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D Baldwin - Statement of Technical Competence

The Technical report for Good Agricultural Practice, fertiliser use and risk assessment has been
undertaken by David Baldwin of Recogen Ltd. David has worked with ADAS the UK leading
consultancy in Agriculture for 25 years, was then identified as an ADAS National Expert in Waste
Management, and was formerly based at the ADAS Farm Waste Unit at Silsoe for 4 years as
National Specialist providing technical expertise and training on agricultural and municipal waste
management.

David has completed training and passed examinations for the FACTS Certification at Harper
Adams University College. David has certificates for EPOC, IOSH, HACCP, and WAMITAB.

His FACTS Registered Certificate number is FE 3674. Scan of Certificate (Card) is shown below.

He has provided BASIS and NRoSO registered training for courses, workshops and seminars to
farmers, consultants and agrochemical suppliers.

Recogen Ltd. is registered with Business Link and is a framework supplier of technical expertise
and consultancy for organic waste treatment and recycling to WRAP. Recogen Ltd. Are members
of the CIWM, REA Ltd and the ADBA.
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Home Farm Oakenholt

SR 2010 No 4 Deployment
Paul Sweeney Agronomy Ltd

Statement of Agricultural Benefit

Document Ref.

SAB-ESSITY-12022019

This Statement of Agricultural Benefit has been prepared specifically for a Deployment to
Environmental Permit (SR2010 No 4) Reference, EPR/SP3699VF,
held by Paul Sweeney Agronomy Ltd to apply waste to agricultural land by:

Mr C Thomas, Home Farm, Oakenholt Lane, Oakenholt, Flint CH7 6DF

Waste Material

Recycled Paper Sliudge

Waste Source

Essity UK Ltd. Oakenholt Paper Mill

Application Site

Home Farm, Oakenholt, Flint CH7 6DF

Grid Reference

SJ2568, SJ2670, SJ2669

Field Numbers

4827, 3320, 1820, 9298, 0229,
4449, 3450, 1625, 1743, 3921

Summary of Proposal

EWC Waste Code 03-03-05
Quantity (tonnes) 1300 T ‘dry’ sludge and / or 1300 T ‘wet’ sludge
Field area (Hectares) (spreading on) 38.0 (36.0)

Application rate (t/Ha)

Dry Sludge, 36 t/ha

Application period

Mar 2019 - Feb 2020

Soil types

Sandy Loam & Clay Loam

Following crops

Mixed arable: barley, fodder beet, maize

NVZ Compliance

None of the land is within an NVZ.

Principal benefits

Available plant nutrients to crops (NPKS).
Addition of bulky organic matter to soil, raising soil
organic matter.

Potential contaminants assessed

Soils assessed for 11 PTE's, 2018 & 2016
Waste assessed for 11 PTE’s in Jan 2019

Repeat Deployment

This application is a repeat of Deployment No.
PAN-002333 for the same fields.
Data & cropping amended accordingly.

Endorsement

The compiler, being a suitably qualified and competent person, endorses this Statement that
application of this waste material as here described:

a. will result in genuine and lasting benefit to agricultural land

b. is beneficial to the immediate and succeeding crops grown

c. does not pose any significant risk to the future quality or productivity of the soil

d. does not pose any significant risk within the agricultural environment

© Copyright Paul Sweeney 2019. All rights reserved & may only be reproduced or adapted with written consent.
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1. Executive Summary

The waste under application will be applied to agricultural land by the owner / farmer, Mr C
Thomas of Home Farm Oakenholt. The land is in arable cultivation, generally rotating cereal and
break crops as has been the established practice for in excess of 10 years. This land is
productive Sandy Loam & Clay Loam soil. However, it is vulnerable to reductions in soil organic
matter by the routine oxidation following cultivations. The loss of soil organic matter is
conservatively estimated at 1% pa. Crops will benefit by the addition of available plant nutrients
which will replace manufactured mineral fertilisers.

Maintaining or increasing soil organic matter is important and is now incorporated into policy at
both EU and National level. The (currently suspended) EU Directive on Soil Protection
highlighted the depletion of soil organic matter and supported the addition of exogenous organic
matter (EOM) in building organic matter on vulnerable soils. Soil organic matter is a headline
indicator in Defra’s SFFS (Sustainable Food & Farming Strategy) and is specifically targeted in
the Cross Compliance measures for soil conservation. In order to maintain on-going fertility and
productivity, soil amendments which improve organic matter are therefore both required and
justified.

Benefits demonstrated from the addition of certain plant nutrients, principally N, P & K are small
but still significant. An addition of organic nitrogen will also benefit crops in the longer term.
Additions of other plant nutrients, S, Mg, Ca, Na will all become available to crop plants with time.
These benefits are in addition to the benefit of NPK nutrients and organic matter.

Data is presented showing the analysis of the waste, the soils and the relative additions of all the
major and minor elements of significance. The waste is known to contain low levels of
contaminants (PTE), as does the soil to which it will be applied. This offers security that soil
contamination levels will not rise significantly as a result of the proposed application. Analysis
shows that the soil PTE levels are within recommended maxima and there in no risk that these
will be exceeded in the foreseeable future. Application of this waste material will make no
significant or measurable difference to soil PTE residues.

There is no risk that application of this waste presents any significant risk to soil health & fertility
nor to the agricultural produce being grown on it. The resident farmer, Mr Chris Thomas, intends
maintaining the land in agricultural production and, with it, to continue to maintain the soil acidity
level at an acceptable value by the addition of lime as required, always above a minimum of pH

5.5.

The principal benefit to agricuiture from this application of waste is the addition plant nutrients
(NPK) as well as of bulky organic material. This will contribute to the soil organic matter and help
conserve this soil as agriculturally productive in the long term. It will help preserve this soil as
stable, productive and fertile. It will also help reduce the risk of surface erosion by run-off, to

which all of the fields are vulnerable.

Risks to persons using public footpaths on or adjacent to the spreading sites are mitigated by
leaving a 10 m no-spread zone. No works will be carried out in fields while any members of the
public are present. Risks to the adjacent wildlife site and ancient woodland - field P are
mitigated by extending the no-spread zone to 20 m.
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2. Introduction

The approach taken in compiling this Statement of Agricultural Benefit has been to demonstrate
what is considered to be the obvious and compelling benefits, namely the addition of plant
available nutrients, N, P & K as well as organic matter in order to substitute for the long term loss

from the soil.

The benefits associated with the addition of paper sludge waste is that it substitutes for the soil
amendments that a farmer would otherwise purchase and specifically apply according to soil and
crop requirements.

3. The Compiler of this statement.

Paul M Sweeney, trading as Paul Sweeney Agronomy Ltd

Professional qualifications: BSc (Hons) Agriculture (1985), BASIS & FACTS qualified by
examination (1986 & 1991), member of the BASIS Professional Register (RE1513 / FE109),
BASIS soil & water specialist (2008)

Experienced since 1985 as an independent agronomist and soil nutrition specialist.
Working in private practice for commercial farmers and contracting to Natural England / Defra
(Cross Compliance & Catchment Sensitive Farming etc).

Retained by ESSITY UK on behalf of Mr C Thomas at Home Farm Oakenholt as an independent
agronomist and professional adviser. Paul Sweeney will provide monitoring and oversight to the
farmer during and after the period of this Deployment and waste application.
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4. Protocols & Regulations

The Environmental Permitting Regulations (2010) provide for the beneficial recovery of certain
wastes to agriculture.

In addition, the following regulations, codes of practice & guidance will be observed:

NVZ Regulations (2008 & as amended) as they apply to designated areas
Sludge (use in agriculture) Regulations 1989 (for PTE’s)

Groundwater Regulations 1998

Defra Code of Good Agricultural Practice (COGAP) Revised 2009

Paper Federation GB, Code of Practice for Landspreading Paper Mill Sludge

opwbd=

5. Benefit to Agriculture

The term ‘benefit to agriculture’ is here interpreted within the meaning and spirit of the EP Regs.

