied per year, (this seems low but | did check this figure with him today).
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Ereahs Filey 7S5V G TPl o s o Grass 304 257 707 1876 1966 2106 0.00 1477 2505 15768 - Compact
Climate: 700 - 900 mm Rough 0 0.00 0 0.0 0 0.0 000 0 0 0 - or Expand
Soil Type: Impermeable - Drained for Arable Other 7 070 1 325 52 33 081 106 0 11,399 - Report
Farm Area: 56.11 ha Total 1,576 2642 18,384 6503 2047 4801 189 1,598 7,254 67,063 66.147
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter Wheat 8 Permanent Pasture 0 Indoor Pigs Poultry
Winter Barley 0 Rotational Grassland 18 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 0 Rough Grazing 0 Gilts in Pig & Barren Sows 0 Layers ( Free range ) 0
Winter OSR 0 Gilts Mot Yet in Pig 0 Pullet 0
Maize 8 Livestock Count Boars 0 Broilers 0
Potatoes 0 Dairy Other Pigs ( = 110kg ) 0 Turkeys 0
Sugar Beet 0 Cows and Heifers 0 Other Pigs ( 80 - 110kg ) 0 Breeding Birds 0
Peas 0 Heifers in Calf { 2 years + ) 0 Other Pigs ( 50 - 80kg ) 0 Cther Poultry 0
Beans 0 Heifers in Calf [ < 2 years ) 0 Other Pigs { 20 - 50kg ) 0
Fodder Crops 10 Beef Other Pigs { = 20kg ) 0 Manure Values kg N
Other Crops 0 Cows and Heifers 0 Outdoor Pigs Dairy FYM h28
Vegetables (Brassicas) 0 Heifers in Calf [ 2 years + ) 0 Sows in Pig & Other Sows 0 Dairy Slurry 0
Vegetables (Other) 0 Heifers in Calf [ < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 0
Orchards 0 Other Cattle Gilts Mot Yet in Pig 0 Beef Slurry 0
Soft Fruit 0 Bulls [ 2 years +) 0 Boars 0 Sheep FYM 78
Bare Fallow 0 Cattle ( 2 years +) 0 Other Pigs ( = 110kg ) 0 Pig FYM 0
Set Aside 8 Cattle (1 -2 years } 0 Other Pigs ( 80 - 110kg ) 0 Pig Slurry 0
VWoodland 3 Cattle { = 1 year) & Calves 0 Other Pigs ( 50 - 80kg ) 0 Poultry Muck 0
Sheep Other Pigs ( 20 - 50kg ) 0
Sheep 260 Other Pigs ( < 20kg ) 0
Lambs { < 1 year) 0
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Results Summary

Farmed area = 53.46 ha (including set aside and woodland)

Annual total applied fertiliser-N = 7670.9 kg NOs-N

Annual total applied FYM-N =173.0 kg N

Annual total agricultural applied N =7843.9kg N

Annual total Nitrate-N loss = 1576.4 kg NOs-N

Percentage Nitrate-N loss of agricultural N input = 20.1 %

Nitrate-N loss from arable land uses = 1265 kg NOs-N (80.2 % of total loss)
Nitrate-N loss from grassland uses = 304 kg NOs-N (19.3 % of total loss)
Nitrate-N loss from other uses = 7 kg NOs-N (0.4 % of total loss)
Average concentration in runoff = 8.96 mg NOs-N/I

Annual total Ammonia (gaseous) loss = 650.3 kg NH3-N

Annual total Nitrous Oxide (gaseous) loss = 480.2 kg N,O
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Owton

Owton
Owton

Marsh
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Marsh
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Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Marsh
Owton
Owton
Owton
Owton
Owton
Owton
Owton
Owton
Owton
Owton
Owton
Owton

a1
0.07
0.63
0.35
0.58
0.13
1.03
0.52
0.19
1.10
1.38
5.97
1.76
1.56
Y285
4.54
2.87
0.63
0.95
0.43
7.46
0.48
161
0.63
0.52
3.88
0.73
0.51
0.65
4.94
0.38
0.64
4.20
1.02
0.28
1.36
2.88
3.10
4.76
9.81
131
1,75
1.42
0.15
3.81
0.66
0.34
3.56

m M C CC XX CCCcCccCc
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RG
RG
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PP

Nitrate
Output/ha Nitrate
Output (kg) (kg)

15.38
15.38
15.38
15.38
15.38

0.00
15.38
15.38
15.38
25.33
25.33
17.34

0.25
25.33
17.34
49.95
25.33
25.33
15.38
25.33
49.95
25.33
20.96
20.96

0.25
20.96
20.96

0.25
15.38
49.95
20.96
15.38
17.34
25.33
25.33

0.25
33.85
44.61
33.85
33.85
33.85
33.85
33.85
33.85
33.85
33.85

0.25
33.85

17.33
1.08
9.75
5.44
8.97
0.00

24.51
7.97

11.58

26.64

33.35

99.05
0.43

37.92

121.92
216.97

69.44

15.23

40.63

10.43

356.64

11.75

32.24

21.39
0.13

77.75

14.58
0.12
9.99

236.26
7.61

18.46

69.71

24.64
6.85
0.33

93.25

132.16
154.17
317.76

42.60

56.79

46.07
4.85

123.32

21.27

0.08
115.20

Phosphorus
Output/ha

1.65
1.65
1.65
1.65
1.65
0.00
1.65
1.65
1.65
0.73
0.73
0.73
0.02
0.73
0.73
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0.73
1.65
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0.95
0.73
0.73
0.73
0.02
0.73
0.73
0.02
1.65
0.95
0.73
1.65
0.73
0.73
0.73
0.02
0.60
0.95
0.73
0.73
0.60
0.60
0.60
0.60
0.60
0.60
0.02
0.60

Phosphorus
Output (kg)

1.86
0.12
1.05
0.58
0.96
0.00
2.83
0.86
1.44
0.80
1.00
4.36
0.04
114
5.36
4.31
2.09
0.46
4.96
0.31
7.09
0.35
117
1.59
0.01
2.83
0.53
0.01
1.07
4.70
0.28
2.18
3.07
0.74
0.21
0.03
173
2.94
3.47
7.16
0.79
1.05
0.85
0.09
2.28
0.39
0.01
2.13

Sediment
Output/ha Sediment
Output (kg) Comments

502.00
502.00
502.00
502.00
502.00
0.00
75.00
75.00
75.00
682.28
682.28
40.35
0.31
682.28
40.35
616.70
682.28
682.28
75.00
682.28
616.70
682.28
69.80
69.80
031
69.80
69.80
0.31
75.00
616.70
69.80
75.00
40.35
682.28
682.28
0.31
39.62
691.13
39.62
39.62
39.62
39.62
39.62
39.62
39.62
39.62
031
39.62

565.51
35.22
318.11 Sediment derived from Ellis (1996) according to most relevant road type
177.71
292.66
0.00 No change through development so included as 0
77.29 1x Residential property allowance added for N and P
38.88
14.25 1x Residential property allowance added for N and P
750.03
938.68
240.87
0.54
1,067.56
296.49
2,799.34
1,954.80
428.74
123.75 3x Residential property allowance added for N and P
293.65
4,601.51
330.74
112.17
44.29 1x Residential property allowance added for N and P
0.16
270.53
50.74
0.16
48.74
3,048.30
26.48
47.79 1x Residential property allowance added for N and P
169.53
693.70
192.86
0.42
114.06
2,139.31
188.57 . . . .
GG NB - 20% uplift to livestock inputs on grazed land for Owtons farm to reflect increased
540 grazing season, added to the Nitrate Output/ha score
69.46

56.34
NB - 20% uplift to livestock inputs on grazed land for Owtons farm to reflect increased

150‘84 grazing season, added to the Nitrate Output/ha score

26.02
0.10
140.91



Parcel
41
42
43

44

45
46
47
48.1
49
50.1
50.2

Nitrate Total Phosphorus  Total Sediment Total

Output/ha Nitrate Output/ha Phosphorus Output/ha Sediment
Farm Area Area (Ha) Use (kg) Output (kg) (kg) Output (kg)  (kg) Output (kg) Comments
Owton 0.88 PP 33.85 28.44 0.60 0.53 39.62 34.79 NB - 20% uplift to livestock inputs on grazed land for Owtons farm to reflect increased
Owton 0.61 PP 33.85 19.85 0.60 0.37 39.62 24.28 grazing season, added to the Nitrate Output/ha score
Owton 2.55 PP 33.85 82.56 0.60 1.53 39.62 100.98
Guiia 265 u 850 BI5 am 56m 0D 1,568.19 Added as a commercial/industrial property from Allen (2017)

3x Residential property allowance added for N and P

Owton 1.81 PP 33.85 58.78 0.60 1.09 39.62 71.89
Owton 2.94 PP 33.85 95.38 0.60 1.77 39.62 116.66 NB - 20% uplift to livestock inputs on grazed land for Owtons farm to reflect increased
Owton 6.65 RG 33.85 215.31 0.73 4.85 39.62 263.35 grazing season, added to the Nitrate Output/ha score
Owton 7.81 RG 33.85 252.89 0.73 5.70 39.62 309.31
Owton 0.82 PP 33.85 26.55 0.60 0.49 39.62 32.47 NB - 20% uplift to livestock inputs on grazed land for Owtons farm to reflect increased
Owton 1.33 PP 33.85 42.95 0.60 0.80 39.62 52.54 grazing season, added to the Nitrate Output/ha score
Owton 1.09 SA 21.63 22.59 0.73 0.80 69.80 76.18
Total 124.59 3,643.06 107.13 26,035.11
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Telephone
01793 828000

Website
www.pfaplc.com

This drawing is produced for the purposes of supporting
a planning application and should not be relied upon for
tender, pricing, or construction purposes.

Foul water rising towards proposed brake manhole in the vicinity of
Allington Lane. Gravity connection from brake manhole is proposed to
connect to the existing 900mm Dia foul water sewer Ref.:SU48185001

NOTES

1. This drawing should be read in conjunction with
PFA Consulting’s Flood Risk Assessment (Doc ref
G277-DOCO1 FRA — Issue 2) dated May 2021.

2. This drawing is based on the Topographical Survey
undertaken by Mayer Brown Limited, Drawing
No:IR.SAV.1.21.1, Rev E, dated 05 May 2014.

3. This site layout is based on Thrive’s Concept
Masterplan, Drawing number EAST200403 CMP 01
Rev P13, dated 04.12.20

SuDS features serving Northern Access.Part of
infrastructure works to be implemented under
Planning Permission X/19/86303 : (0/14/79354)

4. Main River designhation based on Flood Map for
Planning.

Watercourse Crossing
Crossing requires a clear span of channel with soffit set to a
minimum of 600mm above the 1 in 100 year flood level with
an appropriate allowance for climate change.

Detailed design to include Level for Level Flood Plain
Compensatory Storage.

5. All SuDS features shown on this drawing are
subject to detailed design.

6. Typical Layout of Strategic SuDS Features to Inform
Detailed Design shown on drawing number
G277/23.

Strategic SuDS Features for

N.Roundabout and draining of
Northern link Road subject to
detailed design. Refer to Note 7.

7. Detailed design of highway drainage features to
provide attenuation and restrict flows to the
downstream watercourse system. Sufficient
attenuation should be provided to ensure discharge
rates are restricted for all return periods up to
the 100 year design event, including an
appropriate allowance for climate change. Refer to
PFA's Flood Risk Assessment (dated My 2021)
document for guidance on flow rate restrictions.

Risk of Flooding from Surface Water Outline

Basin Catchment Allocation
Q1004+ 105CC Flood Outlines

/ Q100+ 45CC Flood Outlines
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tender, pricing, or construction purposes.

NOTES

1. This drawing should be read in conjunction with
PFA Consulting’s Flood Risk Assessment (Doc ref
G277-DOCO1 FRA — Issue 2) dated May 2021.

2. This drawing is based on the Topographical Survey
undertaken by Mayer Brown Limited, Drawing
No:IR.SAV.1.21.1, Rev E, dated 05 May 2014.

3. This site layout is based on Thrive’s Concept
Masterplan, Drawing number EAST200403 CMP 01
Rev P13, dated 04.12.20

4. Main River designhation based on Flood Map for
Planning.

5. All SuDS features shown on this drawing are
subject to detailed design.

6. Typical Layout of Strategic SuDS Features to Inform
Detailed Design shown on drawing number
G277/23.

7. Detailed design of highway drainage features to
provide attenuation and restrict flows to the
downstream watercourse system. Sufficient
attenuation should be provided to ensure discharge
rates are restricted for all return periods up to
the 100 year design event, including an
appropriate allowance for climate change. Refer to
PFA's Flood Risk Assessment (dated May 2021)
document for guidance on flow rate restrictions.
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tender, pricing, or construction purposes.

NOTES

1. This drawing is based on the Topographical Survey
undertaken by Mayer Brown Limited, Drawing
No:IR.SAV.1.21.1, Rev E, dated 05 May 2014 and

Encompass Surveys' drawing number
ENC/ONE—HH—DEC20.

2. This drawing is based on Clague Architects’
Proposed lllustrative Plan drawing Extracts 1 — 7,
drawing number 22100A/20 — 27.

3. Details of upstream surface water drainage network
associated with the carriageway and shared
paths/footway of Segment 3 of the Link Road is
shown on Rueby & Stagg Drawings 10413-—SEG
3-350 — 362, (as revised)

4. Typical SuDS drainage details, including typical
headwall inlets and outlets is shown on drawing
G277/30.

5. The design of the enhanced SuDS features
,including slope of embankments, is in accordance
with best practice guidance outlined in The SuDS
Manual 2015 (CIRIA C753) and does not include
assessment an of slope stability.

6. The permanent water/wetland base within the SuDS
features is designed to be seasonally wet and
any proposed planting within the feature should be
chosen accordingly with the ability to withstand the
design conditions along with occasional inundation.

7. This drawing is subject to detailed design.

8. Section details of the SuDS features shown in this
overview are shown on drawings G277/26 — 29.
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PROJECT NOTE

Ziyad Thomas, Senior Development Planning Manager, Eastleigh Borough

To: Council (EBC)

cc: Alastair Atkinson, Andy Lam, Kristina Lewis, Emma Rowlands & Chris Birch,
Hilson Moran

FROM: Paul Bond, Hilson Moran

DATE: 34 March 2025

FILE REF: 250303_25709_PB1

PROJECT: 25709 _Horton Heath Masterplan

SUBJECT: Natural England request for clarity on flow directions from Strategic Land Parcels
to the River Itchen — 3™ March 2025 Revision

Dear Ziyad

Re: Natural England request for clarity on flow directions from Strategic Land Parcels to the
River ltchen, Update

Introduction

This Project Note provides commentary responding to the above Natural England (NE) query, requesting
further information on the determination of flow directions from Eastleigh Borough Council (EBC)-acquired
Strategic Land Parcels to the River Itchen (and the use of the results to inform the suitability of using these
sites for off-site mitigation regarding phosphorous (P) neutrality for the One Horton Heath (OHH) scheme).
The locations of the Strategic Land Parcels are shown on the plan presented in Appendix A to this project
Note.

The study summarised in this Project Note was carried out in response to the NE Discretionary Advice
Service (DAS) Letter, dated 7" November 2024 (NE Ref. DAS/A015126/483225), which stated:

“Mitigation measures should ensure they are in line with the spatial principles set out in the Solent V5
guidance. For phosphorus mitigation this will need to take effect upstream of the location where
development sites’ run-off and wastewater input will have effects on the designated site, to ensure effects
are properly avoided on the river. For developments draining to the Itchen, the sewage treatment works
outfall location must be downstream of the mitigation to be able to make use of the scheme. This ensures
that no stretch of the Habitats site will be adversely impacted by increased nutrient loads.”

The Hilson Moran Nutrient Neutrality report (“Nutrient Neutrality: Outline Planning Application” report,
dated 24" June 2024, Ref: XX-HML-XX-XX-RP-U-930001, Issue P04) determined that, in the absence of
mitigation (such as the use of SuDS or wetlands), post-2030 the OHH Qutline Planning Application (OPA)
will require 70.38 kg TP/yr in P credits to mitigate the scheme.
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As per EBC’s register of nutrient credits (as of 11/11/24), there are a total of 147.18 P credits (i.e. where 1
credit equates to 1 kg P/year in mitigation) in the ownership of EBC.

The P (and nitrogen (N)) credits for each parcel were determined by Hilson Moran by means of:

e Appropriate questionnaires supplied to the respective land owners (requesting details on historic
agricultural practices, including crop types, fertiliser and farmyard manure (FYM) applications, and
livestock types/densities, where relevant;

e Agricultural Development and Advisory Service (ADAS) Farmscoper 4 modelling, enabling N & P
losses to be derived for each parcel;

e Where there were any gaps in the data, appropriate estimations were made by Chris Coxon of
Tiller Consultancy, a FACTS (Fertiliser Advisers Certification & Training Scheme) registered
consultant, accredited number: FE/3327, using available nutrient application data, knowledge of
farm type and practices and his professional experience and knowledge.

The results of these studies are presented in the Hilson Moran report “Baseline Phosphorous Loss for
Strategic Land Parcels for Eastleigh Borough Council” (dated 12™ November 2021, Issue 0.3, HM Reference
25709-RP-SU-006), which is reproduced in Appendix B of this Project Note.

Of the 147.18 P credits in the ownership of EBC, 13.150 P credits had been invoiced and 17.092 P credits
have been reserved by others, leaving a total of 116.938 P credits remaining (refer to summary of available
credits presented in Appendix C to this Project Note).

As all sewage from the OHH scheme will be conveyed to the Chickenhall Wastewater Treatment Works
(WwTW), at least 70.38 of these remaining P credits must comply with the above locational principles by
draining to a point on the Itchen upstream from the Chickenhall WwTW outfall.

Flow Direction Study Methodology

Firstly the exact location of the Chickenhall WwTW outfall was confirmed with reference to historic Land
Registry Records (refer to Appendix D of this Project Note.

The UK Centre for Ecology & Hydrology’s Flood Estimation Handbook (FEH) Web Service (refer to
https://fehweb.ceh.ac.uk/) was then used to provide the catchment area of a point directly upstream from
the Chickenhall WwTW outfall.

The catchment areas and associated nutrient Points of Impact were then derived for each of the Strategic
Land Parcels owned by EBC shown in Appendix A. These were then compared to the Chickenhall WwTW
outfall catchment to determine whether or not their Points of Impact lie upstream or downstream from the
outfall.

Flow Direction Study Results

i.  Appendix E provides a plan of the Strategic Land Parcels owned by EBC within the context of the
River ltchen SAC catchment. This demonstrates that Parcel 31, “the Botley site”, lies outside of the
River Itchen catchment (lying within the River Hamble catchment) and thus cannot be used to
mitigate the OHH scheme.
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ii. With reference to Appendix F, the catchments and Points of Impact of Strategic Land Parcel No. 35
(35a & 35hb: “Stoke Park Dairy Farm” in the Hilson Moran report presented in Appendix B) lie wholly
upstream of the Chickenhall WwTW outfall, securing 88.42 P credits for the OHH scheme.

iii. As shown in Appendix F, the catchment and Points of Impact of Strategic Land Parcel No. 4
(“Morris” land in the Hilson Moran report in Appendix B) lie wholly upstream of the Chickenhall
WwTW outfall, securing 19.20 P credits for the OHH scheme.

iv. As shown in Appendix G, the catchment and Points of Impact of 67.65% of Strategic Land Parcel No.
6 (“Manor Farm” in the Hilson Moran report in Appendix B) lie upstream of the Chickenhall WwTW
outfall. Farming records and historic Google Earth imagery demonstrate that this land has been
farmed for grassland and maize production, on a rotational basis since at least 2020. Consequently,
67.65% of the 32.88 kg TP/yr identified in the above Hilson Moran report equates to 22.24 P credits
secured for the OHH scheme.