This working definition, developed by the compiler, is taken to mean the following:

Application of the waste material to land:
a. will result in genuine and lasting benefit to agricultural land
The benefit to agriculture will be both short and long term, that the land and soil will be
improved in relation to its chemical, physical and microbiological properties in relation to its
potential for growing crops and grass or supporting livestock. This may involve enriching its
plant nutrient status through addition of recognised plant nutrients necessary for healthy and
productive crops, principally being N, P, K, S, Ca, Mg, Na and other minor nutrients essential
for crop and animal health. This may also include improvements to soil acidity, soil organic
matter status and in soil physical properties such as water infiltration, drainage and ease of
mechanical cultivation. This includes reducing the risk of soil erosion, stabilising structural
integrity to safeguard against surface runoff and wind loss.

b. is beneficial to the immediate and succeeding crops grown

The benefit to succeeding crops both immediate and later will be apparent in terms of their
reliance on soil for water, nutrients, support and freedom from damaging contaminants and
pathogens. This extends to the physical growth characteristics of succeeding crops which will
not be impaired as a result of waste application, nor will the physical process of applying the
waste to the soil result in damage to its physical properties which may impair growth.

c. does not pose any significant risk to the future quality or productivity of the soil
That the waste application is benign in its risks of contamination or physical impairment of soil
quality such that all future agricultural use may be at least as productive as would be the case
had the waste not been applied. Specifically, there should be minimal risk that any Potentially
Toxic Elements (PTE’s) which may accumulate in the soil should not exceed recognised
maximum concentrations, these being monitored and data stored for future use.

d. does not pose any significant risk within the agricultural environment

That the general agricultural environment in terms of soil quality and health, air, water quality
and biodiversity should not be impaired as a result of waste application, both immediately and
in the future. That there is no increased risk of surface or groundwater contamination and that
the biodiversity of the site is maintained as a result of application. That application will not
adversely affect any features important to landscape such as hedges, trees, ponds and
watercourses. That application will not be made to or impair any areas of particularly high
biodiversity value or any uncultivated areas, whether or not they are subject to statutory

protection.
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6. Profile of the Agricultural operator

In addition to the benefit to agriculture, the compiler believes that the agricultural operator (the
farmer, as a business its officers & staff) should recognise and exploit the benefit to agriculture of
the waste. The operator should be a genuine commercial farming operation whose principal
activity and income is principally based on agricultural production rather than the recovery of
waste. Whilst recognising that financial payments may be made to receive & apply the waste, the
levels of these should not be excessive so as to affect the judgement of the operator in
conducting his farming business. The operator must, as far as possible, view the agronomic
benefits as greater than any financial benefit.

7. Advice to the Agricultural operator

Paul Sweeney Agronomy Ltd will provide to the agricultural operator independent professional
advice on the correct utilisation of the waste in an agricultural context. The objective is to ensure
that the operator is able to extract the greatest agronomic benefit from the waste. This may
include advice on Cross Compliance, soil management & cultivations, crop suitability, varieties,
seed rates, sowing method, fertiliser and manure use, crop protection and pesticide applications
as appropriate. The agricultural operator is expected to follow this professional advice.

8. Description of the waste, Paper Sludge
The waste generally consists of organic matter from recycled paper waste

None of the sources or processes involves any food, meat or waste of animal origin.
Analysis records organic carbon at 40%, indicating organic matter in the region of >95%

Various raw material sources are used to produce tissue paper in the Essity UK Ltd (part of SCA)
plant at Oakenholt, Flint.

The waste pulp is the combined output of the plant. The waste is virtually all cellulose,
hemicellulose and lignin which cannot be incorporated in the paper production. It is separated
out, de-watered and consigned to waste. Dry matter content is generally around 11 - 20%,
meaning that the material is easily handled and contained.

The waste generally consists organic matter. Analysis records average organic matter of 98%.

On occasion, plant breakdown at the Essity Oakenholt Mill means that the dewatering process
cannot operate satisfactorily and waste that is principally water is produced, with dry matter at
approx 0.7%. In this situation, fields have been allocated (D & E) which can suitably receive this
low dry matter waste at a higher rate, reflecting the high water content. When such an event
occurs, analysis of the low dry matter waste will be provided along with calculations to show the
relative application rates of plant nutrients and PTE’s. The use of this waste is generally only for
a short period of plant outage and may not take place at all if the plant operates satisfactorily
during the period. Specific analysis of the low dry matter waste is provided, as well as the
relevant calculations of nutrient and PTE contents.

Appendix 1 summarises the chemical analysis for both types of waste.

Appendix 2 summarises the field schedule and demonstrates for each field the soil analysis
including 11 PTE’s and the effect of the waste application.
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9. Context of Soil Organic Matter

The importance of soil organic matter is incontestable. A compilation of selected official and
scientific publications (below) demonstrate the importance of soil organic matter and the issues
surrounding its decline. Soil organic matter is declining in virtually all the UK soils in cultivation
and this is reflected on this site in particular. Loss rates of soil organic matter are categorised in
various studies at approx 1% pa. though rates on organic soils may actually be higher.

There is a universal recognition that maintaining and or increasing soil organic matter is
beneficial to agriculture and the environment. These factors are now included in official guidance
to farmers and are a vital part of ‘Cross Compliance’. UK soils are losing organic matter at a
considerable rate and policies are now in place to arrest and reverse this decline. The addition of
bulky organic materials is an important part of this policy and guidance. At EC level, the recently
proposed ‘Thematic Strategy for Soil Protection’ (currently suspended) reinforced the role of soil
organic matter and supported recycling of exogenous organic matter (derived from non-
agricultural sources) to agricultural land (with appropriate control & monitoring) for the benefit of
increasing soil organic matter. The proposed EC Soil Protection Directive, (Brussels, 22.9.2006
COM(2006) 232 final 2006/0086) included these measures. This proposed measure has currently

been suspended.

Soil Organic Matter is a headline indicator of soil quality in Defra’s Sustainable Food & Farming
Strategy (SFFS) and considerable research effort is currently underway to establish quantitative
targets for soil organic matter. The currently-stated target of June 2006 aims to ‘halt the decline
of soil organic matter caused by agricultural practices in vulnerable soils by 2025’.

Within the EC & Defra’'s Cross Compliance standards for ‘Good Agricultural & Environmental
Condition’, maintaining or improving soil organic matter status is a critical factor. The guidance
to farmers makes clear that the addition of bulky organic materials is recognised as universally
beneficial to all agricultural soils and especially so to those in arable cultivation.

The report of the technical working group established under the Thematic Strategy for Soil
Protection, relating to organic matter & biodiversity, specifically refer to the use of exogenous
organic matter and recommend that its use ‘should be viewed as a positive activity that is to be
recommended in production systems where good practices, soil and EOM quality issues are fully
observed and accounted for’.

Most soils are an assembly of mineral particles (sand, silt & clay) combined with organic matter
which mostly consists of decaying plant matter, dormant or largely inert organic matter and soil
microbes (bacteria & fungi etc). This soil (at Home Farm Oakenholt) ranges from sandy loam
through to clay loam typical of many. Soil organic matter and the microbial activity within it is
critical to the agricultural quality of the soil. High quality and ‘healthy’ soils have adequate
organic matter and a high degree of microbial activity. Intensive cropping tends to lead to a
reduction in soil organic matter, mainly through oxidation following cultivations. Depletion of soil
organic matter is a serious long term issue for the quality and health of most agricultural soils and

in particular at Home Farm Oakenholt.

Maintaining or increasing organic matter is essential for improving soil quality, particularly its
structural stability. Soils with adequate organic matter have a high structural integrity and are
generally more resistant to physical erosion. Soils with depleted organic matter often become
unstable and prone to erosion. Therefore a means of supplementing this loss by the addition of

exogenous material is beneficial.
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Increased levels of organic matter are a benefit to both the moisture retention properties of the
soil and the chemistry of plant nutrients. Increased retention of soil moisture increases the
reserves available to crops in times of drought. It will also ensure that microbial activity is
maintained for longer periods during the growing season. Moist soils are also less vulnerable to
oxidation of organic matter and are thus more stable in a cultivation regime. Increasing soil
organic matter will specifically reduce the risk of wind blow, which is a serious agricultural and

environmental issue.

Soils with high organic matter and microbial activity retain their nutrients more readily and enable
crop plants to interact with nutrient pools. This maximises nutrient efficiency, increasing both soil
retention and crop uptake while closing loss-pathways (of denitrification and leaching). The
environmental benefit of this is reduced loss of nutrients from the soil.

Providing the application of exogenous organic matter is controlled to ensure beneficial use
rather than sham disposal, the practice should be encouraged. Preparation of data to support
the benefits is vital for the process of fully accounting for good practices referred to above.
Equally, data to demonstrate that any potential disbenefits are of such low significance as to be
discounted is also vital. The process of this report is therefore integral to such proper accounting
and demonstrating the benefits and allaying any fears over potential disbenefits.

The process of approving a Deployment under the Environmental Permitting Regs requires that
an agricultural benefit can be demonstrated. The timescale for the benefit should be relevant
within the agricultural context but there is no specific requirement for it to be immediate. Where
the benefit relates to a long term improvement as in the case of soil organic matter, the benefit
should qualify within that time frame. Soil organic matter is such a long term issue and the

benefit needs to be seen in this context.

While lime and soil nutrient benefits may relate to the immediate one or two crops, soil organic
matter has the potential to provide benefits over a much greater timescale. In terms of relative
importance, soil organic matter is considerably greater than the benefits from lime or nutrients
because the benefit relates to the long term agricultural value of the soil. Lime and nutrients are

transient benefits, organic matter is enduring and strategic.

Official & Scientific publications are included at Appendix 7
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10. Agricultural Value of the Waste

10a. Soil at Home Farm Oakenholt

The soil at Home Farm Oakenholt is a mixture of mineral sandy loams through to clay loams.
Waste will be applied to 10 fields in total extending to 38 Ha. These soils are in mixed arable
cultivation with grass leys and are considered to be highly productive and fertile. The fields to be
treated are in a mixed arable rotation growing mainly cereals and fodder beet and are rotated on

occasion by grass leys.

This site in particular has been used for many years to produce cereals and other broadacre
arable crops (barley, beet, potatoes, maize etc). In 2018, the land has been cropped with cereals,
turnips, cereals and beet and the cropping cycle in 2019 is intended to be wheat,barley, maize
and (fodder) beet. Itis considered to be important to maintain these soils in a state of good
productive condition in the long term. This soil is maintained in this productive state using
drainage and cultivation by the owner, Mr Chris Thomas.

10b. Effects on soil organic matter

The waste consists of >95% organic matter, meaning that the application will supply 4.0 t/ha
organic matter. This can therefore be expected to increase soil organic matter initially by 0.2%.

Applying additional organic matter can be expected to slow the decline in soil organic matter on
these soils. Assuming a long term retention rate of 50% of the organic matter applied, this
application will have the effect of raising the soil organic matter from its current level by an
additional 0.1%, which is a significant value. Maintaining or increasing soil organic matter
improves the microbial activity of the soil, improves the cycling and mineralisation of soil nutrients
and benefits crops through increasing soil moisture retention and hence drought-tolerance.

In arable cultivation, loss of organic matter will be expected to be a minimum of 1% pa, and
possibly as high as 2%. Applying additional organic matter can be expected to slow the decline
in soil organic matter. This assessment is based on a loss rate of 1% and is consistent with
published data for agricultural soils in England. In reality, it may be conservative.

10c. Paper Sludge as a source of Organic Matter

This waste consists of paper sludge waste which has undergone chemical and
thermomechanical processing to a stable end-point. This material is a valuable additional source
of organic matter within the soil and can be expected to contribute to a healthy and dynamic soil

in terms of organic matter and microbial activity.

Application of this waste to land can be expected to enhance the soil organic matter pool and to
improve the level of soil microbial activity. The benefits to agriculture will involve greater cycling
of nutrients, increased nutrient retention, improved water holding capacity and reduced
vulnerability to physical erosion. This soil can be expected to maintain its agricultural integrity
and productivity significantly longer as a result of the proposed application.

The rate of microbial degradation is difficult to assess but is not critical to the agricultural value of
utilising this waste. It appears likely that this material will degrade at a moderate rate because it
is partially degraded prior to application. Substituting organic matter lost to the atmosphere is a
benefit because it will slow the rate at which soil organic matter is depleted. Slowing the rate of
depletion will help ensure that this soil remains agriculturally productive-in-the long-term.—
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10d. Nitrogen

Application of this waste will be determined to supply @ maximum of 124 kg/ha total nitrogen,
which is 50% the field limit for NVZ (though the land is not actually within an NVZ) and
recommended under COGAP (both 250 kg/ha). The benefit of this to crop growth is likely to be
modest because of the nature of the release properties of this nitrogen. This is dependent on
the organic matter and carbon cycle of the soil.

The ability of the waste to either release or ‘soak up’ (net-consumption) nitrogen depends on the
ratio of Carbon to Nitrogen (C:N ratio). This waste has a C:N ratio of around 11:1 - which means
that, as the soil microbes degrade it further, minimal nitrogen will become available to the soil
nutrient pool and hence to crop plants. In the short-term, this waste will be ‘nitrogen-neutral’ to
the soil & crop environment, not consuming excess soil-available nitrogen. In the longer term,
this waste will release perhaps half of the total N contained but this cannot be given a short-term

value for agricultural purposes.

Overall, the waste will make a small contribution to plant-available soil nitrogen supply in the
medium term. The nitrogen benefit is therefore very modest.

10e. Other Plant Nutrients

The other main plant nutrients as Phosphorus (P), Potassium (K), Sulphur (S), Calcium (Ca) and
Magnesium (Mg) are all useful to the total nutrient pool. The most important plant nutrient,
nitrogen, is peculiar in its operation and has been dealt with separately above.

Microbial degradation will result in the release of nutrients and this should be regarded as an
important benefit. The scale of the nutrient additions is, in agricultural terms, modest. Much of
the nutrient application is likely to become directly available to crop plants in the medium term.
This helps ensure vigorous microbial activity within the soil which has indirect benefits to crops in
any case. The nutrient availability is likely to be of significance over an extended time period.

Phosphorus.
Most of the P will be organic and it is estimated that approx 50% will be available to crops in the

medium term. This application of the waste will supply a total of approx. 50 kg/ha P20s.
Assuming 50% of this were made available over 5 years, this would equate to 25 kg/ha P20s.
This may be expected to make little difference to the soil index but would be beneficial to the crop

P requirement. (Financial value approx. £ 22 / ha)

Potassium.
Release rate of potassium is likely be greater to that of phosphorus. This application may supply

only 7 kg/ha K20. Perhaps 80% of this may become available over 5 years, equalling 5.6 kg/ha.
This may be expected to make no difference to the soil index or soil K supply.

Magnesium _ _
Magnesium content may supply a total of 19 kg/ha MgO. This would probably be of little benefit

to cereal crops but may have some use for potatoes. (Financial benefit not determined)

Sulphur
The waste may also supply approx. 28 kg/ha S0; which is now recognised as an important plant

nutrient. Like nitrogen, much of it will be held in organic forms and released on.miqrobial N
degradation. Some fraction of plant-available sulphur may result from this application, but it is

not considered worthwhile trying to value this.

Calcium
~ The waste may also supply apprOX?22fkg/hafGafwhichf—isrfanfimpertantfcation.ﬂlhisfwillib,eneﬁt,

crops and may indeed substitute for other cations such as potassium.
10
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11. Limitations

11a. General limitations

Waste may only be applied where an agricultural benefit can be demonstrated. In addition, at the
field level, restrictions exist for proximity to watercourses and any other sensitive features. The
limit for watercourses is 10 metres. Within an NVZ, the limit for boreholes is 50 metres (none
exist on this site). These limitations will be observed in drawing up the application plan. The land
under application is NOT within the NVZ and so is not subject to NVZ restrictions.

COGAP Soil Code (revised 2009) recommends that a strict maxima of 250 t/ha shoulid be
observed on all soils. The proposed application rate (‘dry’ sludge) is 36 t/ha in one application,
totalling 124 kg/ha N. This (‘dry’) type of waste will probably be the only type applied.

In the event of plant breakdown at the paper mill, it is sometimes necessary to spread liquid
paper waste which has not had the benefit of de-watering (the machine for this being sometimes
out of action). In these circumstances, the dry solids content of the waste will fall from 11% to
0.68%. Analysis of such waste has been provided and — in these circumstances — a maximum
application rate of 250 t/ha will always be observed. This can be expected to supply a maximum
rate of N as 100 kg/ha..

In the case of ‘wet’ sludge to fields D & E, application would be limited to 250 t/ha and this would
supply 100 kg/ha total N - and associated nutrients at a similar level to the ‘dry’ sludge (see
detailed data in Appendix 1) . For practical reasons, in the case where this ‘wet’ sludge is used,
the application rate will likely be considerably lower than this maximum value.

A site-specific risk assessment for storage and spreading is provided.
This will determine relative risk and proximity to receptors and sensitive habitats. This will be

incorporated in the application plan.

11b. Nitrogen
The most-limiting element in the waste is the total nitrogen content. The advised limit in

COGAP is 250 kg/ha in a 12 month period and is also the field-limit for manure or waste
application in Nitrate Vulnerable Zones, NVZ, (though they do not actually apply here).

The rate applied by this application is determined to total 124 kg/ha total N on the basis of the
analysis of the waste (2.99% N in DM).  Therefore, not only will the 250 kg/ha limit be observed
but the application will be only 50% of the advised maxima.

The reality is that much of the nitrogen in this waste is bound up in the organic matter and is not
immediately available to crop plants. Nitrogen will only become available through microbial
degradation of the waste, which will take 3 — 5 years to reach equilibrium.

11c. Potentially Toxic Elements (PTE’s)

All biological material contains the natural background levels of micronutrients and trace
elements.

Many of these trace elements can also be considered toxic contaminants and the application
levels need to be monitored. Controls for these elements mirror the controls for waste such as
sewage sludge and are enshrined in various legislation, and specifically COGAP (Code of Good

Agricultural Practice for the Protection). .
Appendix 1 details PTE loads in the waste ‘wet' & 'dry’ materials and the soil data at Appendix 2
demonstrates PTE load & capacity based on the ‘dry’ sludge waste.
Fields D&E show loading for both waste types, depending on which may actually be used.

11
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Excerpt: “Towards Sustainable Agriculture, A Pilot Set of Indicators”, MAFF ,

1999/2000
Resource use  27. Accumulation of heavy metals in agricultural topsoils

Heavy metals such as copper, zinc and molybdenum are essential trace elements for plants and
animals. However, high soil concentrations of metals such as copper and zinc can damage soil
fertility. Additionally, cadmium and lead can have adverse effects on human and animal health if they
are allowed to accumulate in the food chain. The occurrence of high concentrations of heavy metals
in agricultural soils is very localised. Metals in the soil originate from the parent material (underlying
geology), mine wastes, atmospheric deposition from a range of sources, animal manures, sewage
sludge and other wastes and agricultural chemicals. The residence time of most heavy metals is very
long. They tend to be immobilised in the soil and are often unavailable for uptake. Some can be
removed through plant uptake and, to a lesser extent, leaching.