V. As shown in Appendix H, the catchment and Points of Impact of the remaining part of Strategic
Land Parcel No. 6, and all the rest of the of Strategic Land Parcels not described above, lie
downstream of the Chickenhall WwTW outfall, and thus cannot be used as offset mitigation for the
OHH scheme.

vi.  Consequently, the study has identified a total of 129.86 P credits potentially available from EBC'’s
Strategic Land Parcels to provide appropriate offset mitigation for the OHH scheme.

vii.  Although the location of the developments for the 30.242 invoiced and ring-fenced P credits
(comprising 13.150 P credits invoiced and 17.092 P credits reserved) is not known, if it is assumed
that all of their Points of Impact lie upstream from the Chickenhall WwTW outfall, this would leave
a minimum of 99.618 P credits available to be used as offset mitigation for the OHH scheme.

viii.  The figure of 99.619 available P credits is significantly in excess of the 70.38 kg TP/yr deficit
resulting from the scheme, and thus the proposed P Mitigation Strategy for the scheme is robust.

Paul Bond
PhD MSc BSc CEnv CSci MIEnvSc MCIEEM,
Associate Sustainability Consultant, Hilson Moran Partnership Ltd
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Appendix A: Location of all Strategic Land Parcels in the ownership of EBC
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Appendix B: Baseline Phosphorous Loss for Strategic Land Parcels for Eastleigh Borough
Council Report
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1. Introduction

Background

Hilson Moran has been appointed by Eastleigh Borough Council (EBC) to appraise the baseline
phosphorous loss for strategic land parcels within the EBC area.

EBC are interested in purchasing a number of agricultural land parcels to act as a land bank to
enable required housing provision to come forward in the area. Where required, this agricultural
land would be taken out of use to act as an offset for any increase in phosphorous resulting from
residential development which cannot otherwise mitigate associated predicted nitrogen increases.

Farming practices such as conventional tillage, chemical fertilisation and manure application to
fields, high livestock stocking rates and overgrazing have all been identified as potential causes of
diffuse agricultural nutrient pollution leading to pressures on water quality and European
Designated Sites.

Farmscoper (Farm SCale Optimisation of Pollutant Emission Reductions) Decision Support Tool
(v.4) is a decision support tool that can be used to assess diffuse agricultural pollutant loads on a
farm and quantify the impacts of farm mitigation methods on these pollutants. The Farmscoper
tool was developed by ADAS for Defra to enable the assessment of the cost and effect of diffuse
pollution mitigation methods at the farm scale. The farm systems within the tool can be
customised to reflect management and environmental conditions representative of farming across
England and Wales. The tool estimates baseline emissions of a suite of different pollutants,
including phosphorus, and predicts the mitigation potential against these pollutants and also
guantifies potential benefits for biodiversity. The Farmscoper tool suite of spreadsheets have
been used by Defra and the Environment Agency (EA), as well as other public and private bodies
with an interest in reducing agricultural pollution. The Farmscoper tool can be used at a range of
scales from farm scale and small catchments to national coverage, and is the methodology
recommended within the NE’s ‘Advice on Achieving Nutrient Neutrality for New Development in
the Solent Region’.

Within the Farmscoper tool, the source models used to populate the pollutant loss database (i.e.
to create the baseline) were applied at 1 km? resolution across England and Wales, using local data
on soils, slopes, field connectivity, rainfall etc., and the results aggregated for the 3 soil types and 6
climate zones available within Farmscoper. The predicted losses thus represent a typical
environmental situation (for the soil type and climate zone selected).

The user is able to specify phosphorous (and nitrogen) fertiliser application rates, which can be
input by crop type. Farmscoper also allows the user to enter livestock counts for 28 different
categories of livestock and calculates typical excretion and manure quantities from the type of and
number of livestock inputted into the model. As such, the tool requires the input of livestock,
cropping and management data and combines this with appropriate soil, drainage and climate
parameters.

Consequently, in order to understand the current use of the various land parcels, questionnaires
were sent to the land owners for completion, which asked specific questions about how their land
was managed. Other relevant information such as rainfall levels and soil types were obtained
from other readily available sources.

Each land parcel was assessed separately using the Farmscoper 4 tool, enabling a value to be
derived for each site indicating the amount of nitrogen currently lost from the land per year.
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Where there were gaps in the data, appropriate estimations were made by Chris Coxon of Tiller
Consultancy, a FACTS (Fertiliser Advisers Certification & Training Scheme) registered consultant,
accredited number: FE/3327, using available nutrient application data, knowledge of farm type
and practices and his professional experience and knowledge. His resulting report is presented as
Appendix F.

Nitrate Vulnerable Zone Compliance

All land parcels lie within the “Hamble Estuary Eutrophic Nitrate Vulnerable Zone” (NVZ),
designated for the purposes of the Nitrate Pollution Prevention Regulations 2015.

NVZs are areas of land that drain to polluted waters and which contribute to the pollution of those
waters. Polluted waters include those which are eutrophic or may in the near future become so if
the Regulations were not to apply there.

The Hamble Estuary was designated as Polluted Water (Eutrophic) under the Nitrates Directive in
2008, with a NVZ established in its catchment and those of the Test and Itchen. At the time of the
designations there was clear evidence that Hamble Estuary was eutrophic, based on the
widespread growth of the opportunistic macroalgae Enteromorpha spp. and Ulva spp. Macroalgal
surveys undertaken in 2003, indicated that macroalgae covered 78 ha of the intertidal area,
exceeding the 25% of the intertidal area Urban Waste Water Treatment Directive (UWWTD)
criteria. Arecent nutrient budget for the Hamble Estuary shows that diffuse agricultural riverine
sources of nitrogen from all freshwater catchments are approximately 65% of all nitrogen
sources’. The modelling supports the existing Polluted Water designation in that nitrogen from
agricultural sources is a substantial contribution to the nitrogen inputs into the Hamble Estuary.

Current measures to reduce nitrogen into the Hamble, Test and Itchen from agricultural and
sewage sources include a mixture of statutory and voluntary measures. Statutory measures
include nutrient stripping at several sewage works and a transfer of a discharge to the Solent, plus
mandatory agricultural practice rules in the NVZ known as the Action Programme Measures.

Consequently, specific farming practices are controlled in the designated area to reduce nitrogen
losses from agriculture to water. The NVZ designation:

e Requires farmers within the NVZ to reduce nitrate pollution.

e The farmers must follow a set of mandatory rules, known as the Action Programme
Measures.

e The Action Programme Measures are based on Good Agricultural practice and require the
careful management and recording of fertiliser and manure use.

A summary of the NVZ rules are presented in Figure 1.1 below.
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Closed Periods Arable Grassland
Manufactured Nitrogen Ferriliser 1 Sept— 1 Feb 15 Sept - 1 Feb

{on all soil types)

Organic Manures 1 Aug— 1 Nov 1 Sept — 1 Nov

(with high available N on {arable land with no (including arable land
sandy and shallow soils autumn sown crop)  with autumn sown
only e.g. slurry and crop)

poultry manure)

Nitrogen Limits Arable Grassland
Fertiliser Nitrogen do not exceed do not exceed
crop requirement crop requirement
Organic Manures:
(i} whole farm within 210 kg/ha' total N 250 kg/ha rotal N
NVZ
(including grazing deposition)
(ii) field limit® 250 kg/ha toral N 250 kg/ha roral N

(excluding grazing deposition)
! reduces to 170 kg/ha after the first four vears of Action Programme in NVZ
* NB available N from organic manures must not exceed crop requirement

Spreading Controls

« Do not apply nitrogen fertiliser or organic manures when the soil is:

- waterlogged; or flooded: or frozen hard; or snow covered.

Do not apply nitrogen fertiliser or organic manures to steeply sloping fields.
Spread nitrogen fertiliser and organic manures evenly and accurately.

Do not apply nitrogen fertiliser in a way that contaminates water courses.

Do not apply organic manures within 10 metres of water courses.

Slurry Storage

There must be sufficient storage to meet the autumn closed period for
spreading slurry.

All new or substantially enlarged/reconstructed storage facilities must comply
with the relevant regulations.

Record Keeping
Adequate farm records must be kept for at least five years covering cropping,
livestock numbers, and the use of nitrogen fertilisers and organic manures.

Figure 1.1 Summary of NVZ Rules for Farmers (Source DEFRA?)

In addition, voluntary measures may be employed by farmers within NVZs, which derive from
advice and incentives to farmers and landowners and include Catchment Sensitive Farming
projects, Environmental Stewardship Schemes and other measures detailed in the Test and Itchen
and Solent Diffuse Water Pollution Plans.

Many of these measures also serve to reduce phosphorous inputs into the Hamble, Test and
Itchen.

The DEFRA 2011 document “An Inventory of Mitigation Methods and Guide to their Effects on
Diffuse Water Pollution, Greenhouse Gas Emissions and Ammonia Emissions from Agriculture”?
describes over 50 measures that could be employed (other than reducing fertiliser applications or
taking the land out of production) that could result in phosphorous loss reductions, using the same
fertiliser applications and livestock type and density reported by the farmers. Discussions with
Chris Coxon BSc(Hons) Agric, FACTS from Tiller Farm Consultancy Ltd, Eastleigh who advise a
number of local farmers on their agricultural practices and nutrient applications, has advised that
typically such measures adopted by farmers locally would comprise:
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. Early harvesting and establishment of crops in the autumn;

. Maintaining and enhancing soil organic matter levels;

. Making use of improved genetic resources in livestock;

. Using a fertiliser recommendation system;

. Not applying manufactured fertiliser to high-risk areas;

. Avoiding spreading manufactured fertiliser to fields at high-risk times;

. Reducing dietary P (and N) intakes;
° Reducing field stocking rates when soils are wet;

. Adopting batch storage of slurry;

. Adopting (batch) storage of solid manures;
. Locating site solid manure field heaps away from watercourses/field drains;
. Not apply manure to high-risk areas;

. Not spreading FYM to fields at high-risk times; and
° Transporting manure to neighbouring farms.

The 2019 Environment Agency (EA) report “Catchment Sensitive Farming Evaluation Report —
Water Quality”®, reviews the effectiveness of CSF, against its water quality objectives, after twelve
years of delivery. Targeting areas where action is most needed, CSF has delivered extensive
farmer engagement and advice delivery (the 19,776 farms engaged by CSF represent 34 % of the
total farmed area of England). Within the report, using the Target Areas of Phase 1 Priority
Catchments (which equates to 11 % of England) and widely targeted pollutants as useful indicators
of the benefit of sustained activity, the report estimates that the engagement and advice provided
by CSF and the subsequent mitigation adopted by farmers has reduced annual agricultural
pollutant losses of dissolved P by 5.4 % and of total P by 8.0 %.

Consequently, it is assumed that similar uptake of such mitigation measures has been achieved in
the Solent area and that an 8.0 % reduction in total P-losses represents an appropriate allowance
to apply to modelled Farmscoper values for this study.

Extended Grazing Season

It should be noted that with respect to the Morris site (Map Ref. 4), Farmscoper assumes cattle are
kept indoors over winter and does not represent all year grazing as practiced on this farm. Losses
from a year-round grazing system are likely to be greater than one where livestock are housed
over winter.

When previously considering nitrate loss from the sites, we requested Chris Coxon to look at this
and to suggest an appropriate uplift the calculations to reflect the extended grazing season at this
site. Chris Coxon responded:

“The Farmscoper model assumes that cattle graze for 54% of the year. Mitigation methods 35, 36,
37 and to some extent 38 [of the DEFRA document “Inventory of Mitigation Methods and Guide to
their Effects on Diffuse Water Pollution, Greenhouse Gas Emissions and Ammonia Emissions from
Agriculture”] could be applied to adjust the outcome in this case as the model isn’t reflecting actual
management.
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35, 36 & 37 — Relate to the length of the grazing season — all of which are attributed a 20%
reduction in Nitrate for cattle that are housed during the winter/wet periods....This will ensure a
method has been followed which Natural England can appraise. Unfortunately it is a subjective
method rather than a modelled one — but as the model cannot be changed this looks to be the best
approach.”

In addition, Chris Coxon identified that the grazing season for the Dunford, Stoke Park Dairy, Map
Refs. 35a and 35b was also extended i.e.:

“This point is not mentioned in the appraisal, but if adjustments are being made to grazing season
length for Morris it would make sense to apply them to the Dunford data - Point 13 about the
Morris family grazing most of the year has a cross-over with the Dunford'’s.

The grazing system for the dairy cows aims to make the most of the grazing season and during an
average year will be from early March to the end of October (8 months or 65% of the year). Again
the Dairy element of the nitrate output will have to be isolated and increased proportionally in
Farmscoper.”

Following subsequent consultation with Dr Richard Gooday from ADAS (creator of the Farmscoper
tool), the following approaches were agreed:

Stoke Park Dairy
In his email of 03/06/21 Dr Richard Gooday stated that:

“The Mitigation Method User Guide considers a 20% change in N losses to occur from a 20%
change in the duration of grazing length — therefore a ~20% modifier for the Stoke Park farm may
be more appropriate where the cattle are out for an extra month and a half.”

Consequently, it was agreed to use a 20 % increase in N-loss for Stoke Park Dairy to reflect the
increase in the grazing season by 1 % months.

Following this approach, a 20 % increase in P loss from Stoke Park Dairy land has also been applied
to account for the effects of the extended grazing season.

Morris Map Ref. 4

With regard to an appropriate increase in N-loss to reflect year-round grazing on the Morris’ land,
Dr Richard Gooday stated the following in his email of 08/06/21:

“With regards to the Morris farm, it really isn’t that simple as risk varies greatly by month (due to
subsequent drainage, soil wetness, damage by livestock, crop N demand)...

As an example (but this is for managed manure applications happening in a given month, rather
than livestock remaining out in the field — and importantly for a sandy soil), the N loss is worst in
October (when soils are wetting up, there is a lot of winter drainage still to occur and crop demand
for nitrogen is ending) but negligible in late winter. So a 20% change may be appropriate for Stoke
Park (and you have a referenceable source for that figure), but it might not actually be that
different for Morris farm...”

Consequently, in the absence or robust research to demonstrate a greater N-loss, it was agreed to
adopt a precautionary approach and limit the increase in N-loss arising from year-round grazing to
20 % (as per Stoke Park Dairy). This increase is subject to revision should further research support
a revised figure in the future.

Following this approach, a 20 % increase in P loss from the Morris’s site has also been applied to
account for the effects of the extended grazing season.
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2.

Results

Consequently, the results (taking account the above comments from Dr Richard Gooday and Chris Coxon) from all land parcels of interest are presented in
Table 3.1 below, with supporting information, together with Farmscoper inputs and outputs, presented in the Appendices to this document.

Table 3.1: Summary of Results

Site

Total P loss/site/annum (kg P)

P loss/ha/annum (kg P)

Map Ref. 31, Botley — refer to Appendix A
Owner: Gosney Area: 27.1 ha

8.0 % reduction to Farmscoper modelled N-loss of 23.81 kg P/annum applied to account for
uptake of mitigation measures, as described in Section 1.2 above i.e. 23.81 x 0.92 =
21.91 kg/annum

21.91 kg P/annum

0.81 kg P/ha/annum

Map Ref. 35a, Stoke Park Dairy Farm — refer to Appendix B
Owner: Dunford Area: 41.9 ha

Note this site has been split into two distinct parts based on differences in soil type. This part
is classified as “drained for arable” as the soil type results in impeded drainage.

20 % increase applied to cattle related P-loss of 48.25 kg P/annum applied as described in
Section 1.3 above =48.25 x 1.2 = 57.90 kg P/annum.

Add this to arable P-loss of (58.11 —48.25 = 10.86) =>57.90 + 10.86 = 68.76 kg P/annum

8.0 % reduction to Farmscoper modelled P-loss of 68.76 kg P/annum applied to account for
uptake of mitigation measures, as described in Section 1.2 above i.e. 68.76 x 0.92 =
63.26 kg/annum.

63.26 kg P/annum

1.51 kg P/ha/annum
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Site Total P loss/site/annum (kg P) | P loss/ha/annum (kg P)

Map Ref. 35b, Stoke Park Dairy Farm — refer to Appendix B
Owner: Dunford Area: 49.1 ha.

Note, based on soil type this part of the site is considered “freely draining”.

20 % increase applied to cattle related P-loss of 20.28 kg P/annum applied as described in
Section 1.3 above = 20.28 x 1.2 = 24.34 kg P/annum. 25.16 kg P/annum 0.51 kg P/ha/annum

Add this to arable P-loss of (23.29 — 20.28 = 3.01) = 24.34 + 3.01 = 27.35 kg P/annum

8.0 % reduction to Farmscoper modelled P-loss of 27.35 kg P/annum applied to account for
uptake of mitigation measures, as described in Point 1.2 above i.e. 27.35 x 0.92 = 25.16 kg

P/annum.
Map Ref. Fish Farm (a) & (b), Stoke Park Farm Fish Farm — refer to Appendix B 60.1 kg P/annum 6.75 kg/ha/annum
Owner: Dunford Area (inc woodland): 8.9 ha

Map Ref. 6, Manor Farm — refer to Appendix C
Owner: Dunford Area: 56.0 ha

Assuming that soils are classified as “Other — drained for arable use”, as described in the
Hilson Moran report “ Baseline Nitrogen Loss for Strategic Land Parcels For Eastleigh Borough 32.88 kg P/annum 0.59 kg P/ha/annum
Council”, version 01, dated 09/06/21.

8.0 % reduction to Farmscoper modelled P-loss of 35.74 kg P/annum applied to account for
uptake of mitigation measures, as described in Section 1.2 above i.e. 35.74 x 0.92 =
32.88 kg/annum.

Map Refs 21, 22, 28, 29, 30 — refer to Appendix D
Owner: Gosney Area: 41.0 ha 10.63 kg P/annum 0.26 kg/ha/annum

8.0 % reduction to Farmscoper modelled P-loss of 11.55 kg/annum applied to account for
uptake of mitigation measures, as described in Point 1.2 above i.e. 11.55 x 0.92 =

HM REFERENCE: 25709-RP-SU-006 DATE OF ISSUE: 12 NOVEMBER 2021
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10.63 kg/annum.

Site

Total P loss/site/annum (kg P)

P loss/ha/annum (kg P)

Map Ref 4 — refer to Appendix E
Owner: Morris Area: 9.7 ha

20 % increase applied to cattle related P-loss of 6.68 kg P/annum applied as described in
Section 1.3 above = 6.68 x 1.2 = 8.02 kg P/annum.

Add this to arable P-loss of (19.53 — 6.68 = 12.85) = 8.02 + 12.85 = 20.87 kg P/annum

8.0 % reduction to Farmscoper modelled P-loss of 20.87 kg P/annum applied to account for
uptake of mitigation measures, as described in Section 1.2 above i.e. 20.87 x 0.92 =
19.20 kg/annum.

19.20 kg/annum

1.98 kg P/ha/annum
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EBC STRATEGIC LAND PARCELS

Appendix A: Map Ref 31 Botley site
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Pveel ) H M

Baseline Nitrogen Questionnaire

o 0

2.

10.

Name of percon filling out formMQd( ...... GOW‘i ...........
Contact detalls“..j’...?k’. ...... O 7@%0\ ..... ) 05865 Wmmra ('ﬂ@ \b!‘«tﬁ'r'%

o 5 7 (ORI AR RERSR ERG §. 98 P Rk Vo s ER e
d ,\’“' 14
Name/ Location of land parcel assessed o ""“‘ej
N A= - ) f’

Area of land parcel (if known)....... (7 ' 0-7 005*/27'“4‘*0‘

= . ] AN
Soil typa of land parcael {if known) cCioy ¥ ) oot

WV

Drainage of land parcel
Agricultural land drainage
Overland dralnage to perlpheral ditches D
Free draining (infiltration to ground) Q/

Please desciibe any walercourse or drainage ditch adjacent 3 arcel boundune: {please indicate
along which houndary or lacation within plat) NGO i O

Types of field boundaries to land parcal

Percentage hedge... "{"O %
Percentage Wall.........vuemsiiesniin R %
percentage fence......c.... ! c;) .......... 7
Percentage other boundary type (please speclfy) ..................... @ﬁh”d(r‘%i ....... T

20’ / .
&> . \, t~‘
open
Have any livestock used the land parcel within the last 10 years (Yes/No)?....... !\10 .......... SR

It you answered “No” to this question, please move directly on to Question 17.
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17.

18,

200
Has any FYM been imported onto the land parcel (in tonnes per year)........... 2. 5 Sttenscsmmmnsesns t/yr

Pleasc list the type of land use below that makes up the land parcel, together with respective annual

fertiliser and FYM additions. Please try and provide the average cropping, fertiliser and FYM
application regimes over the previous ten year period:

‘Cropping

Permanent pasture

Annual fertiliser addition
(kg of Nitrogen per hectare)

Area (ha)

Annual FYM addition

{tonnes FYM per hectare}

Rotational grassland

Z %4 125

71 y Sgt lfalf
T

Rough grazing

winter wheat

) 700

Winter barley

536 165

Spring barley

Winter OSR

G- 1 150

Maize

| 20

Potatoes

Sugar beet

Pecas

Reans

Fodder crops

Other crops

Vegetables (brassica)

vegerables (other)

Orchards

Soft fruit

Bare rallow

N/A

Set aside

N/A

G- A

N/A

N/A

e il

Woodland

N/A

N/A

Many thanks for completing this questionnaire, if any queries pleace contact
Paul Bond on 07795183989 (pbond@hilsonmoran.com) or Emma Flower on
01252 550529 (eflower@hilsonmoran.com)

HM REFERENCE: 25709-RP-SU-006
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Site 31: Botley Farmscoper Inputs

Upuurs Uispray wpuons
[~ Dairy I™ Indoor Pigs ¥ Imported Manure S Hy Ll
Clear Build
Farm Farm [~ Beef ™ Outdoor Pigs ¥ Cropping OkgN/ha

[~ Sheep I Poultry

’ [ Show more detail for Livestock
Please Build Farm

[w Show more detail for Cropping

General Options

: [ Dirty Water Options ——————————————————————  Farm type for estimation of method impementation
Fields next to watercourses (%) 3 € Minimal dirty water collected and sent to dirty water store O IntensiveGrazing
Area of organic soils (%) 0 () Yard runoffand parlour washings sent to dirty water store () Extensive Grazing
@ Yard runoffand parlour washings sent to slurry store @ Other
Field Boundaries %
[~ Grazing Options
Hedge 50
Wall 0 I~ Livestock have access to watercourses whilst grazing
Fence 50 [~ Livestock cross water between fields and yard
Other 0
Poultry
Imported Manure
e Shurry (1) P i
Dairy 0 500 i

0

Ferti pplied Manure Received Manure Details Pesticide Details
Cropping Area N P,0s PPPs g:j':'e sr?::leFim Pig Slurry  Pig FYM Pn‘;:'c‘l'(y Dirty Water|  Slurry FYm Litter Ve;’gr '\T":t’;‘:': M“’F',“'E Fungicide Herbicide Insecticid RS'?J‘;‘:"‘N Molluscicide  Spray
(ha) (kgiha)  (kgiha) |(% Typical) (%)"V PZ) (%) %) & %) (thha) (tha) Wha) T el (kgmay | %P8 (0PPPs) (% PPPs) (%QPPPS} (% PPPs)  Trips

Permanent Pasture

Rotational Grassland 26 224 72 12 23 139.0 35
Rough Grazing

Winter Wheat 84 200 72

Winter Barley 54 164 72

Spring Barley 42 130 72

Winter OSR

Maize ire 130 72 8 0.0 234 0.0 0.0 1404 367
Potatoes

Sugar Beet

Peas

Beans

Fodder Crops

QOther Crops

Vegetables (Brassica)

Vegetables (Other)

Orchards

Soft Fruit

Bare Fallow

Set Aside

Woodland
Manure remaining for

export off farm

Manure Use Warnings




R

report

EBC STRATEGIC LAND PARCELS
Baseline Phosphorous Loss for Strategic Land Parcels for Eastleigh Borough Council

Site 31: Botley Farmscoper results

a Report Units
/\ Farmscoper Create g l: |e |o |E |8 =z |5 lz
—“~12{11m}21 2523555550 aE8lets|E _|28|E © Total Loss
ADAS R R R R R F ) B LR AR R
2 = =
= w q = ‘zE a =3 s =g Loss Perha
File Information Arable 1479 2043 12011 4430 000 2102 000 335 2503 30273
Create File: Copy of FARMSCOPER4_Create Grass 122 0.83 118 443 000 354 0.00 9.0 337 5239 Compact
Climate: 700 - 300 mm Rough 0 0.00 0 0.0 000 0.0 000 0.0 0 0 or Expand
Soil Type: Impermeable - Drained for Arable Other 33 255 2 0.0 0.00 1.3 0.00 110.3 0 4793 - Report
Farm Area: 27.13 ha Total 1,635 23.81 12131 4934 0.00 2470 0.00 1528 2840 40304 23,924
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter Wheat 8 Permanent Pasture 0 Indoor Pigs Poultry
Winter Barley 5 Rotational Grassland 3 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 4 Rough Grazing 0 Gilts in Pig & Barren Sows 0 Layers ( Fres range ) 0
Winter OSR. 0 Gilts Not Yet in Pig 0 Pullet 0
Maize 2 Livestock Count Boars 0 Broilers 0
Potatoes 0 Dairy Other Pigs ( = 110kg ) 0 Turkeys 0
Sugar Beet 0 Cows and Heifers 0 Other Pigs ( 80 - 110kg ) 0 Breeding Birds 0
Peas 0 Heifers in Calf { 2 years + ) 0 Other Pigs { 50 - 80kg ) 0 Other Poultry 0
Beans 0 Heifers in Calf ( < 2 years ) 0 Other Pigs ( 20 - 50kg ) 0
Fodder Crops 0 Beef Other Pigs ( < 20kg ) 0 Manure Values kg N
Other Crops 0 Cows and Heifers 0 Qutdoor Pigs Dairy FYM 3.000
Vegetables (Brassicas) 0 Heifers in Calf { 2 years + ) 0 Sows in Pig & Other Sows 0 Dairy Slurry 0
Vegetables (Other) 0 Heifers in Calf { < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 0
Orchards 0 Other Cattle Gilts Not Yet in Pig 0 Beef Slurry 0
Soft Fruit 0 Bulls { 2 years +) 0 Boars 0 Sheep FYM 0
Bare Fallow 0 Cattle { 2 years + ) 0 Other Pigs (= 110kg } 0 Pig FYM 0
Set Aside 0 Cattle ( 1-2 years ) 0 Other Pigs ( 80 - 110kg ) 0 Pig Slurry 0
Woodland 5 Cattle { < 1 year) & Calves 0 Other Pigs ( 50 - 80kg ) 0 Poultry Muck 0
Sheep Other Pigs { 20 - 50kg ) 0
Sheep 0 Other Pigs ( < 20kg } 0
Lambs ( < 1 year) 0

HM REFERENCE: 25709-RP-SU-006
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Appendix B: Map Ref 35 Stoke Park Dairy Farm

A

Note that the Farmscoper analysis has been split based on the differing soil types (35a & b). The
fish farm nitrogen loss has been calculated separately using information obtained on this site (as it
cannot be modelled using Farmscoper — see following notes).
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EBC STRATEGIC LAND PARCELS

STORE VAR FARM
Bretsfsode |y

HM
WNNZE s Deaad M NuNFogh

Baseline Nitrogen Questionnaire

CouATED / ATION
T o Mt 25 R o PR,

i3 Mame of person filling out f“"“WﬁTquﬁWMWﬁUW: .............
v eomeetas,. O “‘\-cgf] % bell Tfm@fml,'%ﬁﬂ B fMNL‘ﬁQEuC&-UVC__,

4, Name/ Location of land parcel assessedg(mpﬁﬁﬁmiggﬂm -

5. Area of land parcel {if known]gb‘gSL-?- ﬁﬂ’l}ﬂ.ﬁmpﬁgmm,%
6. Soil type of land parcel (if ic:m:-.-un]‘-(;"%“"ﬁT}ﬂ"f’['i-":-:h":I%DfFf“g’"j’““f]"“_':g’E:,'(“F"‘-’L'l‘3

; . e,
SelSrAfE ’ESZ )p,vﬁ Sau_s(cggpgs

7 Drainage of land parcel

Agricultural land drainage Ej

Cverland drainage to peripheral ditches D RJEL om “5}’*0‘-'& M‘\[
E/ Cj INSPeTAl 'ﬂ\{

Free draining {infiltration to ground)

8. Please describe any watercourse or drainage ditch adjacent to parcel boundaries (please indicate

along which boundary or location within pioﬂM@W@f-ﬁM&WE

NANSLheNTZE fifenThie, LEANKE INTD DITUIES

9, Types of field boundaries to land parcel ﬁ";ﬂl I"Im‘l‘h'%

Percentame hedRe ..o uanll rninnmmumanmimiis

—

Percentage wall............. A

MOSTEADS HAVE T W HENGES BEJorNd
Percentage fence&%gg'smfm‘f% 91) ! O\(lzi PN Dﬁbﬁﬁ?{b =N E

Percentage other boundary type (please sperify] M e eese e eran s s sess s enes e

10, Have any livestock used the land parcel within the |ast 10 years (Yes/No)?........... \% Es ..................

If you answered "No” to this question, please move directly on to Question 17,
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EBC STRATEGIC LAND PARCELS

SME e
H M [ 77/3

11 If you answered "Yes" to question 10 above, please deseribe the livestock type (e.g. dalry, beef,
sheep, pigs, poultry), the number and the years kept on the land parcel, together with any further
relevant details (e.g. No. of cows, bulls, heifers and calves; sheep or lambs; sows, boars, gilts or ather
pigs; types of poultry ete)..,

253 MRy 06145 CWITH N ADD i_UJ“i

5 ey reIfes (Ro-RATA EQUIWALENS %ﬁ&om%ﬁg

e TRENTH /Yphey
_AND I ADD N

NES CuMn 2 Mm"]TS) PROAN CRVES WCePT

BIONVN:
FTM 2 WEBE

12 If grazing livestock have been present on the land parcel, would you describe their upkeep as

“intensive" or "extensive” Brazing.......eeurnaene l N:FJ@\ESN(E

13. If grazing livestock have been present an the land parcel, have they had access to watercourses

14. If grazing |Tvestock have been present on the land parcel, have they been able to cross water
between the yard and ﬂeld:’Mg

15. Please state if any farmyard manure (FYM) produced within the land parcel has been managed as

slurry (as a pementage}................B.E)E%... o M 50%5w ................. %
1270€ 6‘11 2050

16. Please state if any FYM has been exported fro land parcel (as a percentage of to rpn:rr_futed

or the parcel]......c.. -- . N el A R T SR s R R
6% & E}jm &fﬁﬂﬂéﬁ). 00, of SLUEEY

SRt ONTHTS
Pz BN
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17,

18.

HM REFERENCE: 25709-RP-SU-006

Has any FYM been imported onto the land parcel {in tonnes per year)..cinn s

Please list the type of land use below that makes up the land parcel, together with respective annual

H M

Sove Prexk
AR

0

fertiliser and FYM additions. Please try and provide the average cropping, fertiliser and FYMm
application regimes over the previous ten year period:

2erRo

sssnatfyr

E Cropping

Area {ha) ]

[ Annual fertiliser addition
(kg of Nitrogen per hectare)

Annual FYM addition
{tonnes FYM per hectare)

| Permanent pasture

| Rotational grassland

885

LO%

l Rough grazing

z.j—h-mg/l\ﬂ. SLuaty

Winter wheat

Winter barley

Spring barley

Winter OsR

haize

Potatoes

Sugar beet

Peas

Beans

Fodder crops

Other erops

Vegetables (brassica)

Vegetables [other)

Orchards
Soft fruit
Bare ialh;w N/A N/
set aside A N/A
Waodland NS A /A,

Many thanks for completing this questionnaire, if any queries please contact
Paul Bond on 07795183989 {pbond@hilsonmoran.com) or Emma Flower on
01252 550529 {eflower@hilsonmoran.com)

DATE OF ISSUE: 12 NOVEMBER 2021
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Site 35a: Stoke Park Farm Farmscoper Inputs

Options.
Clear Build
Farm Farm

Farm Built

Stocking Density

Display Options.
% Dairy I Indoor Pigs I~ Imported Manure
[+ Beef [ Outdoor Pigs ¥ Cropping

333kg N/ha

[~ Sheep I~ Poultry

[+ show more detail for Livestock
I~ Show more detail for Cropping

[ General Options

‘ Dirty Water Options

Farm type for estimation of method imipementation

| Fields next to watercourses (%) | 80 Minimal dirty water collected and sent to dirty water store Intensive Grazing
Area of organic soils (%) | 80 ‘ Yard runoff and parlour washings sent to dirty water store Extensive Grazing
Yard runoff and parlour washings sent to slurry store Other
Field Boundaries %
Tedge 20 Grazing Options
Wall Livestock have access to watercourses whilst grazing
Fence 60 Livestock cross water between fields and yard
Other
Annual FYM Slury  Pouitry  FPulty Poultry
Managed as| Managed ~ Annual N Annual P Annual FIOs (o0 ime e Housed  TMeON  Managed Loy gy SUMY o Muck Muck g votumeFTM Muck  Stored Slurry  Fresh  Stored  Fresh  Stored  Fresh Dirty
Livestock Count Slurry asFYM  Excretion Excretion  Excretion = Grazing ) Yards Manure %) birect Stred Tl stored  SPread ™3) Volume 0o N Slury N FYMN  FYMN  Poultry N Poultry N Water
(%) (%) (kg) (kg) (1079 cfu) (m3) (%) (%) (%) ) (%) ) ) Direct (m3) (m3) (kg) (kg) (kg) (kg) (kg) (kg) (m3)
(%)
Dairy Cows and Heifers 118 50 50 17.0 19.4 4,960 193 32 48 20 68 84 16 69 31 - - 19.3 1838 - 80.0 95.1 73.8 99.9 - - 8.9
Dairy Heifers in Calf ( 2 years +) 100 0 67.0 12.2 4,000 14.6 57 28 15 43 84 16 69 31 - - 14.6 126 - 458 54.4 431 57.4 - - 0.4
Dairy Heifers in Calf ( < 2 years ) 100 0 67.0 122 4,090 14.6 57 28 15 43 84 16 69 31 - - 14.6 126 - 458 54.4 431 57.4 - - 0.4
Bulls (2 years +) 100 0 53.0 91 2,630 95 54 31 15 46 84 16 69 31 - - 9.5 8.2 - 34.9 a11 343 435 - - 0.6
Beef Cows and Heifers 0 100 92.0 135 4,230 16.4 54 31 15 46 84 16 69 31 - - 16.4 141 - 60.6 713 59.6 75.4 - - 0.6
Beef Heifers in Calf ( 2 years +) 0 100 67.0 122 3,360 14.6 54 31 15 26 84 16 69 31 - - 14.6 126 - 441 52.0 43.4 54.9 - - 0.6
Beef Heifers in Calf ( < 2 years ) 0 100 67.0 122 2,630 14.6 54 31 15 46 84 16 69 31 - - 14.6 126 - 441 52.0 434 54.9 - - 0.6
Other Cattle ( 2 years +) 0 100 53.0 8.0 3,360 1.7 54 31 15 46 84 16 69 31 - 1.7 10.0 - 36.7 432 36.0 456 - - 06
Other Cattle (1 - 2 years ) 0 100 56.0 8.0 2,630 95 54 31 15 46 84 16 69 31 - - 9.5 8.2 - 36.7 432 36.0 456 - - 0.6
Other Cattle ( < 1 year) & Calves 5 50 50 27.0 5.0 18,980 6.2 43 42 15 57 84 16 69 31 - - 6.1 53 - 19.0 239 186 252 - - 0.6
Fertilisers Applied Manure Received
a Cattle & 1 1
Cropping Area N P,Os PPPs _|Catle Slurry gy o eyy,  Pig Slurry  Pig FYM - Poultry Muck Dirty Water
(ha) (kg/ha) (kg/ha)  |(% Typical) (%) %) (%) ( (%)
Permanent Pasture
Rotational Grassland 419
Rough Grazi I R R I
Winter Wheat
Winter Barley
Spring Barley
Winter OSR
Maize
Potatoes
Sugar Beet
Peas
Beans
Fodder Crops
Other Crops
Vegetables (Brassica)
Vegetables (Other)
Orchards
Soft Fruit
Bare Fallow I i
Set Aside i i
Woodland i i

Manure remaining for
export off farm

Manure Use Warnings

HM REFERENCE: 25709-RP-SU-006
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Site 35a: Stoke Park Farm Results

1) Cattle Only

" % - ° - Report Units
Farmscoper Create ° 2 e E o |2 ¢ | 3|8 |8 |8
25/05/2021 % 5/2 5|2 5/ 5|8 5|9 5|8 2|82|8 =|=8|8 5| ¢ Totalloss
ADAS ER R R R R S e - B
2 3 < = £ o 2|3 & S (" Loss Per ha
z2
File Information Arable 0.0 0.00 0.00 0 0 0.0 0.00 0 0.00 0
Create File: o o e ot ot Grass 6385 3540 000 204 4204 2294 000 1250 000 894 Compact
Climate: 700 - 900 mm Rough 0.0 0.00 0.00 0 0 0.0 0.00 0 0.00 0 or Expand
Soil Type: Impermeable - Drained for Arable & Grass Other 1949 1285 000 1747 10665 136.8 0.00 759 0.00 46,152 -| Report
Farm Area: 0 ha Total 8334 4825 000 1951 14869  366.2 0.00 2,009 0.00 47,047 211,042
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter Wheat 0 Permanent Pasture 0 Indoor Pigs Poultry
Winter Barley 0 Rotational Grassland 0 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 0 Rough Grazing 0 Gilts in Pig & Barren Sows 0 Layers ( Free range ) 0
Winter OSR 0 Gilts Not Yet in Pig 0 Pullet 0
Maize 0 Livestock Count Boars 0 Broilers 0
Potatoes 0 Dairy Other Pigs (> 110kg ) 0 Turkeys 0
Sugar Beet 0 Cows and Heifers 118 Other Pigs ( 80 - 110kg ) 0 Breeding Birds 0
Peas 0 Heifers in Calf ( 2 years +) 0 Other Pigs ( 50 - 80kg ) 0 Other Poultry 0
Beans 0 Heifers in Calf ( < 2 years ) 0 Other Pigs ( 20 - 50kg ) 0
Fodder Crops 0 Beef Other Pigs ( < 20kg ) 0 Manure Values kg N
Other Crops 0 Cows and Heifers 0 Outdoor Pigs Dairy FYM 3,128
Vegetables (Brassicas) 0 Heifers in Calf ( 2 years +) 0 Sows in Pig & Other Sows 0 Dairy Slurry 3,397
Vegetables (Other) 0 Heifers in Calf ( < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 28
Orchards 0 Other Cattle Gilts Not Yet in Pig 0 Beef Slurry 29
Soft Fruit 0 Bulls ( 2 years +) 0 Boars 0 Sheep FYM 0
Bare Fallow 0 Cattle (2 years +) 0 Other Pigs (> 110kg ) 0 Pig FYM 0
Set Aside 0 Cattle (1 - 2 years) 0 Other Pigs ( 80 - 110kg ) 0 Pig Slurry 0
Woodland 0 Cattle ( < 1 year) & Calves 5 Other Pigs ( 50 - 80kg ) 0 Poultry Muck 0
Sheep Other Pigs ( 20 - 50kg ) 0
Sheep 0 Other Pigs (< 20kg ) 0
Lambs ( < 1 year) 0