An assessment shown in Appendix 1 calculates the quantity of Potentially Toxic Elements
(PTE's).

Both waste & soils have been assessed for all 11 PTE'’s; 7 statutory and 4 advisory.

The conclusion is that the levels supplied are safely within the limits imposed by COGAP.
Because of the nature of the organic matter in the waste, the soil / plant availability of such
elements is likely to be very low compared to rapidly degradable waste such as sewage sludge.

The total application rate of the most-limiting element, Molybdenum, equates to 5.3% of the
annual maximum (10-year average) recommended under Cogap. At this rate, 19 repeat
applications / year could be made year-on-year over 10 years without breaching the maximum

limit.

The total application rate of the least-limiting elements, Selenium and Mercury, equates to only
0.41% of the annual maximum (10-year average) recommended under Cogap. At this rate,
almost limitless repeat applications / year could be made year-on-year over 10 years without
breaching the maximum limit.

Soil residues are well within the guideline maxima for all elements. At these levels, there is no
significant risk of contamination of agricultural produce. Further, application of waste cannot be
anticipated to result in increased PTE levels either through direct contact or root uptake.

Application to this soil of the amounts of PTE calculated in the Appendices will have minimal

effect on the residual soil levels and pose no risk to groundwater, surface waters or agricultural
products. This application can therefore be deemed safe.
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12. Determining Application Rate
a. Application Rate

Application rate should be determined by reference to both the agricultural benefit and the
maximum limiting element.

In terms of agricultural benefit, the value of the material is in terms of soil organic matter and the
only limit is physical incorporation. However, within the normal parameters, this poses no
limitation and so the rate can be maximised to the chemical limitation.

Chemical limitation should be bound by both agricultural nutrients and PTE’s. Relevant
regulations should be observed and values shown to comply.

Detailed data showing the calculation is at Appendix 1.

The level of PTE’s in the waste is minimal and offers no limitation.
In addition soil PTE levels are all well within permissible limits and pose no limitation.

The most limiting element is Nitrogen. COGAP recommends a maximum application rate for total
nitrogen as 250 kg N /ha /year, the same limit applying within NVZ’s.

Thus, based on this limitation, the maximum application rate can be determined at 83 tonnes / ha
to the NVZ limit (based on the analytically determined N content of this waste source,
i.e. 2.99 %N in DM, DM content = 11.5 % DS = 0.344% N in fresh material).

to supply total N of 250 kg/ha N

Because the waste supply is modest relative to land available, it is proposed to only apply 50%
the maximum level that would be permissible under COGAP / NVZ, i.e not more than 125 kg/ha
total N (shown on Appendix 1).

To match the land area available to the quantity of waste, this Deployment is therefore based on:

Total land area = 38.0Ha Net area to spread = 36.0 Ha
Land available for spreading = 36.0 Ha x 36 tonnes/ha application rate = 1,296 tonnes (‘dry’

sludge)

This Deployment is made on the basis of 1,300 tonnes representing:
36 Ha @ 36 t’ha = 1,300 tonnes, total dry sludge

This rate has been used in all the calculations for nutrients in the Appendices.
The rate is considered safe both in agricultural terms and from the perspective of nutrient supply

and PTE’s.

One application is planned to each field under this exemption, as land becomes available either
pre-sowing or post-harvest, commencing March 2019.

* In the event of plant breakdown, it is sometimes necessary to spread liquid paper waste which
has not had the benefit of de-watering (the machine for this being sometimes out of action). In
these circumstances, the dry solids content of the waste will fall from 11% to 0.68%. Analysis of
such waste has been provided and — in these circumstances — a maximum application rate of
250 t/ha will be observed. This can be expected to supply a maximum rate of N as 100 kg/ha

In this event, liquid waste will be analysed at time of spreading to determine N content.
13
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b. Application Method

Application method is by the following means:

1. “Dry’ sludge - will be surface spread to land using a rear-discharge manure spreader.
Prior to spreading, a field risk assessment will be undertaken to ensure that ground

conditions are suitable.
Calibration will be determined by test-weighing loads and correcting forward speed to

deliver the desired application rate.

2. “Wet sludge will be surface spread to land using a rear-discharge vacuum tanker fitted

with low-trajectory spreader plate (inverted).
Prior to spreading, a field risk assessment will be undertaken to ensure that ground

conditions are suitable.
Calibration will be determined by test-weighing loads and correcting forward speed to

deliver the desired application rate.
¢. Provision for breakdown of equipment

In the event that the equipment used for spreading this material to land, the operator (farmer Mr
C Thomas) has alternative machinery available to him or for hire locally.

Machinery breakdown will therefore not compromise these activities.

© Copyright Paul Sweeney 2019. All rights reserved & may only be reproduced or adapted with written consent.
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laboratories

SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - L0229

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE OAKENHOLT
BROMBOROUGH
WIRRAL
CHe62 2BR
R860 SOIL
Please quote above code for all enquiries Laboratory References
Date Received 05-FEB-2018 Report Number 89769
Date Reported 09-FEB-2018 Sample Number 371840
ANALYTICAL RESULTS on ‘dry matter’ basis.
1
pH (1) Soil pH
Determinand Result 4 5 6 7 8 9
Soil pH 7.9
Soil Nutrients M Soil Index
Determinand Result Soil 0 1 2 3 4 5 6
mg/litre Index
Soil Phosphorus as P 25.0 2 I
Soil Potassium as K 149 2- ;
Soil Magnesium as Mg 49.9 1 ! !
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mg/kg mg/kg
Total Copper as Cu 78.3 Arable 200
Grassland 330 : :
Total Zinc as Zn 59.1 Arable 800
Grassland 300 : :
Total Nickel as Ni 132 Aee 110 i |
Grassland 180 !
Total Cadmium as Cd 0.22 Arable s
Grassland 3 :
Total Lead as Pb 58.9 Arable %00
Grassland 300 i i
Arabl 4 !
Total Chromium as Cr 29.7 s 00 i i
Grassland 600 : !
Mo 1 1, Arable 1 i i
Total Mercury.as Hg <0.2 Grassland 1.5 i 5-

(1) Recommendations for liming-and fertiliser should be obtained from Defra’s Fertiliser Manual (RB209). The analytical methods used are as

Ay
b

s Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
4.(0) 1344 890972 Email: enquiries@nrm.uk.com WWW.NTTM.UK.COm

described in Defra’'s RB427.




nrm

laboratories

SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - L0229

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE OAKENHOLT
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOoIL

Please quote above code for all enquiries Laboratory References
Date Received 05-FEB-2018 Report Number 89769
Date Reported 09-FEB-2018 Sample Number 371840

ANALYTICAL RESULTS on ‘dry matter’ basis.

2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Rosult Maximum 0% 25% 50% 75% 100%
mg/kg mg/kg
Arabl 4 ' .
Total Molybdenum as Mo <1 rene i : :
Grassland 4 i : !
. Arabl 3 ¢ i
Total Selenium as Se 0.20 _ ! : '
Grassland 5 i !
. Arabl 50 i !
Total Arsenic as As 7.7 rabe :
Grassland 50 i ;
. Arable 500 i !
Fluoride as Fl 23.8 ! i
Grassland 500 i ;

(1) Recommendations for liming and fertillser should be obtalned from Defra's Fertiliser Manual (RB209). The analytical methods used are as described in Defra’s RB427.

(2) Concentration of Potentially Toxic Elements (PTE, commonly referred to as 'heavy metals') are in mg/kg dry soil. The maximum and the percentage of this maximum
permissible concentration of PTE in soll are derlved from the values in Defra’s Code of Practice for Agricultural Use of Sewage Sludge (England & Wales) 1996. If applying
organic manures to this soil it is important to ensure the soil is managed with a pH no less than 5.0, and that the PTE maximum values are not exceeded following the
application. For soil where the pH value is less than 5.2, a FACTS Qualified Adviser should be consulted. Further details are provided in the Sludge Code.

Released by JDO,})Z@ Date 09/02/18 .........

s Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
1344 890972 Email: enquires@nim.ukcom. www.nim.ukcom

e, Brackiell, Badkstiite RGA2 G1ES Regkmaiid Numbir, 054557) 11



nrm
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - L0229

PAUL SWEENEY AGRONOMY LTD

40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860
Please quote above code for all enqulries
Date Received 05-FEB-2018
Date Reported 09-FEB-2018

ANALYTICAL RESULTS on ‘dry matter’ basis.

Determinand Unlts

Organic Matter LOI % wiw

Result

HOME FARM
OAKENHOLT
SOIL
Laboratory References
Report Number 89769
Sample Number 371840

Tel: +44 (0) 13448

NRM Labioratories Is a division of CIWood)

Bridge, Braziers' Lane, Bradme!l Berkshrre RG42 6NS

1344 890972 Email: enqwnes@nnn UK.COM WWWL R uk.cam

Fali 'Wuﬂ@hmm Registered Nombeh 05555711
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - J1743

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE OAKENHOLT
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquiries Laboratory References
Date Received 05-FEB-2018 Report Number 89769
Date Reported 09-FEB-2018 Sample Number 371838

ANALYTICAL RESULTS on ‘dry matter’ basis.