HM REFERENCE: 25709-RP-SU-006
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2) Cattle and Crops

! 3 o =
/\\ Farmscoper Create Eﬁgﬁgﬁ.gﬁgﬁgﬁgﬁm%g §§%
—“—'18“2&020 EBPSEEEEEEE222SECSS=|BC|2E
ADAS STIEIRTETIETIE TR ERa s (g g8
£ o < = o =B E ==
=
File Information Arable 0 000 0 o 0 00 000 i i 0 A
Create File: 2, 0 o mAmcms o Moot ©onton Grass 110 4625 TE23 502 4204 6158 000 1250 9460 76153 -
Climate: 700-900 mm Rough a 0o 1] i} i} oo 0.00 i] i} 1} -
Sofl Type: Impermeable - Drained for Arable & Grass Other 195 1285 0 1747 0665 13EE 0.00 753 0 46152 -
Farm Area: 41.86 ha Total 1305 531 THEZ9 2243 4863 75ET 000 2003 9461 122,305 211,042
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter Wheat 0 Permanent Pasture 0 Indoor Pigs Poultry
Winter Barley 0 Rotational Grassland 42 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 0 Rough Grazing ] Gilts in Pig & Barren Sows 0 Layers [ Free range ) 0
Winter O5R 0 Gilts Mot Yet in Pig 0 Pullet ]
Maize 0 Livestock Count Boars 0 Broilers 0
Potatoes 0 Dairy Other Pigs (= 110kg ) 0 Turkeys 0
Sugar Beeat 0 Cows and Heifers 118 Other Pigs { 80 - 110kg ) 0 Breeding Birds 0
Peas 0 Heifers in Calf { 2 years + ) 0 Other Pigs { 50 - 80kg ) ] Cther Poultry 0
Beans 0 Heifers in Calf ( = 2 years } a Other Pigs { 20 - 50kg ) 0
Fodder Crops 0 Beef Other Pigs [ <20kg ) 0 Manure Values kg N
Gther Crops 0 Cows and Heifers 0 Outdoor Pigs Dairy FYM 3.128
Vegetables (Brassicas) 0 Heifers in Calf | 2 years + ) 0 Sows in Pig & Other Sows 0 Dairy Slurry 3,397
Vegetables (Other) 0 Heifers in Calf { < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 28
Orchards 0 Other Cattle Gilts Mot Yet in Pig 0 Beef Slurry 23
Soft Fruit 0 Bulls ( 2 years +) 0 Boars 0 Sheep FYM 0
Bare Fallow 0 Cattle [ 2 years + ) 0 Other Pigs [ = 110kg ) 0 Pig FYM 0
Set Aside 0 Cattle (1-2 years ) 0 Other Pigs {80 - 110kg ) 0 Pig Slurry 0
Woodland 0 Cattle [ < 1 year) & Calves 5 Other Pigs ( 50 - 80kg ) 0 Poultry Muck 0
Sheep Other Figs { 20 - 50kg ) 0
Sheep 0 Cther Pigs { = 20kg ) ]
Lambs { < 1 year) 0

HM REFERENCE: 25709-RP-SU-006
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Site 35b: Stoke Park Farm Farmscoper Inputs

dr maxt tm uatsrom

Durty Wakar ptions Fusm type far svimaation of msdhad imipee arsation
| o Mirimal ety saster olcted nd ek 53 ety Winer won ® Irtaa

w || e

runaft and parkar uthinge e £ Drmrvsen

{8 YarE ot and parr wathiage ek daery o o Do
Fiald Bunadarior i
Hodas au Srazeg Optiom
Wall I Laes Pl BECEAR ES Ao et whl o JrRing
Fenee Bl I Lisatzck mrons muter betasan fikds snd yasd
Other
T T Flurey P.:hr T o Frork Sers g, ST
Livartuck Lo 4 Hack Stoerr AFIH EIHA paater
o [25] [ (%) Dirsct (%)  Dirsct Stars (ba} (kg T TH
21 21 i fkal
Trairy Gawr and Heiforr 1% E) 50 HT.0 CX] 4,880 143 7 ] ) ) E] i ) H . . 5] ) . ) F X PR TY .
Duair Hoiferr inCalf (2 yoars +] 100 o T 12z 4,090 146 57 2 15 a 24 1 6 3 : 2 146 125 £ 453 544 431 574 H
Duairy Hoifurr inCalf (< 2 yoarr ) 100 o ET0 2z 4,090 146 5t s i @ 84 1 & M . . 1d6 128 . 453 544 dni 574 -
Bullr (& yeare+] o B X Xl EE30 0.5 54 H i5 4 E] 1 ) H . . w5 2 . 2T 4l 3r diS .
Boof Carar and Hoifors ] 100 2.0 5 4,230 16.4 54 3 15 4 24 1 6 3 ] i 16.4 144 E 6 ™I swe 754 -
Boof Huiforr in Galf (2 yoarr +] n 1oi T =z 5360 I 54 3 15 @ 84 1 & 3 . . 146 128 . 4d 520 dnd Bds .
Boof Heiforr in Calf {4 & yoars) " 1o T 2z ez I 54 = 15 4 2 1 o H . . 144 14 . 444 fz4 dnd Bds .
Other Cattlo (2 yoars +1 n 100 530 w0 5,360 i) 54 3 15 4 84 1 6 3 - 3 R 10.0 i 3.3 P k
Othor Gatela (12 yoars | n 100 560 i 5830 55 54 H 15 @ 84 1 & 3 . . 45 82 . 3.7 axE a0 d5E .
Oither Catele [+ 1yeart & Saluer 5 50 50 BT 5 18,980 iE a4z a i 51 24 1 i H . . i 5 . 1.0 PR R -

Crup

Slarcy
(4]

Formancnt Farkure
Fiatational Grarrland a4
Finugh Srazing
Winter Wheat
Winker Barley
SpringBarley
Winter OSF
HMaize

Fotataer

SuqarBoot

Fear

Ecanr

Faddor Gropr

Other Crapr
Veqerabler (Erarriza)
Yoqotablor [Other])
Drzhardr

FaftFruit
EareFallou
Serfuride
Woodland
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Site 35b: Stoke Park Farm Farmscoper results

1) Cattle Only

@ Report Units
Farmscoper Create 5 = o ® 2 9 =6 & ~|S
25/05/2021 2518508 5l5 5|5 5/0 |2 g 5|8 2 9|5 " Total Loss
ESI52|IE2EBEBleBleElColSeB0|5a
ADAS 2155 2|E 282|825 5[ 8C°8 212 ricran
£ @ < = g = 8|5 g <& oss Per ha
File Information Arable 0 0.00 0.00 0 0 00 0.00 0 0.00 0 E
Create File: o o e vt Cortm Grass 1769 373 000 252 5183 3217 000 308 000 1105 - Compact
Climate: 700 - 900 mm Rough 0 0.00 0.00 0 0 00 0.00 0 0.00 0 E or Expand
Soil Type: Free Draining Other 244 1655 0.00 2,158 13,139 169.3 0.00 898 0.00 57,104 | Report
Farm Area: 0 ha Total 2012 2028 000 2410 18321 4911 0.00 1,206 0.00 58208 259,874
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter Wheat 0 Permanent Pasture 0 Indoor Pigs Poultry
Winter Barley 0 Rotational Grassland 0 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 0 Rough Grazing 0 Gilts in Pig & Barren Sows 0 Layers ( Free range ) 0
Winter OSR 0 Gilts Not Yet in Pig 0 Pullet 0
Maize 0 Livestock Count Boars 0 Broilers 0
Potatoes 0 Dairy Other Pigs (> 110kg ) 0 Turkeys 0
Sugar Beet 0 Cows and Heifers 146 Other Pigs ( 80 - 110kg ) 0 Breeding Birds 0
Peas 0 Heifers in Calf ( 2 years +) 0 Other Pigs ( 50 - 80kg ) 0 Other Poultry 0
Beans 0 Heifers in Calf ( < 2 years ) 0 Other Pigs ( 20 - 50kg ) 0
Fodder Crops 0 Beef Other Pigs ( < 20kg ) 0 Manure Values kg N
Other Crops 0 Cows and Heifers 0 Outdoor Pigs Dairy FYM 3,871
Vegetables (Brassicas) 0 Heifers in Calf ( 2 years +) 0 Sows in Pig & Other Sows 0 Dairy Slurry 4,204
Vegetables (Other) 0 Heifers in Calf ( < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 28
Orchards 0 Other Cattle Gilts Not Yet in Pig 0 Beef Slurry 29
Soft Fruit 0 Bulls ( 2 years +) 0 Boars 0 Sheep FYM 0
Bare Fallow 0 Cattle (2 years +) 0 Other Pigs (> 110kg ) 0 Pig FYM 0
Set Aside 0 Cattle (1 - 2 years) 0 Other Pigs ( 80 - 110kg ) 0 Pig Slurry 0
Woodland 0 Cattle ( < 1 year) & Calves 5 Other Pigs ( 50 - 80kg ) 0 Poultry Muck 0
Sheep Other Pigs ( 20 - 50kg ) 0
Sheep 0 Other Pigs ( < 20kg ) 0
Lambs ( < 1 year) 0
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3)

Cattle and Crops

Farmscoper Create g = e s s ~ls |2 _|=
18;1zr2020p %agaéa'éagaéﬁﬁamée SH|g
:xnx.—xExExmx-g'EgﬁLEE;U:ﬂ
ADAS S ESESES s i 3R 2T 5
= @\ < £ o = (i -
=
File Information Arable 0 0.00 1] ] ] 0.0 0.00 0 ] 0 -
1o S —— Grass 2756 E74 1434 B01 5183 7913 000 308 1092 89344 -
Climate: 700 - 900 mm Rough 0 000 i] a ] 0.0 000 0 0 0 -
Soil Type: Free Draining Other 244 1655 0 2158 1313 1633 0.00 598 0 57104 -
Farm Area: 49.08 ha Total 3000 2323 1434 2753 18321 951E 000 1206 M09 ME445 253574
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter Wheat 0 Permanent Pasture 0 Indoor Pigs Poultry
Winter Barley 0 Rotational Grassland 49 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 0 Rough Grazing 0 Gilts in Pig & Barren Sows 0 Layers ( Free range ) 0
Winter OSR 0 Gilts Not Yet in Pig 0 Pullet 0
Maize 0 Livestock Count Boars 0 Brailers 0
Potatoes 0 Dairy Other Pigs { = 110kg ) 0 Turkeys 0
Sugar Beet 0 Cows and Heifers 146 Other Pigs ( 80-110kg ) 0 Breeding Birds 0
Peas 0 Heifers in Calf { 2 years + ) 0 Other Pigs ({ 50 - 80kg ) 0 Other Poultny ]
Beans 0 Heifers in Calf [ < 2 years ) 0 Other Pigs ( 20 - 50kg ) 0
Fodder Crops 0 Beef Other Pigs { < 20kg ) 0 Manure Values kg N
Other Crops 0 Cows and Heifers 0 Outdoor Pigs Dairy FYM 3.871
Vegetables (Brassicas) 0 Heifers in Calf [ 2 years +) 0 Sows in Pig & Other Sows 0 Dairy Slurry 4,204
Vegetables (Other) 0 Heifers in Calf { < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 28
Orchards 0 Other Cattle Gilts Mot Yet in Pig 0 Beef Slurry 29
Soft Fruit 0 Bulls ( 2 years + ) 0 Boars 0 Sheep FYM il
Bare Fallow 0 Cattle [ 2 years +) 0 Other Pigs (= 110kg ) 0 Pig FYM 0
Set Aside 0 Cattle (1-2 years ) 0 Other Pigs (80 - 110kg ) 0 Pig Slurry 0
Woodland 0 Cattle { < 1 year) & Calves ) Other Pigs {50 - 80kg ) 0 Poultry Muck 1]
Sheep Other Pigs {20 - 50kg } 0
Sheep 0 Other Pigs [ < 20kg ) 0
Lambs ( <1 year) 0
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HM REFERENCE:

Estimation of P-loss from Hampshire Carp Hatcheries to Aquatic Environment per Annum

1.

2.

5.

7.

Annual feed input
From Hampshire Carp Hatcheries (HCH) website!; “The farm uses about 8 tonnes of sustainably
sourced feed each year to supplement the natural productivity of the ponds.”

Phosphorous content of feed

With reference to the HCH article in International Aquafeed” HCH typically use Coppens CarpCo
Basic Select or TroCo Prime-18 fish food throughout the year. With reference to online
Coppens product information® ®* both of these fish feed formulations comprise 1 % total
phosphorous (TP).

Total phosphorous applied to ponds as fish food per annum
8,000 kg fish food x 0.01 (% TP) = 80 kg/yr.

Fraction of P in feed uneaten and lost to environment
With reference to Wang et al’ typically 3% of the total feed input is lost uneaten at modern fish
farms i.e. 80 kg/yrx 0.03 = 2.4 kg/yr.

Fraction of P in fish food recovered by fish

With reference to Avnimelech & Lacher 1979°% Boyd 1985/, and Acosta-Nassar et al. 1994° it has
been shown that fish raised in ponds receiving protein-rich pellets retain within their biomass
between 13 to 36% of phosphorus supplied. A precautionary approach has been adopted,
assuming 36 % of the phosphorous is retained by the fish.

Total P lost to aguatic environment from uneaten fish food/excreta
((80 kg/yr—2.4 kg/yr) x 0.64) + 2.4 kg/yr =52.1 kg P/yr

Fish pond fertilisation

With reference to the HCH website': “Every year all our 40 ponds (average size 1-2,000m7) are
drained, dried, disinfected (limed) and fertilised (recycled farm manure) before re-flooding for
the new stock.”

Area of ponds
With reference to the figure below, the total area of fish ponds at HCH is 30,465 m?.

tes.ﬁ-lw.s {ﬁ

U
35:73 %#ﬁ‘$6
1L
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10.

11.

12

13.

14.

T5:

Total farm manure application

With reference to the Food and Agriculture Organization of the United Nations®,a typical
application of farm manure to dry ponds for fertilisation, prior to re-flooding and restocking is
10 to 20 kg dry weight per 100 m”.

Typical dry weight fraction of cattle manure
With reference to FAQS, fresh cattle manure possesses around 85 % dry weight.

Typical P content of cattle manure
With reference to FAQ® UK cattle manure typically comprises 0.41 % P dry weight.

Total P applied to ponds each year (assuming precautionary application of 10 kg dry weight
farm manure per 100 m? per annum)
30,465 m?/100 x 10 kg x 0.0041 = 12.5 kg P.

Total P lost to aquatic environment from farm manure per annum

With reference to Avnimelech & Lacher 1979°, Boyd® and Acosta-Nassar et al, 1994° a maximum
of 36% of phosphorus added in feed or other nutrient inputs is recovered by the target
organism. Consequently, P-loss to aquatic environment from farm manure = 12.5 x 0.64 =

8.0 kg P/yr

Total P lost to aquatic environment from fish farm operations per annum
Point (6) + point {13) = 52.1 kg P/yr + 8.0 kg P/yr = 60.1 kg P/yr

Total N loss per hectare of fish farm
Area of fish farm = 8.9 ha. Therefore, 60.1 kg P/yr/8.9 = 6.75 kg P/ha/y
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Appendix C: Map Ref 6 Manor Farm
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ViANOY FARM
NSOPSTOKE }/5

HM

OWMEXS, D 2v) M SUNF

Baseline Nitrogen Questinnnaire

10.

M EACNEL. HAVING ColLiTan INForemATIoN
)mrh BASA F2im MIEBSZS D cnd M Duntoed Anib

T TACM CONSULTANGS,
Contact detansaﬂf%%gjb@"z’?— fﬂ!ugz".mume m%g

e[ e
DR s LB I AVOVET 202D v
MANCR. AR, BlStsPLioit

Mame/ Lacation of land parcel assessed .t e i s

Mame of person filling out form...

5';5 nmq&:es Bl boha ﬂQﬁf’Pr—:beﬁb

Area of land parcel {if known])...,

_ 5EE KSTREHES SmLSc/xPES. PLAN
So\LScrPE 27

Soil type of land parcel (if known)....

Drainage of land parcel

Agricultural land drainage D
Overland drainage to peripheral ditches E/ QEL? ON Yo owWA !NSP%D'“{

Free draining {infiltration to ground)

Please describe any watercourse or drainage ditch adjacent to parcel boundaries (please indicate

along which boundary or location within plm}med’FﬁMWgMﬁnmkqf bm's
565 KIHED "THE L ALR” Puio of THE ki HRDING:....

Types of field boundaries to land parcel

%

Percentage Nedge S st i i i
PN B WAl i s inbissenisbias sbbatsbisbbbban ropmes sesrsrmsnees T

S ol=Ty) =Tl =T o o P lo%

Percentage other boundary type (please specify)............%... kﬁb ’k 61: ’b {WE’W

NOD

Have any livestock used the land parcel within the last 10 years (Yes/NOY? ..o i seeees

If you answered “Na” to this question, please move directly on to Question 17,
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1
11. If you answered “Yes" to question 10 above, please describe the livestock type {e.g. dairy, beef,
sheep, pigs, poultry), the number and the years kept on the {and parcel, together with any further
relevant details {e.q. No. of cows, bulls, heifers and calves; sheep or lambs; sows, boars, gilts or other
Pl e a o e o B T L R s R G s
12, If grazing livestock have been present on the land parcel, would you describe their upkeep as
“Intensive” or "extensive” Erazmg?ﬂ/ﬁ .................................................. T T
13, If grazing livestock have been present on the land parcel, have they had access to watercourses
14. If grazing livestock have been present on the land parcel, have they been able to cross water
between the yard and ﬁEtd?N/Fq
15. Please state if any farmyard manure {[F¥M) produced within the land parcel has been managed as
slurry (25 2 PEreentage) o e N/ﬁ%
16. Flease state If any FYM has been exported from the land parcel {as a percentage of total produced

on the parmE]N/ﬁ%
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HM
2720

17. Has any FYiM been imported onto the land parcel (in tONNEs PEr YeAM....iii e visesmnenisscsi i sn b YT

18, Please list the type of land use belaw that makes up the land parcel, together with respective annual
fertiliser and FYM additions. Please try and provide the average cropping, fertiliser and FYM
application regimes over the previous ten year period:

Cropping Area (ha) | Annual fertiliser addition Annual FYM addition
(kg of Nitrogen per hectare] | (tonnes FYM per hectare)

Permanent pasture

Rotational grassland ‘.1.? D7 LU

Rough grazing

Winter wheat

Winter barley

Spring barley

Winter O5R

2958 119 | 257tjulea.

Potatoes

Sugar beeat

Peas

Beans

Fodder crops

Other crops

Vepetables (brassica)

Vegetables {other)

Qrchards

Soft fruit

Bare fallow MN/A N/A

Set aside NfA N/A

Woodland A N/a

Many thanks for completing this questionnaire, if any queries please contact
Paul Bond on 07795183989 (pbond@hilsocnmoran.com) or Emma Flower on
01252 550529 (eflower@hilsonmoran.com)

HM REFERENCE: 25709-RP-SU-006 DATE OF ISSUE: 12 NOVEMBER 2021



R

report

EBC STRATEGIC LAND PARCELS
Baseline Phosphorous Loss for Strategic Land Parcels for Eastleigh Borough Council

382 Sediment Dynamics from the Summit to the Sea
{Proceedings of a symposium held in New Orleans, Louisiana, US4, 11=14 December 2014) (IAHS Publ. 387, 2014).