1
pH t Soil pH
Determinand Resuit 4 5 6 7 8 9
Soil pH 8.0
i . (1) .
Soil Nutrients Soil Index
Determinand Result Soil 0 1 2 3 4 5 6
mg/litre Index
Soil Phosphorus as P 39.6 3
Soil Potassium as K 309 3
Soil Magnesium as Mg 79.7 2
. . 2
Potentially Toxic Elements @) % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
ma/kg mg/kg
Arable 200
Total Copper as Cu 28.8 i :
Grassland 330 : :
. Arabl 300 :
Total Zinc as Zn 98.6 ravie : i
Grassltand 300 H :
i , Arabl 110 . .
Total Nickel as Ni 26.3 © : |
Grassiand 180 !
. Arabl 3 {
Total Cadmium as Cd 0.50 e ! ;
Grassland 3 ' ;
Arabl 300 .
Total Lead as Pb 413 ; i
Grassland 300 i :
o . Arable 400 .
Total Chromium as Cr 49.2 : :
Grassland 600 : i
= Arable 1 I
Total Meroury as H <0.2 :
ottt ALY @S9 Grassland 1.5 :

. (1) Recommendations for liming.and fertiliser should be obtained from Defra's Fertiliser Manual (RB209). The analytical methods used are as described in Defra's RB427,

) Concenlration ol Potentially Toxic Elements (PTE, commonly referred to as *heavy metals') are in mg/kg dry soil. The maximum and the percentage of this maximum
e concentration of PTE in soil are derived from the values in Defra's Code of Practice for Agricultural Use of Sewage Sludge (England & Wales) 1996. If applying
5 (o this soil it islimportant to ensure the soil is managed with a pH no less than 5.0, and that the PTE maximum values are not exceeded following the

| where the pH value is less than 5.2, a FACTS Qualified Adviser should be consulted. Further details are provided in the Sludge Code.

2] f .....L_;:.'--}..-Q-o-.}.?!gm-...-.‘....'...;......-.a....,' ; n ; Date e /02/18

Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - J1743

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE OAKENHOLT
BROMBOROUGH
WIRRAL
CH62 2BR
R860 soIL

Please quote above code for all enquiries Laboratory References
Date Received 05-FEB-2018 Report Number 89769
Date Reported 09-FEB-2018 Sample Number 371838

ANALYTICAL RESULTS on ‘dry matter’ basis.

: 2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mglkg mg/kg
Arabl 4 ' ;
Total Molybdenum as Mo <1 revie ' ; :
Grassland 4 ; } :
. Arabl 3 ! :
Total Selenium as Se 0.44 i {
Grassland 5 :
, Arabl 50
Total Arsenic as As 25.0 ravie
Grassland 50
. Arable 500 ; :
Fluoride as FI 21.6 f H
Grassland 500 i :

(1) Recommendatlons for liming and fertlliser should be obtalned from Defra’s Fertiliser Manual (RB209). The analytical methods used are as described in Defra's RB427.
(2) Concentration of Potentlally Toxlc Elements (PTE, commonly referred to as 'heavy metals’) are In mg/kg dry soll. The maximum and the percentage of this maximum
permissible concentratlon of PTE in soil are derlved from the values in Defra's Code of Practice for Agricuitural Use of Sewage Sludge (England & Wales) 1996. If applying
organic manures to this soil It is important to ensure the soil is managed with a pH no less than 5.0, and that the PTE maximum values are not exceeded following the
application. For soil where the pH value is less than 5.2, a FACTS Qualified Adviser should be consulted. Further details are provided in the Sludge Code.

Released by ]qule Date 09/02/]8

»ers Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
+4 wSM 890972 Email: enquiries@nrm.uk.com www.nrm.uk.com

S i 4

Ld mmmmm Baraiie RGA2 ENS Bagistared Number 05635711
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - J1743

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE OAKENHOLT
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquirles Laboratory References
Date Received 05-FEB-2018 Report Number 89769
Date Reported 09-FEB-2018 Sample Number 371838

ANALYTICAL RESULTS on ‘dry matter’ basis.

Determinand Units Result

Organic Matter LOI % wWiw 8.2

; ridge, Braziers. Lane, Bracknell, Berkshire RG42 6NS. ;
Tel: +44 (0) 1344 1344 890972 Email: enquiries@nrm.uk.com WWW.TITTL uk.com

NAM Laborativios s 3 division of Cive M08, S100nell Beskeii RCAZ ENS W!dﬂ\mﬂiﬂﬂ
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - K9298

PAUL SWEENEY AG
40 CROFT AVENUE
BROMBOROUGH
WIRRAL

CH62 2BR

RONOMY LTD

R860

HOME FARM
OAKENHOLT

SOIL

Please quote above code for all enquiries

Laboratory References

Date Received
Date Reported

05-FEB-2018

09-FEB-2018

89769
371839

Report Number
Sample Number

ANALYTICAL RESULTS on ‘dry matter’ basis.

oH

Determinand

Result 4

Soil pH 8.1
. . M .
Soil Nutrients Soil Index
Determinand Result Soil 0 1 2 3 4 5 6
mg/litre Index
Soil Phosphorus as P 27.4 3 :
Soil Potassium as K 191 2+
Soil Magnesium as Mg 54.5 2 i
. : 2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mg/kg ma/kg
Arabl 200
Total Copper as Cu 74.7 = : ]
Grassland 330 ' :
. Arable 300 : :
Total Zinc as Zn 69.6 i '
Grassland 300 : :
) : Arable 110 i
Total Nickel as Ni 20.1 i :
Grassland 180 : :
. Arable 3 i
Total Cadmium as Cd 0.21 : :
Grassland 3 ; :
Arable 300 : i i
Total Lead as Pb 55.5 ! ; i
Grassland 300 H
Arable 400 ‘ .
al Chromium as Cr 28.0 y i :
:TGI_ ; Grassland 600 ! : !
Arabl 1 ! !
<0.2 S : ;

Total Mercury as Hg

Grassland 1.5

(1) Recommendations for liming and fertiliser should be obtained from Defra’s Fertiliser Manual (RB209). The analytical methods used are as described in Defra’'s RB427.

L=t
Y Concentratlon of Potentially Toxic Elements (PTE, commonly referred to as 'heavy metals’) are in mg/kg dry soil. The maximum and the percentage of this maximum

L0, Bracknell, Berkshire RG42 6NS Regi

sissible concentration of PTE in soil are derived from the values in Defra’s Code of Practice for Agricultural Use of Sewage Sludge (England & Wales) 1996. If applying
as to this soil it is important to ensure the soil is managed with a pH no less than 5.0, and that the PTE maximum values are not exceeded following the
| where the pH value is |ess than 5.2, a FACTS Qualified Adviser should be consulted. Further details are provided in the Sludge Code.

Date 09/02/18

Bndge, Braziers Lane, Bracknell, Berkshire RG42 6NS
.Aw, ) 1344 890972 Email: enquiries@nrm.uk.com www.nrm.uk.com

d Number, 0565571
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - K9298

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE OAKENHOLT
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SolL

Please quote above code for all enquiries Laboratory References
Date Received 05-FEB-2018 Report Number 89769
Date Reported 09-FEB-2018 Sample Number 371839

ANALYTICAL RESULTS on ‘dry matter’ basis.

N g 2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mag/kg mg/kg
Arabl 4 '
Total Molybdenum as Mo <1 e ' i
Grassland 4 ' v
. Arabl 3 : :r
Total Selenium as Se 0.23 = : !
Grassland 5 ' i
. Arabl 50 :
Total Arsenic as As 7.9 eve : :
Grassland 50 H : i
; Arabl 500 : .
Fluoride as FI 241 ravee !
Grassland 500 : H

(1) Recommendations for liming and fertiliser should be obtained from Defra’s Fertiliser Manual (RB209). The analytical methods used are as described in Defra’s RB427.

(2) Concentration of Potentially Toxlc Elements (PTE, commonly referred to as ‘heavy metals') are in mg/kg dry soil. The maximum and the percentage of this maximum
permissible concentration of PTE in soll are derlved from the values in Defra’s Code of Practlce for Agricultural Use of Sewage Sludge (England & Wales) 1996. If applying
organic manures to this soll it is important to ensure the solt is managed with a pH no less than 5.0, and that the PTE maximum values are not exceeded following the
application. For soil where the pH value is less than 5.2, a FACTS Qualified Adviser should be consulted. Further detalls are provided in the Sludge Code.

Released by JDO)’le

e

pate 00218 ..

pers Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
44.(0) 1344 890972 Email: enquines@nrmi,ukcom www.nrm.uk.com

4 M‘. Beilighile RGA2 GNS: Regstered Numnber: 05655711
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - K9298

PAUL SWEENEY AGRONOMY LTD

40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860
Please quote above code for all enquiries
Date Received 05-FEB-2018
Date Reported 09-FEB-2018

HOME FARM
OAKENHOLT
SOIL

Laboratory References
Report Number 89769
Sample Number 371839

ANALYTICAL RESULTS on ‘dry matter’ basis.

Determinand Units

Organic Matter LOI % Wiw

Tel: +44 (0) 134

KRM Laboratonies & o division of Crivecd
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laboratories

SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - D 4827

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CHe62 2BR
R860 sSoIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302215

ANALYTICAL RESULTS on ‘dry matter’ basis.

1
pH M Soil pH
Determinand Result 4 5 6 i 8 9
Soil pH 7.9
. . (1) .
Soil Nutrients Soil Index
Determinand esult Soll 0 1 2 3 4 5 6
|Ire Index
Soil Phosphorus as P 38.0 3
Soil Potassium as K 154 2-
Soil Magnesium as Mg 42.8 1 ;
. - 2 . I .
Potentially Toxic Elements % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mg/kg mg/kg
Arable 200 :
Total Copper as Cu 53.8 :
Grassland 330 !
. Arabl 300 !
Total Zinc as Zn 101 y !
Grassland 300 :
. ) Arable 110
Total Nickel as Ni 16.9 :
Grassland 180 !
) Arable 3 ;
Total Cadmium as Cd 0.35 :
Grassland 3 i
Arable 300 {
Total Lead as Pb 122 !
Grassland 300 H
in \ Arable 400
Total Chromium as Cr 30.9
; Grassland 600
P o) Arable 1
Ti M vias H 0.08 :
D’l@’ e, 849 Grassland 1.5 H
kf{’s () Recommendations for liming and fertiliser should be obtained from Defra’s Fertiliser Manual (RB209). The analytical methods used are as described in Defra’s RB427.
e Concentration of Potentially Toxic Elements (PTE, commonly referred to as 'heavy metals’) are in mg/kg dry soil. The maximum and the percentage of this maximum

ble conuentration of PTE in soil are derived from the values in Defra's Code of Practice for Agricultural Use of Sewage Sludge (England & Wales) 1996. If applying

s Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
: 1344 890972 Email: enquiries@nrm.uk.com www.nrm.uk.com

Line, Bracknel] Berkshire RG42 6NS  Registered Number: 05655711
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - D 4827

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302215

ANALYTICAL RESULTS on ‘dry matter’ basis.

Determinand Units Result
Total Arsenic mg/kg 10.6
Total Selenium mg/kg 0.30
Fluoride 2:1 ratio mg/kg <1
Total Molybdenum mg/kg 1.2
Organic Matter LOI % wiw 11.2

Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
Tel: +44 (0) 1344 )

(0) 1344 890972 Email: enquiries@nrm.ukcom wwwinrm.ukcom

NRA Laboratonies & & diasion of G Hiseskiae, Biecknoll Bedaiie RGA2 ENS Regstored Number: 05655711



Nnrm

laboratories

SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - E 3320

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302216

ANALYTICAL RESULTS on ‘dry matter’ basis.

(1
pH Soil pH
Determinand Result 4 5 6 7 8 9
I Soil pH 8.1
2 . (1) .
Soil Nutrients Soil Index
Determinand Result Soil o] 1 2 3 4 I} 6
mg/litre index
Soil Phosphorus as P 19.6 2
Soil Potassium as K 78.6 1 ; E
Soil Magnesium as Mg 48.2 1
: . 2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mg/kg mg/kg
Arabl 20 ;
Total Copper as Cu 39.5 e 0 ! !
Grassland 330 i '
. Arabl 300 ' '
Total Zinc as Zn 77.0 il 3 !
Grassland 300 [ H
. \ Arable 110 .
Total Nickel as Ni 15.6 : :
Grassland 180 i :
. Arabl 3
Total Cadmium as Cd 0.28 ravie ! ‘
Grassland 3 i '
Arabl 300 :
Total Lead as Pb 74.3 i !
Grassland 300
et ; Arable 400 :
Total Chromium as Cr 28.5 | |
Grassland 600 ! :
Arable 1 i
I'Mercury as'H 0.07 i
g TOta SEELSY, g Grassland 1.5 i i

(1) Recommendalions for liming and fertiliser should be obtained from Defra’s Fertiliser Manual (RBZOQ) The analytical methods used are as described in Defra's RB427.

to this soil it is important to ensure the soil is managed with a pH no less than 5.0, and that the PTE maximum values are not exceeded following the
whera the pH value is less than 5.2, a FACTS Qualified Adviser should be consulted. Further details are provided in the Sludge Code.

.—7 @OH& Date ! 21/04 #ledad

Sasssssasrsbeneanniny

Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
Tel: +44 (0) 1344886338 Fax: +44.(0) 1344 890972 Email: enquiries@nrm.uk.com www.nrm.uk.com

 Eridge FoTiers e, Bracnell, Berkshire RG42 5NS Registered Number: 05655711
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - E 3320

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquliries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302216

ANALYTICAL RESULTS on ‘dry matter’ basis.

Determinand Units Result
Total Arsenic mg/kg 10.3
Total Selenium mg/kg 0.28
Fluoride 2:1 ratio mg/kg <1
Total Molybdenum mg/kg 1.0
Organic Matter LOI % wiw 11.56

5 Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
Tel: +44 (0) 13 0) 1344 890972 Email: enquiries@nim.uk.com WWW.IAmL.uk.com

KM Labiioiios is-a'dvision of CTNETE rLape. B-acknall, Bakshire AGAZ 6N Ragiiteied Number: 05655711
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - 4 3921

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302217

ANALYTICAL RESULTS on ‘dry matter’ basis.

(1)
pH Soil pH
Determinand Result 4 5 6 7 8 9
Soil pH 5.8 : . : |
. . (1) .
Soil Nutrients Soil Index
Determinand Result Soil 0 1 2 3 4 5 6
mg/litre Index
Soil Phosphorus as P 14.6 1
Soil Potassium as K 135 2-
Soil Magnesium as Mg 60.6 2
f . 2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mg/kg mg/kg
A ! E
Total Copper as Cu 13.0 ravle o0 ;
Grassland 170 i
. Arabl i
Total Zinc as Zn 67.5 e 20 i
Grassland 200 H
. 2 Arabl 60
Total Nickel as Ni 142 :
Grassland 100 :
. Arabl 3 i
Total Cadmium as Cd 0.28 renie !
Grassland 3 !
Arable 300 '
Total Lead as Pb 94.0 i
Grassland 300 H
wied . Arab) 400 : i ]
Total Chromium as Cr 30.3 ravie ] : ;
Grassland 600 : : :
: Arable 1 : i
Tota.l ercury as H 0.03 | : E
| M ry 9 Grassland 1.5 i : :

(1) Recommendations for liming and fertiliser should be obtained from Defra’s Fertiliser Manual (RB209). The analytical methods used are as described in Defra’s RB427.
2 "Gonoan:ratmn of Potentlaﬂy Toxic Elements (PTE, commonly referred to as 'heavy metals') are in mg/kg dry soil. The maximum and the percentage of this maximum
ble concentration of PTE in soil are derived from the values in Defra’s Code of Practice for Agricultural Use of Sewage Sludge (England & Wales) 1996. If applying
5 10 this soil it is important to ensure the'soil is managed with a pH no less than 5.0, and that the PTE maximum values are not exceeded following the
‘whera the pH value Is less: than 5.2, a FACTS Qualified Adviser should be consulted. Further details are provided in the Sludge Code.

app

‘Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS

Tel: +44 (0) 134 L (0) 1344 890972 Email: enquines@nrm.uk.com WWW.NIm.uk.com

s s, Brocknel, Beohiny FGA2 SIS, Registered humber; 0565571

NRM Laboratories is a division of €3
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - 4 3921

PAUL SWEENEY AGRONOMY LTD

40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860
Please quote above code for all enquiries
Date Received 15-APR-2016
Date Reported 21-APR-2016

ANALYTICAL RESULTS on ’dry matter’ basis.

Determinand Units
Total Arsenic mg/kg
Total Selenium mg/kg
Fluoride 2:1 ratio mg/kg
Total Molybdenum mg/kg
Organic Matter LOI % wiw

Tel: +44 (0) 134

MRM Laboratonies 158 divisicn of CHven

Result

8.2
0.23
18.8

<1
19.2

HOME FARM
SOIL

Laboratory References
Report Number 14416
Sample Number 302217

dge, Braziers Lane, Bracknell, Berkshire RG42 6NS

-

) 1344 890972 Email: enquines@nmi,ukcom www.nrm.ukcom:

a0, Biachnel B KGA2 615 Ragiidd Mrbe, 08855711




nrm

laboratories

SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - N 4449

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302218

ANALYTICAL RESULTS on ‘dry matter’ basis.

(1)
pH Soil pH
Determinand Result 4 5 6 7 8 9
Soil pH 7.7
: : 1) 3
Soil Nutrients Soil Index
Determinand Result Soil o] 1 2 3 4 5 6
mg/litre Index
Soil Phosphorus as P 23.4 2 :
Soil Potassium as K 104 1
Soil Magnesium as Mg 36.8 1
. . 2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mg/kg mg/kg
Arabl 200
Total Copper as Cu 42.0 revie ; |
Grassland 330 H i
) Arabl 300 :
Total Zinc as Zn 78.3 ravie : !
Grassland 300 : :
; : Arabl 110 : !
Total Nickel as Ni 188 ¢ : :
Grassland 180 ! :
. Arab 3 i :
Total Cadmium as Cd 0.37 revie : {
Grassland 3 : H
Arable 300 ! :
Total Lead as Pb 112 : :
Grassland 300 1 :
Atz , Arable 400 i
Total Chromium as Cr 35.0 i i
i Grassland 600 : :
=1 YePAs, Arable 1 :
arcury as 0.04 i
Total Merc v Hg Grassland 1.5 : :

t!} Recommendations for liming and fertiliser should be obtained from Defra’s Fertiliser Manual (RB209). The analytical methods used are as described in Defra’'s RB427.