The costs and efficacy of sediment mitigation measures for
representative farm types across England and Wales

ADRIAN L. COLLINS!, YUSHENG ZHANG? & PAMELA NADEN?
I Sustainable Soils and Grassiand Svstems Department, Rothamsted Research, North Wylke, Okehampton EX20 25B, UK

adrian collins@rothamsted ac ik
2 ADAS, Pendeford House, Wobasion Road, Wolverhampron W9 4P, UK
2 Centre for Ecology and Hyvdrelogy, Maclean Building, Crowmarsh Gifford, Wallingford OX10 88B, UK

Abstract A major collaborative research project in the UK is delivering new science to support improved
targeting of on-farm pollution mitigation measures for the benefit of freshwater ecology. One important
aspect of the project concerns a national scale evaluation of the costs and efficacy of packages of sediment
mutigation measures which can be delivered over and above the existing nuplementation of abatement
through various policy instruments including advice and new targeted agri-environment schemes. The
assessment includes typical farm tvpes present across England and Wales. Outputs from this assessment of
costs and efficacy will eventually be used to help model the potential for closing the sediment pollution gap
i those water bodies currently failing water quality targets due to sediment loss from agriculture. Some
preliminary uncertainty ranges in costs (—£146.402 fo £175.631) and effectiveness (0-80%) associated with
a potential policy scenario implementing a large number (up to 93) of abatement measures at 95% nptake are
presented m this paper.

Key words sediment: mitigation: costs: efficacy; fanm scale: policy support

INTRODUCTION

Agricultural diffuse sediment pollution in England and Wales has been recognised as one of the
key problems requiring improved abatement to help meel envirommental targets for freshwater
habitats (Collins er al., 2011). Tn particular, enhanced loadings of fine-grained sediment (<63 pm)
are assoclated with a number of mmportant environmental issues receiving increasing attention
from policy teams and catchinent managers. Fme-grained sediment mobilisation and delivery
through catchment systems exerts an important control on the transport and fate of nutrients and
confaminants including, amongst others, phosphorus, heavy or frace metals, dioxins,
polychlorinated biphenyls. radionuelides and pathogens (Horowitz er al.. 1995: Waren er al.
2003: Kay er al.. 2005: Ballantine et /., 2009). Sediment transport (coarse and fine) exerfs a
fundamental control on the hydro-geomorphological function and health of river systems and
excessive fine sediment inputs can result in a range of detrimental impacts on aquatic ecology.
High suspended sediment concentrations can. for example. impact on the behaviour and health of
fish by reducing capacity to predate and damaging fish gills (Kemp er al.. 2011). Increased
sediment deposition and retention on the river substrate can degrade habitat quality by reducing
permeability and porosity and attenuating hyporheic exchanges critical for supporting fish and
macrovertebrate populations (Milner er al., 2003). Equally. fine sediment can impact negatively
on macrophytes or diatoms by smothering. abrasion and scour (Clarke, 2002; Joues e al., 2014).
A range of mitigation measures to ameliorate agricultural diffuse pollution, including that
resulting from excessive sediment loss from farms. have been identified by recent policy support
projects funded by the Department for Environment, Food and Rural Affaws (Defra) (e.g. Newell-
Price er al., 2011). These nutigation measures can be implemented through a number of means
(McGonigle er al., 2012) mcluding the basic regulatory expectations (Cross Compliance) of
farmers to mamtam land in good agricultural and environment condition (e.g. GAEC rule 1
embodied in the Soil Protection Review) as a mandatory requirement for receiving subsidy via the
Smgle Payment Scheme, targeted programumes of advice such as the Catchment Sensitive Farimng
mitiative (CSF) and agri-envirommnent schemes (e.g. the existing Entry-Level scheme 1 England).
However. demonstrating the effectiveness of these policy mstruments has proved challenging.
especially in the short term. given the complexities of sediment redistribution through the
landscape with 1ntermediate storage and remobilisation. highly changeable weather conditions

Copyright € 2014 |AHS Press
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Cost-effectiveness of sediment mitigation 383

from year to year and on account of the confounding influence of sediment contributions from
alternative sources which may not be targeted by abatement strategies. In addition. disentangling
the impact of speeific policy instumnents or mutigation measures present in fhe agricultural
landscape on sediment loss from fanns remains a major challenge using empirical methods.

Despite the evidence base for the detnimental environmental 1mpacts of excessive sedunent
loss fromn agricultwre. in the broader context of food security and the challenges of feeding a
growing population, there 1s an expectation on farmers to increase food production. Consequently,
there 1s renewed focus on sustamnable intensification which embodies the balance between
maximising agricultural productivity and mininusing envirommnental burden including that on
freshwaters (Foresight. 2011). Crifical to this balance. 1s an improved understanding of the
national scale cost-effectiveness of potential sediment nutigation strategies which might be
delivered by a range of policy instruments. Accordingly, a collaborative scientific policy support
project in the UK has been modelling the cost-effectiveness of on-farm sediment mitigation
measures to provide msight mto the costs to society of mimmnusing the environmental pressures of
modern agricultural production,

METHOD

The approach was founded on the use of the Excel-based decision support tool FARMSCOPER
(FARM SCale Optimisation of Pollutant Emission Reductions) recently developed to help inform
the management of diffuse agricultural pollution across England and Wales (Zhang er af., 2012:
Gooday er al.. 2014). FARMSCOPER 1s founded on a suite of well-established models which
have all been used in national-scale predictions for policy support. These models simulate
sediment. phosphorus. nitrate. ammonia, methane and nitrous oxide emissions to aquatic
environments and the atmosphere. In the case of sediment. FARMSCOPER predictions use the
Phosphorus and Sediment Yield CHaracterisation In Catchments (PSYCHIC) process-based
model (Collins er al.. 2007: Davison et al., 2008: Stromqvist et al.. 2008: Collins er al.. 2009a).
For the construction of FARMSCOPER baseline predictions without prior mmplementation of
abatement measures. the PSYCHIC model was applied using multiple iterations to the whole of
England and Wales at 1-km” resolution. The results were area-weighted to produce outpur for six
primary rainfall zones and three soil types (see rainfall and soil categories m Table 1). The soil
types were chosen to reflect the likelihood of agricultural under-drainage: permeable free draining
soils: impermeable soils where artificial drainage is required to make them suitable for arable
cultivation: and. impermeable soils where artificial dramnage 1s required to make them suitable for
either arable or grassland agriculture. Soils for each 1-km’ grid cell at national scale were
identified using NATMAP1000 (National Soil Resources Institute, Cranfield University) and the
corresponding HOST (Hydrology of Soil Types: Boorman er af.. 1995) classes used to assign a
FARMSCOPER soil category (Table 2). Agncultural management practice 1s simulated n
FARMSCOPER using representative farm tvpes derived from the Defra Robust Farm Type (RFT)
classification scheme (Defra. 2010). which 1s widely adopted m existing farm surveys undertaken
across England and Wales. Based on crop specific land areas and categorised livestock data
collected in the 2010 June Agricultural Census. default values were identified to describe an
‘average’ model farm for each farm type for each soil and rainfall combimation. Where enterprise
specific data are available. FARMSCOPER allows for customisation of these farm types to
support more tailored application of the tool. FARMSCOPER comprises a library of 105
mtigation methods, each of which 1s characterised m terms of 1ts impacts on pollutant emissions
and the costs or savings that implementation of the method would ineur for farmers. Impacts of
multiple mitigation methods are mmltiplicative. such that the effectiveness of multiple methods
fargeting the same aspects of pollutant loss will be less than the sum of their individual impacts.
The costs of method mmplementation account for changes to the vaniable costs and gross margin of
a crop or stock enterprise, changes to the fixed costs or overheads associated with labour and
machinery and capital investment using a number of sources (e.g. Nix. 2009). Capital costs are
typically amortised over 3 to 20 vears. depending upon the expected lifetime of the corresponding
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investment and any associated loans. The simulations reported here are based on the latest
mitigation measure costs for 2013, Costs exclude those fo government for policy instrument
administration and delivery or enforcement on the ground by agencies or officers.

Table 1 The relative frequency distribution of all possible FARMSCOPER ramfall and soil combinations
across England and Wales: AAR is Annual average rainfall.

AAR Soil categories:

(1961-1990) Free dramning Drained for arable Drained for arable and grass
m k) £ Yo

<600 25 45 24

600-700 83 8.3 o1

700-900 13.1 6.8 10.1

900-1200 10.5 2 39

1200-1500 T 0.4 1.6

=1500 78 0.3 0.5

Table 2 The correspondence between HOST classes and FARMSCOPER soil categories.

HOST class Soil group HOST class Soil gronp

1 Free draining 15 Free dramning

2 Free draining 16 Free dramning

3 Free draining 17 Free draining

4 Free draining 18 Drained for arable

5 Free draining 19 Drained for arable

6 Free draining 20 Drained for arable

7 Free draining 21 Drained for arable

8 Free draining 22 Draned for arable

g Drained for arable 23 Drained for both arable and grass
0 jped for a 24 Drained for both arable and grass

Ll Free draining l 25 Drained for both arable and grass

2 Free draming 26 Free draming

13 Free draming 27 Free draming

14 Dramed for arable 28 Free diamning
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Site 6: Manor Farm Farmscoper inputs

Options
Clear Build
Farm Farm

Farm Built

Stocking Density

0kg N/ ha

Display Options

[ Dairy [ Indoor Pigs [+ Imported Manure
[ Beef [ Outdoor Pigs [+ Cropping

[ Sheep [ Poultry

[ Show more detail for Livestock
[+ Show more detail for Cropping

‘ General Options

| Dirty Water Options

‘ Fields next to watercourses (%) ‘ 85 Minimal dirty water collected and sent to dirty water store
‘ Area of organic soils (%) ‘ 80 | Yard runoff and parlour washings sent to dirty water store
Yard runoff and parlour washings sent to slurry store
Field Boundaries %
Fedge %0 Grazing Options
Wall Livestock have access to watercourses whilst grazing
Fence 10 Livestock cross water between fields and yard
Other
Poultry
Imported Manure Slurry (t FYM (t;
p Yy () ) Muck ()
Dairy I
Beef
Pig
Poultry

Farm type for estimation of method imipementation
Intensive Grazing

Extensive Grazing

Other

Cropping

Manure Received

Manure Details

Pesticide Details

Fertilisers Applied

P205
(kg/ha)

Area N
(ha) (kg/ha)

PPPs
(% Typical)

Catf 3
Cattle Slurry Pig Slurry
% She?p FYM %)

e Pig FYM  Poultry Muck Dirty Water

(%) (%)

Manure
Total N
(kg/ha)

Dirty
Water
(t/ha)

FYM
(t/ha)

Litter
(t/ha)

Slurry
(t/ha)

Manure P
(kg/ha)

Fungicide
(% PPPs)

Herbicide
(% PPPs)

Growth

Spray

Regulator

(6PPPS) o )

(% PPPs) Trips

Permanent Pasture
Rotational Grassland
Rough Grazing

27.0
B

242 |
T

\Winter Wheat
Winter Barley
Spring Barley
\Winter OSR

Maize

Potatoes

'Sugar Beet

Peas

Beans

Fodder Crops
Other Crops
Vegetables (Brassica)
Vegetables (Other)
Orchards

Soft Fruit

Bare Fallow

Set Aside

Woodland

Manure remaining for
export off farm

Manure Use Warnings
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Site 6 Manor Farm Farmscoper results

© Report Units
Farmscoper Create 2 = o © 2 4 5| & $ <|s
25/05/2021 2 =|l8 =|l¢ =|5 =[§ = 5 |2 T|e 5|2 2 5|5 " Total Loss
S 2|5 8|E2 e sl EQo828B0|28
ADAS 228 T|eET|E T3 T|E ST gz |8 2B ¢ Loss Per h
£ 3 < £ o S g5 =& oss Per ha
b4
File Information Arable 2675 2902 19967  589.8 000 4274 000 1198 6220 30,225 |
Create File: o o e o A Grass 457 188 1060 2237 000 2731 000 00 6107 55617 - Compact
Climate: 700 - 900 mm Rough 0 0.00 0 0.0 0.00 0.0 0.00 0.0 0 0 B or Expand
Soil Type: Impermeable - Drained for Arable Other 62 4.84 0 0.0 0.00 24 000 2105 1 32901 - Report
Farm Area: 55.7 ha Total 3194 3574 21028 8135 0.00  703.0 000 3304 12,328 118,743 59558
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter Wheat 0 Permanent Pasture 0 Indoor Pigs Poultry
Winter Barley 0 Rotational Grassland 27 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 0 Rough Grazing 0 Gilts in Pig & Barren Sows 0 Layers ( Free range ) 0
Winter OSR 0 Gilts Not Yet in Pig 0 Pullet 0
Maize 28 Livestock Count Boars 0 Broilers 0
Potatoes 0 Dairy Other Pigs ( > 110kg ) 0 Turkeys 0
Sugar Beet 0 Cows and Heifers 0 Other Pigs ( 80 - 110kg ) 0 Breeding Birds 0
Peas 0 Heifers in Calf ( 2 years +) 0 Other Pigs ( 50 - 80kg ) 0 Other Poultry 0
Beans 0 Heifers in Calf (< 2 years ) 0 Other Pigs ( 20 - 50kg ) 0
Fodder Crops 0 Beef Other Pigs ( < 20kg ) 0 Manure Values kg N
Other Crops 0 Cows and Heifers 0 Outdoor Pigs Dairy FYM 4,920
Vegetables (Brassicas) 0 Heifers in Calf ( 2 years +) 0 Sows in Pig & Other Sows 0 Dairy Slurry 0
Vegetables (Other) 0 Heifers in Calf ( < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 0
Orchards 0 Other Cattle Gilts Not Yet in Pig 0 Beef Slurry 0
Soft Fruit 0 Bulls ( 2 years +) 0 Boars 0 Sheep FYM 0
Bare Fallow 0 Cattle ( 2 years +) 0 Other Pigs ( > 110kg ) 0 Pig FYM 0
Set Aside 0 Cattle (1 - 2 years) 0 Other Pigs ( 80 - 110kg ) 0 Pig Slurry 0
Woodland 1 Cattle ( < 1 year) & Calves 0 Other Pigs ( 50 - 80kg ) 0 Poultry Muck 0
Sheep Other Pigs ( 20 - 50kg ) 0
Sheep 0 Other Pigs ( < 20kg ) 0
Lambs ( < 1 year) 0

HM REFERENCE: 25709-RP-SU-006
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Appendix D: Map Refs 21, 22, 28, 29 & 30 Gosney
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report Baseline Phosphorous Loss for Strategic Land Parcels for Eastleigh Borough Council
’ C W a) M
Parcdg 21 7. e 20 O l I

Baseline Nitrogen Questionnaire

1. Namc of perzon filling out formVWO *!'{ ...... (.'.1 o{né ‘“ﬁ ..... S Ty r—

................................................................................................................................

was .
. 3 N
3 Datez",{*ﬂf""?$" ............................................................................
J i, i
4 Name/ Location of land parcel assessed - “ ¥ ? S i A M
oo oot ST
. / ) g r a0
2 J 7 1 {5 AECAE
5. Area of land parcel (if known).................!:‘.’.’..{ 051“'!‘ 11 \ e S s
6. Soil type of land parcel (if known)(;«\ml .........................................
7. Drainage of land parcel
Agricultural land drainage
Overland drainage to peripheral ditches I:I
32
Free draining (infiltration to ground) ]
8. Please describe any watercourse or drainage ditch adjaJnt to pargcl bound:ce;.,(pleas,qmd:catg_
along which boundary or location within plnt) ............................................ ~ .............

fAllS om (amwaked | tun of lang - Pand on olhor

44

Qe 0% Yord s Ye m»l(;

0. Types of fiald boundaries to land parcel

..............

Percentage hedge... SR

Percentage Wall uaiiisscnaimmn ittt %

Percentage TeNCe......uumssisissrmmmavessvassans

70
Percentage other boundary type (please L U T

10. Have any livestock used the land parcel within the last 10 years (Yes/No)? 0 i

If you answered “No” to this question, please move directly on to Question 17.

HM REFERENCE: 25709-RP-SU-006 DATE OF ISSUE: 12 NOVEMBER 2021
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Baseline Phosphorous Loss for Strategic Land Parcels for Eastleigh Borough Council

11.

12.

13.

14.

15,

16.

If you answered “Yes” o guestion 10 abuve, please describe Lthe livestock lype (e.y. dairy, beel,
sheep, pigs, poultry), the number and the years kept on the land parcel, together with any further
relevant details (e.g. No. of cows, bulls, heifers and calves; sheep or lambs; sows, boars, gilts or other
pigs; types of poultry ¢£c)..iiniiisiianinns 4

.................................................................................................................................................................................

.................................................................................................................................................................................

..................................................................................................................................................................................

If grazing livestock have been present o é/c land parccl would you describe their upkeep as
“intensive” or “extensive” grazing?....... =SNG NG i

If grazing livestock hmbeen present on the land parcel, have they had access to watercourses
whilst grazing?........L.0 | S s R R N DSBS e A e A A R Ao

If grazing livestock have been presf{j on the land parcel, have they been able to cross water
between the yard and fIeld?........ o s ess s s sss s cessenessnessessessaeasssnessssenssessssess

Pleasc state if any farmyard manure (FYM) produced within the land parwel has been managed as
slurry (as a percentage)................. - e %

Please state If any FYM has beeri\’ported from the land parcel (as a percentage of total produced
OIATC TIAFECH }rouommruesarranvavosmoonranms a0 Beo I ANl ns s o5 305550y iR P9 O AR s e R TS e SN b3

HM REFERENCE: 25709-RP-SU-006 DATE OF ISSUE: 12 NOVEMBER 2021
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17.

18.

HM REFERENCE: 25709-RP-SU-006

Has any FYM been imported onto the land parcel (in tonnes per year)

.............................................

Please list the type uf land use beluw that makes up the land parcel, together with respective annual
fertiliser and FYM additions. Please try and provide the average cropping, fertiliser and FYM
application regimes over the previous ten year period:

Cropping

Area (ha) | Annual fertiliser addition
{kg of Nitrogen per hectare)

Annual FYM addition

(tonnes FYM per hectare)

Permanent pasture

A 76

Rotational grassland

20 @ile
J5!

9 ra-.:‘vwl

Rough grazing

Winter wheat

Winter barley

Spring barley

Winter OSR

Maize

Potatoes

Sugar beet

Peas

Beans

Fodder crops

Other crops

Vegetables (brassica)

Vegetables {other)

Qrchards

Soft fruit

Bare fallow

N/A

N/A

4-8S |

N/A

\
Set aside {
!

Waodland

N/A

N/A

Many thanks tor completing this questionnaire, if any queries please contact

Paul Bond on 07795183989 (pbond@hilsonmoran.com) or Emma Flower on
01252 550529 (eflower@hilsonmoran.com)

DATE OF ISSUE: 12 NOVEMBER 2021
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Sites 21, 22, 28, 29 & 30: Farmscoper Inputs

Options
Clear Build
Farm Farm

Farm Built

Display Options
Dairy Indoor Pigs
< Beef Outdoor Pigs
Sheep Poultry

+ Show more detail for Livestock
Show more detail for Cropping

+ Imported Manure

Stocking Density

= Cropping

59kg N/ ha

[ General Options

Dirty Water Options.