‘Gancentration of Potentlally Toxic Elements (PTE, commonly referred to as *heavy metals’) are in mg/kg dry soil. The maximum and the percentage of this maximum

: to thls sonl it is important to ensure the soil is managed with a pH no less than 5.0, and that the PTE maximum values are not exceeded foIIowmg the
hare the pH value is less than 5.2, a FACTS Qualified Adviser should be consulted. Further details are provided in the Sludge Code.

JfDOE{{E . Date 21/04/16

wanrans

s Bridge, Braziers Lane, Bracknell, Berkshire RG42 NS
0) 1344 890972 Email: enquires@nrm.uk.com www.nim, uk.com

a2 Brddinell Berkshire RG42 6NS Registered Number; 05655711

NRM Laboratories is a division of
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - N 4449

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302218

ANALYTICAL RESULTS on ‘dry matter’ basis.

Determinand Units Result
Total Arsenic mg/kg 10.6
Total Selenium mg/kg 0.19
Fluoride 2:1 ratio mg/kg 2.5
Total Molybdenum mg/kg 1.1
Organic Matter LOI % wiw 16.0

‘Braziers Lane, Bracknel! Berkshire RG42 6NS
1344 890972 Email: enquines@nnm.uk.com ww nrm uk.com

NRM Laboratories iz a division of CIWO0Y 308, Bracknell Berizhire RG42 6NS Hagiteied Number; 05635711,
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - O 3450

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302219

ANALYTICAL RESULTS on ‘dry matter’ basis.

1
pH t Soil pH
Determinand Result 4 5 6 I 8 9
Soil pH 7.4
. . (1) .
Soil Nutrients Soil Index
Determinand Result Soil 0 1 2 3 4 5 6
mg/litre Index
Soil Phosphorus as P 36.6 3
Soil Potassium as K 162 2-
Soil Magnesium as Mg 40.9 1 :
i . 2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mag/kg mg/kg
Arable 200 i i
Total Copper as Cu 33.7 { i
Grassland 330 H i
) Arable 300 : :
Total Zinc as Zn 82.0 g ¢
Grassland 300 i ;
. . Arable 110 i !
Total Nickel as Ni 16.2 : :
Grassland 180 H
' Arable 3 ! :
Total Cadmium as Cd 0.35 ! :
Grassland 3 : :
Arable 300 : :
Total Lead as Pb 103 ! i
Grassland 300 : :
. Arable 400 i i
Total Chromium as Cr 30.6 y ¢
Grassland 600 ! :
=% Arable 1 : :
ercury as: 0.04 !
L T_Ot&_l M J ryang Grassland 1.5 : ;
described in Defra’'s RB427.

(1) Recommendations for liming and fertiliser should be obtained from Defra’s Fertiliser Manual (RB209). The analytical methods used are as

Date 21/04/16

e et
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - O 3450

PAUL SWEENEY AGRONOMY LTD

40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860
Please quote above code for all enquiries
Date Received 15-APR-2016
21-APR-2016

Date Reported

ANALYTICAL RESULTS on ‘dry matter’ basis.

Determinand

Total Arsenic

Total Selenium
Fluoride 2:1 ratio
Total Molybdenum
Organic Matter LOI

Units

mg/kg
mg/kg
mg/kg
mg/kg
% wiw

Tel: +44 (0) 1344

HOME FARM
SOIL
Laboratory References
Report Number 14416
Sample Number 302219

Result

8.8
0.23
11.3

1.2
12.8
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - P 1625

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302220

ANALYTICAL RESULTS on 'dry matter’ basis.

(1)
pH Soil pH
Determinand Result 4 5 6 7 8 9
Soil pH 7.4 ,5
. . (1) .
Soil Nutrients Soil Index
Determinand Result Soil 0 1 2 3 4 5 8
mg/litre Index
Soil Phosphorus as P 21.2 2 i
Soil Potassium as K 126 2-
Soil Magnesium as Mg 30.4 1 i
. . 2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Resuit Maximum 0% 25% 50% 75% 100%
mg/kg mg/kg

Arabl 200 :' E :

Total Copper as Cu 27.4 ravie i : :
Grassland 330 1 : H

. Arable 300 | i

Total Zinc as Zn 66.9 s :
Grassland 300 H E

Arable 110
Grassland 180

Total Nickel as Ni 12.7

Arable 3

Total Cadmium as Cd 0.31
Grassiand 3

Arabl 300 i

Total Lead as Pb 102 e :
Grassland 300 :

0 : Arabl 400 i ! !
Total Chromium as Cr 35.8 . i : :
Grassland 600 : : :

X Arable 1 ' ) :
Tota reury as: 0.05 i : ¢
Tot_al_ Md iy .HQ Grassland 15 F H : :
. (1) Recommendatians for liming and fertiliser should be obtained from Defra’s Fertiliser Manual (RB209). The analytical methods used are as described in Defra's RB427.

2§ Goncenlration of Potentially Toxic Elements (PTE, commonly referred to as 'heavy metals’) are in mg/kg dry soil. The maximum and the percentage of this maximum

& concentration of PTE In sollare dérived from the values in Defra's Code of Praclice for Agricultural Use of Sewage Sludge (England & Wales) 1996. I applying
5 to this soll it Is Important to ensure the sall is managed with a pH no less than 5.0, and thal the PTE maximum values are nol exceeded following the
where the pH value is less than 5.2, a FACTS Qualified Adviser should be consulted. Furlher delails are provided in the Sludge Code.

pate  .2L/04716. .
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - P 1625

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SoIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302220

ANALYTICAL RESULTS on 'dry matter’ basis.

Determinand Units Result
Total Arsenic mg/kg 7.8
Total Selenium mg/kg 0.23
Fluoride 2:1 ratio mg/kg 13.8
Total Molybdenum mg/kg 1.1
Organic Matter LO! % wiw 12.0

= Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS _
Tel: +44 (0) 134 1344 890972 Email: enquines@nrm,uk.com www.nim.ukcom

4908, Bracknal, Bedshire RGA2 NS Regiered Number: 05655711

NRM Laboralosies is - division of C)
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SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - Q 1820

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302221
ANALYTICAL RESULTS on 'dry matter’ basis.
pH M Soil pH
Determinand Result 4 5 6 7 8 9

Soil pH 8.2
] g (1) .
Soil Nutrients Soil Index
Determinand Result Soil 0 1 2 3 4 § 6
mg/litre tndex
Soil Phosphorus as P 17.4 2 '
Soil Potassium as K 83.8 1 i i
Soil Magnesium as Mg 43.8 1
. . 2
Potentially Toxic Elements @ % of maximum permissible concentration
of PTE in arable/grasssland soil
Determinand Result Maximum 0% 25% 50% 75% 100%
mg/kg mg/kg
Arabl 200 { ::
Total Copper as Cu 36.3 . i :
Grassland 330 : H
. Arabl 300
Total Zinc as Zn 71.5 revie 4 :
Grassland 300 : :
. . Arable 110 i ‘
Total Nickel as Ni 16.2 ; j
Grassland 180 i -
. Arable 3 | i
Total Cadmium as Cd 0.30 : :
Grassland 3 i
Arable 300 i ,5
Total Lead as Pb 98.6 { :
Grassland 300 H i
. Arable 400 ¢ i
T hromium as Cr 38.0 ! i
: Ofﬂ! Shie Grassland 600 : !
I i) Arable 1 : i
T i ask 0.06 { :
Total Mercury as Hg Grassland 1.5 E

"

Date

s Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
+42 1344 890972 Email: enquiries@nrm.uk.com www.nrm.uk.com

d Number: 05655711

L

ire RG42 6NS

{3

2L04/de. ..



nrm

laboratories

SOIL CHEMICAL ANALYSIS REPORT FOR FIELD - Q 1820

PAUL SWEENEY AGRONOMY LTD HOME FARM
40 CROFT AVENUE
BROMBOROUGH
WIRRAL
CH62 2BR
R860 SOIL

Please quote above code for all enquiries Laboratory References
Date Received 15-APR-2016 Report Number 14416
Date Reported 21-APR-2016 Sample Number 302221

ANALYTICAL RESULTS on 'dry matter’ basis.