Farm type for estimation of method imipementation

‘ Fields next to watercourses (%) ‘ 30 ‘ Minimal dirty water collected and sent to dirty water store Intensive Grazing
\ Area of organic soils (%) \ 100 \ Yard runoff and parlour washings sent to dirty water store Extensive Grazing
‘Yard runoff and parlour washings sent to slurry store Other
Field Boundaries %
Fedge ) Grazing Options
\Wall 0 Livestock have access to watercourses whilst grazing
Fence 20 Livestock cross water between fields and yard
Other 0
Poultry
Managed as| Managed Annual N Annual P Annual FIOs Excrne‘:lac‘n Time L iouseg TIMEON  Managed Lo ;:gd Slurry sSh:;'ayu Ph‘;:'é:(y MOk o oame FM P&ﬁt;" Stored Slurry  Fresh  Stored  Fresh  Stored  Fresh Dirty
Livestock Count Sty | asFYM  Excretion Excretion Excretion o®"  Grazing 5 Yards Manure w5 oot Stored R SM  Spread G5 Volume 1" Slurry N FYMN  FYMN  Poultry N Poultry N Water
(%) 6 (kg) (kg) (1079 cfu) 3 (%) 6 (%) % (%) % % Direct (m3) 3 (kg) (kg) (kg) (kg) (kg) (kg) (m3)
(m3) (%) (%) (%) %) (m3)
Bulls (2 years +) 1 0 100 53.0 51 55 54 31 15 % 84 16 69 El B - 55 82 B 349 11 %43 435 B B 06
Beef Cows and Heifers 20 0 100 92.0 135 16.4 54 31 15 46 84 16 69 a1 - - 16.4 14.1 - 60.6 713 506 754 - 06
Beef Heifers in Calf ( 2 years +) [ 100 67.0 122 14.6 54 31 15 46 84 16 69 31 - - 146 12.6 - 44.1 52.0 43.4 54.9 - 0.6
Beef Heifers in Calf ( < 2 years ) 0 100 67.0 122 14.6 54 31 15 46 84 16 69 31 - - 146 12.6 - 44.1 52.0 43.4 54.9 - - 0.6
Other Cattle ( 2 years +) 0 100 53.0 8.0 117 54 31 15 46 84 16 69 31 - - 117 10.0 - 36.7 43.2 36.0 45.6 - - 0.6
Other Cattle (1 -2 years ) 0 100 56.0 80 95 54 31 15 4 84 16 69 B - - 95 8.2 - 36.7 432 360 456 - - 06
Other Cattle (< 1 year) & Calves 20 0 100 27.0 50 18,980 6.2 43 a2 15 57 84 16 69 31 - - 61 53 - 19.0 289 186 252 - - 06
Poultry
Imported Manure Slurry (t) MO gl
Fertilisers Applied Manure Received
Cropping Area N P,Os PPPS |Cattle Slurry 2 S\ Pig Slurry  Pig FYM  Poultry Muck Dirty Water
(ha) (kg/ha) (kg/ha) | (% Typical) (%) () (%) (%) (6
Permanent Pasture 36.2 225 | 100
Rotational Grassland
Rough Grazing
\Winter Wheat
Winter Barley
Spring Barley
Winter OSR
Maize
Potatoes
Sugar Beet
Peas
Beans
Fodder Crops
Other Crops
Vegetables (Brassica)
Vegetables (Other)
Orchards
Soft Fruit
Bare Fallow 16
Set Aside

Woodland
Manure remaining for
export off farm

Manure Use Warnings

HM REFERENCE: 25709-RP-SU-006

DATE OF ISSUE: 12 NOVEMBER 2021




R

report

EBC STRATEGIC LAND PARCELS
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Sites 21, 22, 28, 29 & 30: Farmscoper results

® Report Units
Farmscoper Create o 3 = © o |2 g _| 3|8 & <|5
26/05/2021 23512358 5/6 5830522855 o|=8|8 5| ¢ ToaltLoss
s 2|1 2|12 2/ 2|/ 2| 2|2 | o030 |34
ADAS 2 =8 <8 T|E T8 TI3 g S|ES = s 238 -
= 2] < = = e 2|5 g 2|2 " Loss Per ha
o = (7] [} [on
File Information Arable 59 3.02 2,346 0.0 0 2.3 0.00 0.0 800 0 -
Create File: b o e e Grass 1,817 671 1414 6757 870 551.2 0.00 382.4 9,050 67,868 - Compact
Climate: 700 - 900 mm Rough 0 0.00 0 0.0 0 0.0 0.00 0.0 0 0 - or Expand
Soil Type: Impermeable - Drained for Arable Other 23 1.82 1 2538 881 45 0.00 849 1 3,291 - Report
Farm Area: 41 ha Total 1,899 1155 3,760 929.5 1,751 558.0 0.00 467.3 9,851 71,159 20,140
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter Wheat 0 Permanent Pasture 36 Indoor Pigs Poultry
Winter Barley 0 Rotational Grassland 0 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 0 Rough Grazing 0 Gilts in Pig & Barren Sows 0 Layers ( Free range ) 0
Winter OSR 0 Gilts Not Yet in Pig 0 Pullet 0
Maize 0 Livestock Count Boars 0 Broilers 0
Potatoes 0 Dairy Other Pigs (> 110kg ) 0 Turkeys 0
Sugar Beet 0 Cows and Heifers 0 Other Pigs ( 80 - 110kg ) 0 Breeding Birds 0
Peas 0 Heifers in Calf ( 2 years +) 0 Other Pigs ( 50 - 80kg ) 0 Other Poultry 0
Beans 0 Heifers in Calf (< 2 years) 0 Other Pigs ( 20 - 50kg ) 0
Fodder Crops 0 Beef Other Pigs ( < 20kg ) 0 Manure Values kg N
Other Crops 0 Cows and Heifers 20 Outdoor Pigs Dairy FYM 4,500
Vegetables (Brassicas) 0 Heifers in Calf ( 2 years +) 0 Sows in Pig & Other Sows 0 Dairy Slurry 0
Vegetables (Other) 0 Heifers in Calf ( < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 812
Orchards 0 Other Cattle Gilts Not Yet in Pig 0 Beef Slurry 0
Soft Fruit 0 Bulls ( 2 years +) 1 Boars 0 Sheep FYM 0
Bare Fallow 2 Cattle ( 2 years +) 0 Other Pigs ( > 110kg ) 0 Pig FYM 0
Set Aside 2 Cattle (1 -2 years) 0 Other Pigs ( 80 - 110kg ) 0 Pig Slurry 0
Woodland 2 Cattle ( < 1 year) & Calves 20 Other Pigs ( 50 - 80kg ) 0 Poultry Muck 0
Sheep Other Pigs ( 20 - 50kg ) 0
Sheep 0 Other Pigs (< 20kg ) 0
Lambs ( < 1 year) 0

HM REFERENCE: 25709-RP-SU-006
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Appendix E: Map Ref 4 Morris
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Baseline Nitrogen Questionnaire

1. Name of person filling out fonna’\ls-‘&dﬁ g O L
2. Contact details.......ooocoorooorooore QAT TE T BGE LT eeeeeeeeesseeeeeseeeesssssssosnns
3 Date oL l2a.[2e20 R
4, Name/ Location of land parcel 2

i ofr _ Qsuoesrore Ford, RAXTLE2GH
5. Area of land parcel (if known) clga S B R T AR R a0

6. Soil type of land parcel (if known)......... A TES. .. AEATARR

7 Drainage of land parcel

Agricultural land drainage

Overland drainage to peripheral ditches v’
Free draining (infiltration to ground) v’

8. Please describe any watercourse or drainage ditch adjacent to parcel boundaries (please indicate
along which boundary or 10cation Within PIOt).........iucumimmmmimmmimmemsisssiammmissssismssssmsmssssssnsse
Roses &Rmen) | Trcnen S oAV ATON. .

9. Types of field boundaries to land parcel
Percentage hedge o
PErCONtAEE Walliccuu.oocucusssensesssissnsissssssssisssassesice Q. %

Percentage fence... 49 %
Percentage other boundary type (please specify)......... L 2 R

10. Have any livestock used the land parcel within the last 10 years (Yes/No)? 1‘;—3

If you answered “No” to this question, please move directly on to Question 17.

HM REFERENCE: 25709-RP-SU-006 DATE OF ISSUE: 12 NOVEMBER 2021
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11,

12.

13.

L4

LS.

HM

If you answered “Yes” to question 10 above, please describe the livestock type (e.g. dairy, beef,
sheep, pigs, poultry), the number and the years kept on the land parcel, together with any further
relevant details (e.g. No. of cows, bulls, heifers and calves; sheep or lambs; sows, boars, gilts or
other

pigs; types of poultry etc) AP BRI D

Bt Catrte. . GRAZ NG . SiNCE  oul. PoRLEARs ©F

THE.. LD Dk .08 o YaS,

NE.. CENSRACT.... HD.. ARSI AATELY... K0 CRARANT. . T QIS

0.0 LSRG, .. BN D G ARG, GRARIAK,.. e KL

WOV | S0PARE MevaT mqmcqmlw,sm% ...... D,

CRACANTRATE. a.. THEY.. TENRED. THEN.. To. AAVC. THE. Rual oF

A TIAE . THERE MR CATTE... 00, T Mol FRETI. AMuc
A MR Wit Sig SHELTER DV THe bl DA DITED ST

If grazing livestock have been present on the land parcel, would you describe their upkeep as
“intensive” or “extensive” grazing? DNTEN 3o

If grazing livestock have been present on the land parcel, have they had access to watercourses
whilst grazing?.................

If grazing livestock have been present on the land parcel, have they been able to cross water
between the yard and field?

Please state if any farmyard manure (FYM) produced within the land parcel has lpen managed as
slurry (as a percentage) O...%

.

Please state if any FYM has been exported from the land parcel (as a percentage of total produced
on the parcel)...... 2%

2

HM REFERENCE: 25709-RP-SU-006 DATE OF ISSUE: 12 NOVEMBER 2021
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17. Has any FYM been imported onto the land parcel (in tonnes per year) t/yr
18. Please list the type of land use below that makes up the land parcel, together with respective annual

HM REFERENCE: 25709-RP-SU-006

fertiliser and FYM additions. Please try and provide the average cropping, fertiliser and FYM
application regimes over the previous ten year period:

Cropping

Area (ha)

Annual fertiliser addition Annual FYM addition
(kg of Nitrogen per hectare)

(tonnes FYM per Mcﬁn)

Permanent pasture

Tha.

RSO I<s

SN &

Rotational grassland

Rouéhg;azing

Winter wheat

Winter barley

Spring barley

{

Winter OSR

Maize

Potatoes

Sugar beet

Peas

Beans

Fodder cr'opsr

Other crops

Vegetables (brassica)

Vegetables (S&»}) =

Orchards

Soft fruit

Bare fallow

N/A

N/A

Set aside

N/A

N/A

Woodland

\\\\\\:\\\'\\\\\\\\\\\

N/A

N/A

Many thanks for completing this questionnaire, if any queries please contact
Paul Bond on 07795183989 (pbond@hilsonmoran.com) or Emma Flower on
01252 550529 (eflower@hilsonmoran.com)

DATE OF ISSUE: 12 NOVEMBER 2021
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Excerpt from Tiller Farm Consultancy report 8" March 2021

Map Ref. 4, Owner — Morris

The information provided previously (via HM) is based on 25 acres of land, with a total of 9 ha (22.2
ac) on the fertiliser use page, and accounts for grazed beef cattle and artificial fertiliser applications.

1. Grazing = NVZ Compliance

The number of beef cattle averaged 40 head across the 9ha, plus a further 2ha of grazing during the
summer manths (outside the total of sale land). A pro-rata 10% reduction in stocking rate has been
applied. The age ranges of the cattle were an even spread of 6 months to 24 months old as is typical

with beef rearing systems on farms.

The resulting NVZ whole farm limit report demonstrates NVZ compliance at 156kg N/ha which is

under the limit of 170kg N/ha.

Whole Farm Stocking Rate - Nitrogen Loading

| Farm:

|Murrls

|Ivestock Type Total M | TotalN
Average Mumber | produced | produce
an-farm {kg/head d
[per calender year) [ fyear) | (kgSvear)
Cattle R
Dairy Heifer, 3 mths - <13 mths 20 o
Dairy Heifer, 13 mths - first calf ol 61 0
Suckler helfer or steer, 3 mths - <13 mths e | 28 504
Suckler heifer or steer, 13 mths - <25 mths R e ol 00
Tartal N Excreted per year 1,404
Total Farmeares, (ha) (excluding non-use areas - racks, buildings, water elc) 9
Land INSIDE NVZ 9
Land OUTSIDE NVZ 0
Allowahie Nitrogen 170 kg/ha
Allowable Nitrogen 1530 kg M
Total Livestack Manure N Farm Limit (kg N/ha) 156

HM REFERENCE: 25709-RP-SU-006
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Site 4: Farmscoper Inputs

@ otors I~ Dsplsy Cptiors
o o I Dairy I Indeor Prs. r i i
Fam Fam ¥ Bl ™ OQutdoor Figs ¥ Cropping 154 kg M/ ha
T Sheep [ Pouhry
| ¥ Show moee delail for Livestock
Fanm R ¥ Show more detail for Cropping
= ity Water Optons Farm trpe for
% I & vinmal drty -
] (a] . maler stre o]
- G L stove. ) Oter
R
3 r ol
[ =
5 7 Livestodkross water batwetn fiskds and yard
Managed |Managed Ancuall  Aamuatp AL A g, Time imeon  Mansged Lo SDT“ sty ST PO ek Sty P PO Sowd  Fresh  Stowd  Fresh  Stored  Fresh  Diny
Livestock Count o Shury | asFYM  Exceotion  Excredion Girazing Housed Yands Manure Stored Spruad Volume Volume Slumy N Sy B FYMN FYMH  Poultry N Poultry N Water
i Excrotion  Volume %) Direct Direct  Stored Violurme
o) ™ kg) ) ) ™ ) Direct {m3) [ (k) (g} kgl (kg () {m3)
- 10+ ch]  (m3) ) ™) %) ) m3)
Bulls | 2 years + ) [] 100 530 3.1 2630 [ [ 3 15 [ [ 16 [] A - 35 82 - s A 33 435 - 08
Beef Cows and Heifers 0 100 20 1235 4230 164 5 n 15 46 ™ 1% ] n - 164 "1 - 0E 3 595 754 - 06
Blaef Hedors in Calf ( 2 yoars + | o 100 7.0 122 3,360 WE 54 kil 15 46 B 16 ] n 146 126 441 520 434 549 - 06
Biref Hedbers in Calf ( < 2 ywars ) o 104 67.0 122 2,630 WA £ 3 15 46 B4 16 L] 3 146 126 441 520 434 549 - 06
Cther Catthe | 2 yisars + ) L] 100 530 B0 3.360 nt &4 kil 1% 46 81 16 L] kil n7y 100 w7 432 360 456 - 06
Othver Cattbe { 1-2 years ) 18 o 100 56.0 50 2,530 95 4 n 15 45 B4 16 ] kLl 95 82 w7 432 360 455 - 06
€1 18 0 100 210 5.0 18,980 52 43 42 15 14 B4 18 59 N 51 53 1.0 239 186 252 = 06
Manure Recelved Manure Detalls Pesticide Detalls
PTG Diy  Manure  Manure bl eige  Growth
Cropping Fig Slurry FYW Litter e Totml N p |Fungicide Regulatar Spray
{tha) {Uha) PPPs) PPPs) PPPs) LT |
i whal  (igma)  (kgma) | (e PP pwpppy i

Permanent Pasture
Retaticnal Grassland
Wiritar Whaat

HM REFERENCE: 25709-RP-SU-006
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Site 4: Farmscoper Results

1) Cattle Only

@ Report Units
Farmscoper Create . § £ | s |2 8. = 5 |2 5|5
-~ Sy ey, M. e ey M e Sy :E w = = (&)
ADAs 1211172021 -ZE g E— g :E g E g % g % g % .E g g (E = E t_C:::D :53 & Total Loss
iy s =
E ©» o = ; i = ,3 u'i =12 " Loss Per ha
File Information Arable 00 000 000 0.0 0 000 000 0 000 0 |
Create File: FARMSCOPER4_Create_Morris_Richard Grass 86.1 453 000 577 769 36.50 0.00 205 000 173 | Compact
Climate: 700 - 900 mm Rough 0.0 000 0000 0.0 0 000 000 0 000 0 or Expand
Soil Type: Impermeable - Drained for Arable & Grass Other 307 215 000 1519 780 346 000 1132 000 2821 -| Report
Farm Area: 0 ha Total 116.8 6.68 0.00 2096 1549 3996 000 3189 000 2994 23328
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter Wheat 0 Permanent Pasture 0 Indoor Pigs Poultry
Winter Barley 0 Rotational Grassland 0 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 0 Rough Grazing 0 Gilts in Pig & Barren Sows 0 Layers ( Free range ) 0
Winter OSR 0 Gilts Mot Yet in Pig 0 Pullet 0
Maize 0 Livestock Count Boars 0 Broilers 0
Potatoes 0 Dairy Qther Pigs ( > 110kg ) ] Turkeys 0
Sugar Beet 0 Cows and Heifers 0 QOther Pigs ( 80 - 110kg ) ] Breeding Birds 0
Peas 0 Heifers in Calf ( 2 years + ) 0 Other Pigs ( 50 - 80kg ) 0 Other Poultry 0
Beans 0 Heifers in Calf { < 2 years ) 0 Other Pigs ( 20 - 50kg ) 0
Fodder Crops 0 Beef Qther Pigs ( < 20kg ) 0 Manure Values kg N
Other Crops 0 Cows and Heifers 0 Qutdoor Pigs Dairy FYM 0
Vegetables (Brassicas) 0 Heifers in Calf ( 2 years + ) 0 Sows in Pig & Other Sows 0 Dairy Slurry 0
Wegetables {Other) 0 Heifers in Calf { < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 512
Orchards 0 Other Cattle Gilts Mot Yet in Pig 0 Beef Slurry 0
Soft Fruit 0 Bulls { 2 years +) 0 Boars 0 Sheep FYM 0
Bare Fallow 0 Cattle ( 2 years + ) 0 Qther Pigs ( > 110kg ) ] Pig FYM 0
Set Aside 0 Cattle (1-2 years ) 18 Qther Pigs ( 80 - 110kg ) ] Pig Slurry 0
Woodland 0 Cattle { < 1 year) & Calves 18 Other Pigs ( 50 - 80kg ) 0 Poultry Muck 0
Sheep Other Pigs ( 20 - 50kg ) 0
Sheep 0 Qther Pigs ( = 20kg )} 0
Lambs { < 1 year) 0

HM REFERENCE: 25709-RP-SU-006

DATE OF ISSUE: 12 NOVEMBER 2021
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2) Cattle and Crops

@ Report Units
Farmscoper Create 5 £ e @ E ] =| 5 o (I
1211172021 2 52slis|livEslSaEFlec|E |28|E  Total Loss
ADAS E23Es2cefEgSgsRadELsE |
e = =
= W = = ; & =|= s =& Loss Per ha
File Information Arable 0.0 000 0 0.0 0 0.0 000 0 0 0
Create File: FARMSCOPER4_Create_Morris_Richard Grass 2065 17.38 1635 1346 769 1294  0.00 2056 1170 18.872 Compact
Climate: 700 - 900 mm Rough 0.0 000 0 0.0 0 0.0 000 0 0 or Expand
Soil Type: Impermeable - Drained for Arable & Grass Other 3.0 215 0 1519 T80 36 000 1132 0 281 -| Report
Farm Area: 9.7 ha Total 2375 1953 1635 2865 1549 1329 0.00 3189 1.170 21.694 23328
Arable Cropping ha Grassland ha Livestock Count Livestock Count
Winter YWheat 0 Permanent Pasture 9 Indoor Pigs Poultry
Winter Barley 0 Rotational Grassland 0 Sows in Pig & Other Sows 0 Layers 0
Spring Barley 0 Rough Grazing 0 Gilts in Pig & Barren Sows 0 Layers { Free range ) 0
Winter OSR 0 Gilts Not Yet in Pig 0 Pullet 0
Maize 0 Livestock Count Boars 0 Broilers 0
Potatoes 0 Dairy Other Pigs ( » 110kg ) 0 Turkeys 0
Sugar Best 0 Cows and Heifers 0 Other Pigs ( 80 - 110kg ) 0 Breeding Birds 0
Peas 0 Heifers in Calf ( 2 years +) 0 Other Pigs ( 50 - 80kg ) 0 Other Poultry 0
Beans 0 Heifers in Calf { < 2 years ) 0 Other Pigs ( 20 - 50kg ) 0
Fodder Crops 0 Beef Other Pigs [ <20kg ) 0 Manure Values kg N
Other Crops 0 Cows and Heifers 0 Outdoor Pigs Dairy FYM 0
Vegetables (Brassicas) 0 Heifers in Calf ( 2 years +) 0 Sows in Pig & Other Sows 0 Dairy Slurry 0
Vegetables (Other) 0 Heifers in Calf ( < 2 years) 0 Gilts in Pig & Barren Sows 0 Beef FYM 512
Orchards 0 Other Cattle Gilts Mot Yet in Pig 0 Beef Slurry 0
Soft Fruit 0 Bulls ( 2 years +) 0 Boars 0 Sheep FYM 0
Bare Fallow 0 Cattle { 2 years + ) 0 Other Pigs ( » 110kg ) 0 Pig FYM 0
Set Aside 0 Cattle { 1-2 years ) 18 Other Pigs ( 80 - 110kg ) 0 Pig Slurry 0
VWoodland 1 Cattle { <1 year) & Calves 18 Other Pigs ( 50 - 80kg ) 0 Poultry Muck 0
Sheep Other Pigs ( 20 - 50kg ) 0
Sheep 0 Other Pigs ( < 20kg ) 0
Lambs ( < 1 year) 0

HM REFERENCE: 25709-RP-SU-006

DATE OF ISSUE: 12 NOVEMBER 2021
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Client: Eastleigh Borough Council

Report: Solent Strategic Land Parcels — Phosphate Report

Date: 14 September 2021

Produced by: Chris Coxon BSc(Hons) Agric
FACTS No: FE/3327

Disclaimer:

Tiller Farm Consultancy Ltd shall not in any event be liable for direct or indirect loss or damage suffered in relation to the
information, calculation, and reports.
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This report was commissioned by Chris Payne of Eastleigh Borough Council (EBC) and utilises data
supplied by Hilson Moran (HM), Environmental Consultancy.

This report is written by Chris Coxon of Tiller Farm Consultancy Ltd, a FACTS (Fertiliser Advisers
Certification & Training Scheme) registered consultant, accredited number: FE/3327.

The purpose of this report is to appraise the phosphate applications made across the 5 EBC land
parcels in relation to artificial fertiliser, organic manure inputs and deposition from livestock. The
report utilises the Hilson Moran questionnaires, as contained in the ‘Baseline Nitrogen Loss for
Strategic Land Parcels’ Report of 9 June 2021.

Phosphate in Soils

The application, crop utilisation, accumulation, and potential loss of phosphate from soil is
challenging to fully quantify. The application and crop utilisation of phosphate are relatively straight
forward as these can be measured either at source (e.g., by analysing a manure) or at harvest (by
analysing a crop). The soil accumulation and/or loss of phosphate is more difficult, as variables in
soil chemistry exist across different sites, resulting in total phosphate levels in the soil that are
difficult and impractical to measure.

Phosphate is ‘held’ in soils by strong bonds, mainly with clay soil particles, meaning that clay
dominant soils can potentially hold more phosphate. Furthermore, pH affects the availability of the
phosphate, as acidic soils high in iron and aluminium compounds will form strong bonds with
phosphate, and alkali soils will allow interactions with calcium. Both situations reduce phosphate
availability, hence the recommendation to maintain agricultural soils at pH 6 — 6.5.

The loss of phosphate is mainly seen during actual soil erosion as the phosphate continues to
maintain strong bonds (with clay), and so is washed away with the soil, while some phosphorus can
also mobilise and be lost deep in the soil profile. Itis understood that there is only a couple of
percent of total soil phosphate available (for crops) in soil solution at any time, with some phosphate
held in a readily available pool. Both these forms can be measured by standard soil analysis.

The challenging issue comes from the ‘slowly available nutrient pool’ which can be formed from any
fertiliser application to then come back into the readily available pool in future years. This is best
understood by the analogy of an iceberg — with the small section above the water being available to
the plant with more rising to the surface if a section of the iceberg erodes near the top.

Crop nutrition relies on the best available techniques of management to know what a crop will
require, and offtake at harvest by assessing the ‘available pools’ of phosphate through soil analysis
and then feeding the crop (and the soil) to maintain the soil index, ideally at Olsen’s level of ‘2. Itis
understood that as long as soil erosion is minimised through good crop and soil husbandry, overall
loses of phosphate will therefore be relatively low.

Phosphate in Artificial Fertilisers and Manures
The application of phosphate on the majority of farms is from 3 main sources:

1. Fertilisers containing phosphate either as a blend, as in “20:10:10’ which contains 20%
nitrogen, 10% phosphate and 10% potash, through to straight fertilisers as in Triple

Tiller Farm Consultancy Ltd, Company Number: 11136079. Registered in England & Wales.
Registered Office: Accounting Innovations, 97 Leigh Road, Eastleigh, SO50 9DR.
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Superphosphate (TSP - containing 46% P,0s) which is manufactured by treating rock
phosphate the phosphoric acid. This latter fertiliser is used as a ‘straight’ fertiliser on many
arable farms to annually supply specific amounts of phosphate where all the phosphate is in
the fertiliser is potentially available to the plant.

2. Organic Manures contain variable amounts of phosphate as shown in the tables below.
Unlike TSP, the availability of phosphate in manures varies as only a certain percentage is in
a readily available form, typically 50-60%. The remaining portion is held for example in
fibrous compounds (e.g., straw in FYM) which have to be broken down and then can be
available to the crop over time, or even future crops in following years.

3. Compounds from industry — for example Fibrophos, which contains 12% phosphate and 12%
potash — which is derived from the incineration of deep litter from the poultry industry to
generate power.

The tables below show the relative concentrations of phosphate and their relative availability to a
growing crop.

| Phosphate Potash? . Sulphur® . | Magnesium
kgP,0/t kg P.O,Jt Bt kg x,o,!t kg MaO/t
Cattle FYM 25 32 80 18 00 1.8
Pig FYM 25 5.0 &0 36 8.0 00 T2 34 1.8
Snheep FYM 25 32 60 19 an 90 T2 40 28
Duck FYM 25 55 60 338 7.5 90 (iE:] 26 24
Horse FYM 25 5.0 60 3.0 6.0 90 54 16 15
Goat FYM 40 45 80 a7 120 Do 10.8 28 1.9

a Values of potasn may be lower ior FYM stored for long penods in the open

Source — Nutrient Management Guide (RB209), Section 2, Organic Materials, p17

Phosphate Potash Sulphur ' Magnesium

BY r;nal:ter phosphate | Availability pﬁfs::ﬁ% | Availability : g Tt;gmlsajf}){:glr ma;(:gum

% kg P:0</m % : kg MgO/ne

or ft

Cattle 2 06 50 Da 17 50 15 03 02
[ 12 50 D& 25 80 23 07 08
10 18 50 D8 34 920 30 1.0 09
Dirty water 05 01 50 0.05 10 100 10 01 0.1
Strainer box 15 03 50 0.15 1.5 20 14 ND ND
Weeping wall 3 05 50 0.25 2.3 00 21 ND ND
Mechanical separator a 12 50 DE 28 oo 25 ND ND

:’;;’zm:}“" ey 20 20 50 10 a3 20 a0 ND ND
o For crop-available sulphur supply refer to Tabls 2.1 or page 12

b. Typical dry matier and nilrogen conlents of cattle slurmy are shown in bold
ND =HNo data

To corvert kg/m™ fo units"1,000 gallons, multply by 8

Source — Nutrient Management Guide (RB209), Section 2, Organic Materials, p21

Tiller Farm Consultancy Ltd, Company Number: 11136079. Registered in England & Wales.
Registered Office: Accounting Innovations, 97 Leigh Road, Eastleigh, SO50 9DR.
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Crop Applications of Phosphate to EBC Farms

The information used for all these reports was taken from the questionnaires as contained in the
Hilson Moran 9 June 2021 report.

Where applicable, any livestock grazing will contribute to the phosphate applied to the land and it is
important that this data is entered into any Farmscoper models to assess the overall phosphate
balance.

Map Ref. 31 - Botley — Owner, Gosney

1. Cropping - Questionnaire

The crop rotation provided is shown Table 1 which highlights how the average cropping areas in the
guestionnaire were calculated. These have been detailed in a previous Tiller report.

For clarification, the 4.94ha of ‘other’ is cited as a combination of bare/fallow land, set-aside, or
woodland.

2. Crop Nutrient Applications - Questionnaire
The Gosney land received 3 fertiliser products:

e Ammonium Nitrate, containing 34.5% nitrogen
e ‘Single Top’ containing 27% nitrogen and 12% sulphur (as SO3)
e A compound fertiliser ‘20:10:10’ containing 20% nitrogen, 10% phosphate and 10% potash.

The land also received an average of 500 tonnes of cattle FYM applied annually, spread across the
22.19ha of cropped land.

3. Crop Application - Calculations

The full fertiliser regime with specific reference to phosphate applications is detailed in the table 2
overleaf.

The application of FYM (to stubbles where arable) followed by a combination of relevant fertiliser
products provides a calculation for the total phosphate applied to each crop.

Tiller Farm Consultancy Ltd, Company Number: 11136079. Registered in England & Wales.
Registered Office: Accounting Innovations, 97 Leigh Road, Eastleigh, SO50 9DR.
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The table below shows that there is a range of differences between the applied and required
phosphate for each crop. This ranges from -22kg/ha (two thirds the requirement) for both Wheat
and Winter Barley, through to an over application of 53kg/ha for the maize in the rotation.

While there are no non-compliances from a regulatory perspective, this regime does not appear to
consider crop requirement for each specific crop in the rotation.

4. FYM Applications and Crop Availability of Phosphate

The 22.5t/ha (22,500kg/ha) of cattle FYM has a standard nutrient content of 3.2kg P,0s/tonne. This
equates to 72kg P,0s/ha.

The RB209 table on p2 of this report show that 60% of the phosphate is available to the next
growing crop, which is calculated at 43kg P,0s/ha.

Tiller Farm Consultancy Ltd, Company Number: 11136079. Registered in England & Wales.
Registered Office: Accounting Innovations, 97 Leigh Road, Eastleigh, SO50 9DR.
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Map Ref. 21, 22, 28, 29, 30, Owner — Goshey

The information provided accounts for grazed beef cattle, organic manures, and artificial fertiliser
applications.

1. Grazing — NVZ Compliance

The number of beef cattle on the holding averaged 20 beef cows (sucklers), 20 calves and 1 bull. The
farm also imported 750 tonnes of FYM annually for spreading on the grassland.

2. Fertiliser Application
The data from the questionnaire was used to check the nutrient applications of phosphate.

Table 3 below shows that the total application of phosphate was 20kg/ha more than that required
from a standard grazing system. The phosphate requirements for grazing are relatively low as there
is effective cycling of phosphate by cattle where they excrete excess phosphorus which is then
utilised by grass regrowth during the season.

3. FYM Applications and Crop Availability of Phosphate

Table 3 shows the assumption that 750 tonnes of FYM were spread across 36.2ha. This is an average
application rate of 20.7t/ha (20,700kg/ha) of FYM containing the standard nutrient content of 3.2kg
P,Os/tonne. This equates to 66kg P,Os/ha of which 60% is available equating to 40kg P,Os/ha.

Tiller Farm Consultancy Ltd, Company Number: 11136079. Registered in England & Wales.
Registered Office: Accounting Innovations, 97 Leigh Road, Eastleigh, SO50 9DR.
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Map Ref. 35a, 35b (Stoke Park Farm), Owner - Dunford

The information provided in the HM questionnaire was based on average applications across the
holding.

1. Land Use and NVZ Compliance

The average number of livestock on this holding was 259 dairy cows, 5 dairy heifers and an average
of 10 calves. The export of FYM from the holding is a requirement for NVZ compliance. All the slurry
produced is spread at Stoke Park Farm with 50% of the FYM spread on Manor Farm and the
remaining 50% exported to another holding.

2. Fertiliser Applications

The main land use at Stoke Park Farm is for grass silage and grazing. The areas and respective
phosphate applications are shown in the table below. The fertilisers used by the Dunford Family
were Urea containing 46% nitrogen only.

3. Slurry Applications and Crop Availability of Phosphate

Table 4 shows the breakdown of where 2,100 m3 of slurry were spread annually across 87ha. This is
an average application rate of 24m3/ha (24,000kg/ha) of slurry containing the standard nutrient
content of 1.2kg P,Os/m3. This equates to an average of 29kg P,0Os/ha of which 50% is available
equating to 14kg P,0s/ha.

The application of phosphate via the slurry across the holding was less than requirement across the
reference years.

Tiller Farm Consultancy Ltd, Company Number: 11136079. Registered in England & Wales.
Registered Office: Accounting Innovations, 97 Leigh Road, Eastleigh, SO50 9DR.
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Map Ref 6 (Manor Farm), Owner — Dunford

The information provided in the HM questionnaire was based on average applications across the
holding.

1. Land Use

The Manor land was utilised as a circa 50:50 split of grass for silage and forage maize, all utilised to
feed the dairy herd at Stoke Park Farm. There was no livestock grazing on the Manor during the
reference years.

2. Fertiliser Applications

The table below highlights that no phosphate was applied to the grass over the reference years and
that crop requirement was nearly matched for the maize, as supplied by the FYM.

3. Slurry Applications and Crop Availability of Phosphate

Table 5 highlights that 29.7t/ha of FYM was spread annually across 27.5ha. At the standard nutrient
content of 3.2kg P,0s/t, this equates to an average of 95kg P,0Os/ha of which 60% is available
equating to 57kg P,0s/ha.

Tiller Farm Consultancy Ltd, Company Number: 11136079. Registered in England & Wales.
Registered Office: Accounting Innovations, 97 Leigh Road, Eastleigh, SO50 9DR.
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Map Ref. 4, Owner — Morris

The information provided is based on 25 acres of land, with a total of 9 ha (22.2 ac) on the fertiliser
use page, and accounts for grazed beef cattle and artificial fertiliser applications.

1. Land Use - Grazing

The number of beef cattle averaged 40 head across the Sha, plus a further 2ha of grazing during the
summer months (outside the total of sale land). A pro-rata 10% reduction in stocking rate was
applied as shown in the previous Tiller report.

2. Fertiliser Application
The application of 250kg N/ha to the 9ha of grazing land is shown by the questionnaire.

The actual fertilisers used were not known at the time of writing. There are 2 likely scenarios for
product choice.

a. Astraight nitrogen fertiliser containing no phosphate
b. A compound fertiliser containing the 25:5:5 (25% nitrogen, 5% phosphate, 5% potash).

As there has been no FYM applied, it could be assumed that the 25:5:5 product use was likely to
provide the phosphate and potash required for an intensive grass system.

On this assumption, the application of 250kg N/ha/yr would mean that a calculated ratio of 50kg of
P,0s/ha would be applied each year.

The table shows that this is effectively an over-application each year of phosphate by 30kg/ha/yr.

Summary

The data provided demonstrates the actual (or typical in the case of Morris) applications of
phosphate from applications of organic and artificial fertilisers across the EBC Farms. The data
shows a range of management techniques and the comparison with the Nutrient Management
Manuals (RB209) highlights where applications have differed to crop requirements for each farm.

Tiller Farm Consultancy would be happy to assist with further data clarification if required.

Tiller Farm Consultancy Ltd, Company Number: 11136079. Registered in England & Wales.
Registered Office: Accounting Innovations, 97 Leigh Road, Eastleigh, SO50 9DR.
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Appendix C: EBC Nutrient Register Summary for P Credits as per 11/11/14 and map of
Strategic Land Parcels

Total P Available P Reserved P Invoiced Not | Invoiced &
Credits Credits Credits Paid P Credits | Paid P Credits
West End 9.800 0.538 5.692 0.110 3.460
Bishopstoke 50.780 30.120 11.400 0.000 9.260
Fair Oak 86.600 86.280 0.000 0.000 0.320
TOTAL 147.18 116.938 17.092 0.110 13.040

Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP

S +44 (0)1223 803840

hilsonmoran.com

Hilson Moran, Registered No: 1233447 England - Registered Office: Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP
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Appendix D: Chickenhall Land Registry & Outfall Easement Plans

Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP « S +44(0)1223 803840 - hilsonmoran.com
Hilson Moran, Registered No: 1233447 England - Registered Office: Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP
8



/ : %
il fa; s “"@/’/,

S - \\t\\\ i 4 ot i
- MB25 ‘
‘f , y TITLE NUMBER
|+ | H.M. LAND REGISTRY HP127744
/ _
/ : | |
?&%NA“:&ER:S&' - SUL6/LTIT SUL6£LT18 , 1/2500 Scale
COUNTY BA.«“TS"IIPU DISTRICT EASTLEICH © Crown copyright
=

7., HP504809

ROMAN BUILDING

(sire ot

This is a print of the view of the title plan obtained from HM Land Registry showing the state of the title plan on 23 September 2020 at 15:27:01. This title plan
shows the general position, not the exact line, of the boundaries. It may be subject to distortions in scale. Measurements scaled from this plan may not match

measurements between the same points on the ground.

This title is dealt with by HM Land Registry, Weymouth Office.

© Crown Copyright. Produced by HM Land Registry. Reproduction in whole or in part is prohibited without the prior written permission of Ordnance Survey.

Licence Number 100026316.




27

b—_—

e i

& ‘ 7 «\ >

b Ve ///‘ D D R
5578 NN\ oS
-,9%\'« ) \\ W

Viaduct

P
S
SR N

ok
G LA N

N
\(,.nnnh

A A

This is a print of the view of the title plan obtained from HM Land Registry showing the state of the title plan on 23 September 2020 at 15:27:01. This title plan
shows the general position, not the exact line, of the boundaries. It may be subject to distortions in scale. Measurements scaled from this plan may not match
measurements between the same points on the ground.

This title is dealt with by HM Land Registry, Weymouth Office.

© Crown Copyright. Produced by HM Land Registry. Reproduction in whole or in part is prohibited without the prior written permission of Ordnance Survey.
Licence Number 100026316.



% P
E. ¢ R
H.M. LAND REGISTRY
TITLE No. H P24

NOTICE REGIST,,

DATED \E;n4 /WQOJ‘OL\ 1980
E 3

MACSTONE COMPANY
(DEVELOPMENT) LIMITED

to

SOUTHERN WATER AUTHORITY

L

Duplicate/

DEED OF GRANT

of

easement for an outfag
pipe at Stanford Meado

Eastleigh in the County of
Hants

H 133

DH/SD76/SB

®
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PTHIS DEED OF wxwuwaws -« —de the ILM'A‘eele\.
day of (N(\CKTCLN_ One thousand nine hundred and eighty
BETWEE N MACSTONE COMPANY (DEVELOPMENT) LIMITED whose

registered office is situate at Somac House Brickfield Lane

Chandlers Ford in the County of Hants (hereinafter called "the
Owner" which expression where the context so admits shall
include its successors in title and assigns) of the one part
and SOUTHERN WATER AUTHORITY of Guildbourne House Worthing in
the County of West Sussex (hereinafter called "the Authority")
of the other part

WHEREAS:

(1) The Owner 1is registered as proprietor of certain land

situate at and known as Stanford Meadows Bishopstoke in the
County of Hants TOGETHER with the sole and exclusive fishing
rights in the River Itchen incidental to such land which said
fishing rights are from the right bank of the said river and
extend for about one thousand yards with Title Absolute (Title
No. HP127744) under the Land Registration Acts 1925 to 1971

(2) An 18 inch sewer has been 1laid in the approximate
position shown by a brown line on the plan number SP/A/78 and a
36 inch sewer has been laid in the approximate position shown
by a green line on the said plan under the provisions of
Section 15 of the Public Health Act 1936

(3) See Margin |

(4) The Authority is now desirous of laying and maintaining
an outfall pipe in and through the said land and has requested

the Owner to grant it the easements hereinafter mentioned which
the Owner has agreed to do on the terms and conditions
hereinafter contained

uetd 2y3 uo ,§g pue ,y, payIew sjurted ayj ussmilaq
v £Q UMOUS J8mds 8Yj} JO UOT309S 33 UC SOTOYUEBRW

TeoS pue pesTed pue JJO Pe3doTq 8ouls earvy LyTIoyjny ayuL (¢)

NOwW THTIS DEED WITNESSETH as follows:-

1. In pursuance of the said agreement and in considerati
of the sum of One pound now paid by the Authority to the Owr
(the receipt whereof the Owner hereby acknowledges) the Owr

7

oug

as Beneficial Owner hereby grants and confirms unto %
Authority:-



(a) full right and liberty for the Authority its

servants and agents at all times and with or without
vehicles plant machinery and apparatus to enter upon the
land shown coloured blue on the plan (hereinafter
called "the blue land") as required for the purpose of
laying tapping enlarging altering renewing maintaining
inspecting cleansing and repairing an outfall pipe with
all necessary valves surface boxes marker posts pillars
fittings and apparatus and a cable or cable duct along
the line of the outfall pipe (which outfall pipe and
ancillary works are hereinafter collectively called "the
works")

(b) full and free right at all times to the
uninterrupted passage and running of sewage water and

soil through the said outfall pipe

TO HOLD the said rights and liberties unto the Authority in fee
simple

2s The Owner hereby covenants with the Authority for the

benefit and protection of the works and the Authority's
undertaking and so as to bind the owner or owners for the time
being of the blue land and all persons deriving title from it
or them not to do or suffer or permit to be done upon the blue
land or upon any part of the Owners adjoining or neighbouring
land any act or thing which might cause or is likely to cause
damage or injury to the works or prevent hinder or obstruct
access by the Authority to the works or affect the flow of
sewage water or soil carried thereby in accordance with the
terms of this grant and the Owner will take all reasonable
precautions to prevent such damage or injury and in particular
but without prejudice to the generality of the foregoing the

Owner will not:-—

(a) place or instal or suffer or permit to be placed

or installed in over or upon any part of the blue land
any sewers Ppipes drains wires ducts cables or anything
of a like nature without the previous written consent of

the Authority
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(b) plant or suffer or permit to be planted upon the

blue land any tree or shrub or erect or suffer or permit
to be erected thereon any building wall or structure or
permanent apparatus of any type whatsoever

(c) place or use or suffer or permit to be placed or

used upon the blue land any machinery or vehicles or
goods or materials of a heavy nature likely to affect or
cause interference or disturbance to the works

(d) reduce or increase the depth of soil above the

works nor lessen or in any way interfere with the
support afforded to the works by the surrounding soil
including minerals without the written consent of the
Authority

PROVIDED ALWAYS that nothing contained in thé Clause shall
prevent the owner or occupier of the land from carrying out
normal agricultural operations or acts of good husbandry on the

blue land not causing interference or damage or injury to the
works or material reduction of the depth of soil as aforesaid

3 The Authority hereby covenants with the Owner as

follows:-

(a) on completing the installation of the works or any
subsequent maintenance or repair thereof to make good at
its own expense all damage or injury which may be done
or occasioned to the blue land and the Owners adjoining
land through or by reason or in consequence of the
exercise by the Authority its servants or agents of all
or any of the easements rights and liberties hereby
granted

(b) to make good at it's own expense and to the
satisfaction of the Owner all damage to gates fences
hedges or any building or buildings now erected or
within 80 years of the date hereof erected on the
Owner's adjoining land and to carry out any necessary

restoration and making good of the surface of the land




entered wupon and the returfing thereof <caused or

becoming necessary by reason of the exercise of the

rights hereby granted

(c) to make good at 1it's own expense and to the
satisfaction of the Owner all damage caused to the
Owner's adjoining land by the escape of sewage water and
soil from the said 18 inch and 36 inch sewers and the
outfall pipe and to remove forthwith any solid matter
deposited on the Owner's adjoining land and thoroughly
cleanse and restore such land to it's former condition

prior to such deposit

(d) to comply with the provisions of the Rivers
(Prevention of Pollution) Acts 1951 to 1961 and any
statute modifying or replacing the same and the
regulations thereunder respectively and the byelaws of
the Hampshire River Authority

(e) not to permit any solid matter to be deposited or
escape or any liquid matter to flow or percolate iﬁﬁthe
River 1Itchen or into any ditch or channel used in
connection or communicating therewith until the same
shall have been sufficiently filtered or otherwise
treated as to be innocuous to life and incapable or
causing any destruction of or injury to fish or the
breeding of fish or the young of fish fry or ova of fish
or any damage to the bed or banks of the said river or
any pollution to the water thereof

(f) to indemnify and keep indemnified the Owner against
all actions proceedings costs charges claims and demands
(other than actions proceedings costs charges claims and
demands occasioned by or arising out of the negligence
or wrongful act or default of the Owner its servants or
agents or others authorised by the Owner) arising by
reason of the laying tapping enlargement alteration
renewal maintenance inspection cleansing and repéir of
the works or failure to repair the same on the pact of

the Authority Provided Always that (i) the Owner shall



as soon as practicable give notice in writing to the
Authority of any actions proceedings claims and demands
brought made or threatened against the Owner and shall
not admit liability settle adjust or compromise any such
actions proceedings claims or demands without the prior
consent in writing of the Authority and (ii) the
Authority may at its own cost and expense defend settle
adjust compromise or otherwise deal with any such
actions proceedings claims or demands on such terms as
the Authority shall deem fit the Owner giving to the
Authority at the 1like <cost and expense all such

assistance as the Authority may reasonably require

4. It 1is hereby agreed and declared that this Deed

supersedes and replaces Deeds of Grant dated the Eighteenth day
of January One thousand nine hundred and thirty-two ‘and made
between the Right Honourable Stuart Baron Swaythling of the
first part The Honourable Lionel Samuel Montagu the said Right
Honourable Stuart Baron Swaythling and Walter Louis D'Arcy Hart
of the second part and The Urban District Council of Eastleigh
and Bishopstoke of the third part the Nineteenth day of May One
thousand nine hundred and sixty and made between Christdpher
Bryan Stracey Clitherow of the one part and The Mayor Aldermen
and Burgesses of the Borough of Eastleigh of the second part
and Seventh day of July One thousand nine hundred and sixty-
nine made between Richard Garnett Thomas James Duke and Jack
Kingsmill Plumpton of the one part and The Mayor Aldermen and
Burgesses of the Borough of Eastleigh of the other part

B In this Deed where the context so admits words importing
the singular number only shall include the plural number and
vice versa and words importing the masculine gender shall
include the feminine gender and vice versa and words importing
persons and all references to persons shall include companies
corporations and firms and vice versa and where at any time
there are two or more persons included in the expression "the
Owner" the covenants entered into or implied hereunder by the
Owner shall be deemed to be made by and binding on such persons

jointly and severally




T's It is hereby certified that the transaction hereby

effected does not form part of a larger transaction or of a
series of transactions in respect of which the amount or value
or the aggregate amount or value of the consideration exceeds

Fifteen thousand pounds

I N WITNESS whereof the Owner and the Authority have

caused their respective Common Seals to be hereunto affixed the

day and year first before written

THE COMMON SEAL of MACSTONE COMPANY )
(DEVELOPMENT) LIMITED was hereunto )
affixed in the presence of :- )

Director

THE COMMON SEAL of SOUTHERN WATER )

AUTHORITY was hereunto affixed in )
)

Authorised 0fficer




HM

Appendix E: EBC owned Strategic Land Parcels shown within the context of the River ltchen
SAC catchment

Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP - S +44 (0)1223 803840 * hilsonmoran.com
Hilson Moran, Registered No: 1233447 England - Registered Office: Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP
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Appendix F: EBC owned Strategic Land Parcels shown within the context of the catchment
directly upstream from the Chickenhall WwTW

Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP - S +44 (0)1223 803840 * hilsonmoran.com
Hilson Moran, Registered No: 1233447 England - Registered Office: Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP
10
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Appendix G: Partition of Strat Land Parcel 6 by Chickenhall outfall catchment boundary

Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP - S +44 (0)1223 803840 * hilsonmoran.com
Hilson Moran, Registered No: 1233447 England - Registered Office: Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP
11



i i
[ : 1,
J i
i R i T, ]
'; " 13 [ . el .
fi 1 i
|II ¥ .l E [ ]
. -lll 3 . i
x - = = P
, - - i
1 — .
mmmn g o il - I-
= - Il
F L8
| Yk
bt




HM

Appendix H: Strategic Land Parcels with Points of Impact downstream from Chickenhall
WwTW ouffall

Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP - S +44 (0)1223 803840 * hilsonmoran.com
Hilson Moran, Registered No: 1233447 England - Registered Office: Hay’s Galleria, Shackleton House, 4 Battle Bridge Ln, London SE1 2HP
12
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Eastleigh Borough Council (One Horton Heath Team)
report Nutrient Neutrality Study One Horton Heath: Upper Acre

Appendix 8 Updated Lower Acre Nutrient Neutrality
Calculation

HM REFERENCE: EBC REF.: HIM-10-XX-RP-N-0000 DATE OF ISSUE: 24
HM REF.: 35961-HML-XX-XX-RP-U-870001 NOVEMBER 2025



Revised Lower Acre Parcel Nutrient Neutrality
Calculation

Infroduction

The following note provides a revised nutrient neutrality calculation for the Lower Acre (First
Residential Parcel), updating the calculation presented in the Hilson Moran report: “Nutrient
Neutrality Study: One Horton Heath, First Residential Parcel” (15 November 2022, Issue 05, HM
Ref. 25709-RP-1E-001).

At the time of preparing the report, the Sustainable Drainage Systems (SuDS) element was not yet
available on the NE calculator. As such, N & P removal rates of 61 % and 50 % were derived from
the literature, and there was an aim to maintain and demonstrate these removal rates through a
programme of SuDS optimisation, maintenance and monitoring.

Consequently, the updated NE calculator has been applied to the Lower Acre scheme, assuming
that the SuDS provision will be compliant with CIRIA guidance (namely, as per Section 2.1.4 above.
This has resulted in a revised pre-2030 N-loading of 123.12 kg N/yr (deficit) and P-neutrality, with
an overall benefit 0.37 kg P/yr (benefit). (namely CIRIA C815F: “Using SuDS to reduce nitrogen in
surface water runoff’, 2023; and CIRIA C808: “Using SuDS to reduce phosphorous in surface water
runoff”, 2022) and the N & P removal rates therein.

In addition, the 1°* November 2022 FRP Nutrient Neutrality Assessment assumed a per capita daily
water usage of 120 I/person/ day (i.e. 110 |/person/day, + 10 |/person/day buffer). Since then,
EBC has signed up to a water usage pilot scheme with Southern Water to help meet the local
sustainable supply balance. As such, the partnership has recommended a voluntary target of

95 litres per person per day be set for each new housing development. Under the Water Industry
Act 1991 a one-off charge is payable where properties are connected for the first time into the
water supply or the public sewage system. For the term of the pilot scheme if developers meet the
95 litres per person per day target for new homes then Southern Water will give an infrastructure
charge discount of 40% on the standard network connection charges, thereby giving a clear price
signal for the developers to drive demand reduction. This 95 litres per person per day benchmark
has, therefore, been adopted by EBC for the OHH scheme.

This has consequently been used in the revised Lower Acre calculation below (with a NE-
recommended 10 |/person/day buffer).

Furthermore, Chickenhall Eastleigh Wastewater Treatment Works (WwTW) will benefit from the
proposed upgrades scheduled to take place through the Levelling Up and Regeneration Bill (LURB)
in 2030. Consequently, a permitted TN limit of 10 mg/I will be adopted for the WwTW post-1%
January 2030. This will reduce to 8 mg TN/I with allowance for the amount of nitrogen already
within potable drinking water, and to 7.2 mg TN/I with the 10 % operational reduction.

As a result of the LURB upgrade, the permitted limit of TP will also fall from 6 to 0.25 mg/I, post 1°*
January 2030. This will reduce to 0.225 mg TP/l with the 10 % operational reduction.
Consequently, calculations have been provided for pre-2030 and post-2030 scenarios.



Stage 1: Development Wastewater Loading

The annual pre-2030 N and P loading resulting from wastewater generation from the residential
properties in the Lower Acre are 788.69 kg TN/yr and 18.93 kg TP/yr, as identified in Table 1.

The annual post-2030 N and P loading resulting from wastewater generation from the residential
properties in the Lower Acre are 252.38 kg TN/yr and 7.89 kg TP/yr, as identified in Table 2.

Table 1 Pre-2030 Nutrient Loading from Operational Wastewater Generation

Homes (No.) 381 381
Average Occupancy Rate (persons/dwelling) 2.4 2.4
Residents (No.) 914 914
Water usage (I/person/day) 105 105
Wastewater Volume Generated (I/person/yr) 38,351 38,351
Wastewater Volume Generated (I/yr) 35,053,043 35,053,043
Chickenhall Eastleigh WwTW Permit (mg /I) 27.0 0.60
\?vi:::f:gfnzs;ni;\/gv}r;\ allowance for potable 250 0.60
Operation at 90 % of the permit limit (mg/l) 22.5 0.54

mg/yr 788,693,456 18,928,643
Nutrient Discharge

Kg/year 788.69 18.93

Table 2 Post-2030 Nutrient Loading from Operational Wastewater Generation

Homes (No.) 381 381
Average Occupancy Rate (persons/dwelling) 2.4 2.4
Residents (No.) 914 914
Water usage (I/person/day) 105 105
Wastewater Volume Generated (I/person/yr) 38,351 38,351
Wastewater Volume Generated (l/yr) 35,053,043 35,053,043
Chickenhall Eastleigh WwTW Permit (mg /I) 10.0 0.25
Discharge permit with allowance for potable 8.0 0.25
water removal (mg/l)
Operation at 90 % of the permit limit (mg/1) 7.2 0.225

mg/yr 252,381,906 7,886,935
Nutrient Discharge

Kg/year 252.38 7.89




Stage 2 Baseline Nutrient Losses

The annual N and P loading from baseline land uses within the Lower Acre are 378.06 kg TN/yr
and 9.46 kg TP/yr, as identified in Table 3. There are no residential properties within the Lower
Acre area for inclusion within the baseline nutrient losses.

Table 3

Baseline Nutrient Loading Pre-Development

Stage 3: Post-Development Land Use Losses

The annual N and P loading from post-development land uses within the Lower Acre are
149.33 kg TN/yr and 15.12 kg TP/yr, as identified in Table 4.

Table 4

Post-Development Land-Use Nutrient Loading

(kg)

Output/ha

(kg)

Total Output

(kg)

Output/ha

Output/ha | Total Output/ha | Total Output

(ke) Output (kg) | (kg) (ke)
0.3 0.44 | Urban 15.38 6.84 1.65 0.73
0.4 0.35 | Urban 15.38 5.44 1.65 0.58
0.7 0.01 | Urban 15.38 0.21 1.65 0.02
33 0.89 | Rotational Grassland 33.85 28.83 0.73 0.65
34 0.89 | Permanent Pasture 33.85 28.91 0.60 0.54
35 0.04 | Permanent Pasture 33.85 1.29 0.60 0.02
46! 0.00 | Permanent Pasture 33.85 0.00 0.60 0.00
47 2.31 | Rotational Grassland 33.85 74.75 0.73 1.68
48.1 7.16 | Rotational Grassland 33.85 231.81 0.73 5.22
Total 378.06 9.46

Total Output

(kg)

Stage 4: Sustainable Drainage Systems

The annual N and P removal from post-development runoff by SuDS within the Lower Acre are
20.49 kg TN/yr and 3.67 kg TP/yr, as identified in Table 5.

Urban Residential 9.13 15.38 140.42 1.65 15.06
Open Space 2.97 3.00 8.91 0.02 0.06
Total 149.33 15.12

1 This parcel has been included in the table for clarity regarding the FRP development area, but entirely falls within
the Link Road application and has, therefore, been removed from impact to ensure areas are not double counted.



Table 5

Removal of N & P by SuDS

Catchment | 2.139 | Residential 3.53 32.89 30.0 50.0 1.15 6.41
J Urban
(65%)
Catchment | 1.696 | Residential 2.80 26.08 30.0 50.0 0.91 5.09
K Urban
(65%)
Catchment | 3.894 | Residential 2.29 21.37 30.0 50.0 0.75 4.17
L.1 Urban
(65%)
Catchment | 1.046 | Residential 1.73 16.09 30.0 50.0 0.86 4.83
L.2 Urban
(100%)
Total 3.67 20.49

Stage 4: Net Change in Nutrient Loading

The net change in annual N and P loading as a result of the Lower Acre are 647.36 kg TN/yr and
25.10 kg TP/yr, pre-2030, and 3.79 kg TN/yr and 11.86 kg TP/yr, post, incorporating the 20%
precautionary buffer as identified in Table 6.

These values are the volumes of N and P that require mitigation for the Lower Acre scheme to
demonstrate delivery of nutrient neutrality.

Table 6

Net Change in Nutrient Loading as a result of the Lower Acre

;;2'0 378.06 | 788.69 | 149.33 | 938.02 | 20.49 | 539.47 647.36
N

;gzto' 378.06 | 252.38 | 149.33 | 401.71 |  20.49 3.16 3.79

;;2'0 946 | 1893 | 15.12| 34.05 367 | 2092 25.10
P

Post-

Soa 946 | 7.89| 1512 | 23.01 3.67 9.88 11.86




Mitigation

When considering the impact of the Lower Acre scheme?, the mitigation results in benefits of
80.73 kg N/yr and 8.55 kg P/yr for the pre-2030 scenario and benefits of 617.04 kg N/yr and
19.62 kg P/yr for the post-2030 scenario. The calculations for this are identified in Tables 7 & 8

below.

Table 7 Pre-2030 Nutrient Balance for the Lower Acre Scheme with Mitigation

Lower Acre Impact (from Steps 1-4) 539.47 20.92
Link Road -190.21 -5.02
North-West Access -149.28 -6.10
South-East Access -97.18 -5.63
Parcel 47 -105.59 -2.55
Residential Properties -77.94 -10.17
Nutrient Neutrality Balance -80.73 -8.55

Table 8 Post-2030 Nutrient Balance for the Lower Acre Scheme with Mitigation

Lower Acre Impact (from Steps 1-4) 3.16 9.88
Link Road -190.21 -5.02
North-West Access -149.28 -6.10
South-East Access -97.18 -5.63
Parcel 47 -105.59 -2.55
Residential Properties -77.94 -10.17
Nutrient Neutrality Balance -617.04 -19.62

These benefits will be carried forward to future parcels of the OHH masterplan and offset against

future development parcels on the site as part of the overall mitigation package.

2

As the Link Road, South-East access and North-West access are non-residential developments they do not require
nutrient neutrality assessments in their own right. Consequently, consideration of impacts from these
developments are not required in the mitigation strategy.
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