Determinand Units Result
Total Arsenic mg/kg 9.9
Total Selenium mg/kg 0.27
Fiuoride 2:1 ratio mg/kg <1
Total Molybdenum mg/kg <1
Organic Matter LOI % wiw 13.3

Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS )
D) 1344 8590972 Email: enqumes@nmulccom wwwnnnukcom

e, Brocinall Bershire RG42 6N Registerad Numiten 05655711

NRM Lsboratonas is a diision of Civeg



Essity UK Oakenholt
Home Farm Oakenholt

SR 2010 No 4 Deployment
Paul Sweeney Agronomy Ltd

Appendix 3a  Summary data - Nutrient Supply - ‘DRY" Sludge
Waste Application Rate
Fresh 36 | t/ha Dry Matter 4.1 | tha
Nutrient Total Supply 5-year release est.
kg/ha kg/ha

N 124 62 Nitrogen
P20s 50 25 Phosphate
K20 7 5.6 Potash
MgO 19 10 Magnesium
SOs3 28 14 Sulphur
Ca 22 22 Calcium
Appendix 3b  Summary data - Nutrient Supply - ‘WET' Sludge

FIELDS D & E ONLY

Waste Application Rate
Fresh 250 | t/ha Dry Matter 1.7 | t/ha
Nutrient Total Supply 5-year release est.
kg/ha kg/ha
N 100 50 Nitrogen
' P20s 13 7 Phosphate

K20 11 8 Potash
MgO 12 8 Magnesium
SOs3 29 15 Sulphur
Ca 28 28 Calcium

15




Essity UK Oakenholt SR 2010 No 4 Deployment

Home Farm Oakenholt Paul Sweeney Agronomy Ltd

Appendix 4

Laboratory Data Sheets

Results follow of an example of the analysis of the waste material.

Two results are shown:
1. ‘Dry’ paper sludge (de-watered) at 11.5% DS taken in January 2019.
2. ‘Wet' paper sludge at 0.68 % DS taken in January 2019.

The plant has a policy of routine testing and results will be repeated in JULY 2019. Should
results differ markedly from those previous, a correction to spreading rate may be made.

Samples are also taken routinely for ‘wet’ liquid sludge as a contingency in the event of
future plant breakdown in which case this type of waste may be spread (on fields D & E)

‘Wet' sludge, where it is used, is essentially the same material but containing water.
In the event that liquid is spread, the maximum rate applied is 250 t/ha to comply with
COGAP recommendations. This would typically supply no more than 100 kg/ha total N.

16
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PAUL SWEENEY AGRONOMY LTD ESSITY OAKENHOLT
40 CROFT AVENUE
BROMBOROUGH PAPER SLUDGE
WIRRAL
CH62 2BR

R860

Please quote above code for all enquiries

PAPER SLUDGE

Laboratory References

_ Jample Reference : Report Number 39227

Sample Number 98395
ESSITY SLUDGE JAN 19
) Date Received 11-JAN-2019
Sample Matrix : PAPER SLUDGE Date Reported 23-JAN-2019

The sample submitted was of adequate size to complete all analysis requested.
The sample will be kept as the dry ground sample for at least 1 month.

ANALYTICAL RESULTS on ‘dry matter’ basis.

Determinand Value Units
Oven Dry Matter 11.5 %
Total Nitrogen 2.99 % wiw
Total Carbon 40.2 % wiw
C:N Ratio 13:1
Nitrate Nitrogen <10 mg/kg
Ammonium Nitrogen 801 mg/kg
Total Phosphorus (P) 5323 mg/kg
_ Total Potassium (K) 1422 mg/kg
Total Magnesium (Mg) 2818 mg/kg
'Tbial, Copper (Cu) 17.7 mg/kg

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

Danny Weare pate 23/ QI 19.

dge, Bratiers Lane, Bracknell, Berkshire RG42 6NS
(0) 1344 890972 Email: enquiries@nrm.uk.com www.nrm.uk.com
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PAUL SWEENEY AGRONOMY LTD ESSITY OAKENHOLT
40 CROFT AVENUE
BROMBOROUGH PAPER SLUDGE
WIRRAL
CH62 2BR

R860

Please quote above code for all enqulries

PAPER SLUDGE

. Laboratory References
Jample Reference : Report Number 39227

Sample Number 98395
ESSITY SLUDGE JAN 19
. Date Received 11-JAN-2019
Sample Matrix : PAPER SLUDGE Date Reported 23-JAN-2019

The sample submitted was of adequate size to complete all analysis requested.
The sample will be kept as the dry ground sample for at least 1 month.

ANALYTICAL RESULTS on ‘dry matter’ basis.

Determinand Value Units

Total Zinc (Zn) 115 mg/kg
Total Sulphur (S) 2761 mg/kg
Total Calcium (Ca) 5495 mg/kg
Total Molybdenum (Mo) 2.56 mg/kg
Total Manganese (Mn) 28.5 mg/kg
Total Lead (Pb) 5.81 mg/kg
Total Cadmium (Cd) 0.11 mg/kg
Total Mercury (Hg) <0.1 mg/kg
Total Nickel (Ni) 7.81 mg/kg
Total Chromium (Cr) 38.7 mg/kg
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PAUL SWEENEY AGRONOMY LTD ESSITY OAKENHOLT
40 CROFT AVENUE
BROMBOROUGH PAPER SLUDGE
WIRRAL
CH62 2BR

R860

Please quote above code for all enquiries

PAPER SLUDGE

Laboratory References

Jample Reference : Report Number 39227

Sample Number 98395
ESSITY SLUDGE JAN 19

) Date Received 11-JAN-2019
Sample Matrix : ~ PAPER SLUDGE Date Hegaited See o010
The sample submitted was of adequate size to complete all analysis requested.
The sample will be kept as the dry ground sample for at least 1 month.
ANALYTICAL RESULTS on ’dry matter’ basis.
Determinand Value Units
Total Sodium (Na) 1562 mg/kg
pH 1:6 [Fresh] 5.30
Organic Matter LOI 84.7 % wiw
Lime Equivalent as CaCO3 <2 % wiw
Total Aluminium 793 mg/kg
Fluoride [100:1 H2S04 Soluble] 22.2 mg/kg
Total Arsenic (As) 1.19 mg/kg
Total Selenium (Se) 0.15 mg/kg
C.0.D. [fresh] 144000 mgl/
B Neutralising Value as CaO [TNV] <1 % wiw
fyhve = LA
Danny Weare . eyom—s {0}/ LR

g H
Tel: +44 (0) 1343 4(0) 1344 890972 Email: enquines@nrm.ulccom www.nrm.uk.com

NRA Laboratiiies &
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PAUL SWEENEY AGRONOMY LTD ESSITY OAKENHOLT
40 CROFT AVENUE
BROMBOROUGH PAPER SLUDGE
WIRRAL
CH62 2BR

R860

Please quote above code for all enquirles

PAPER SLUDGE

Laboratory References

. Jample Reference : Report Number 39202
’ Sample Number 77902
PAPER SLUDGE WET
i Date Received 11-JAN-2019
Sample Matrix : PAPER SLUDGE Date Reported 17-JAN-2019
The sample submitted was of adequate size to complete all analysis requested.
The sample will be kept under refrigeration for at least 3 weeks.
ANALYTICAL RESULTS on ’as received’ basis.
Determinand Value Units
Oven Dry Solids 0.680 %
Total Nitrogen <0.04 % wiw
Total Carbon 0.20 % wiw
C:N Ratio N.A.
Nitrate Nitrogen <10 mg/kg
Ammonium Nitrogen <50 mg/kg
Total Phosphorus (P) 22.0 mg/kg
Total Potassium (K) 35.9 mg/kg
Total Magnesium (Mg) 28.1 mg/kg
& Total Copper (Cu) <0.2 mg/kg
D arren W hitbread Date ]7/01/19 .........

ers Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
44.(0) 1344 890972 Email: enquiries@nmm.uk.com www.nrm.ukcom
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PAUL SWEENEY AGRONOMY LTD ESSITY OAKENHOLT
40 CROFT AVENUE

BROMBOROUGH PAPER SLUDGE
WIRRAL

CH62 2BR
’ R860

Please quote above code for all enquiries

PAPER SLUDGE

Laboratory References

. Jample Reference : Report Number 39202
Sample Number 77902
PAPER SLUDGE WET
) Date Received 11-JAN-2019
Sample Matrix : PAPER SLUDGE Date Reported 17-JAN-2019
The sample submitted was of adequate size to complete all analysis requested.
The sample will be kept under refrigeration for at least 3 weeks.
ANALYTICAL RESULTS on ‘as received’ basis. -
Determinand Value Units
Total Zinc (Zn) 0.66 mg/kg
Total Sulphur (S) 46.9 mg/kg
Total Calcium (Ca) 115 mg/kg
Total Molybdenum (Mo) <0.05 mg/kg
Total Manganese (Mn) <0.5 mg/kg
Total Lead (Pb) <0.5 mg/kg
Total Cadmium (Cd) <0.01 mg/kg
Total Mercury (Hg) <0.05 mg/kg
Total Nickel (Ni) <0.2 ma/kg
Total Chromium (Cr) 0.40 mg/kg
v ..Darren Whitbread Date.sd ZOU A9

n Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
Tel: +44 (0) 13




nrm

laboratories

PAUL SWEENEY AGRONOMY LTD ESSITY OAKENHOLT
40 CROFT AVENUE
BROMBOROUGH PAPER SLUDGE
WIRRAL
CH62 2BR

‘ R860

Please quote above code for all enquiries

PAPER SLUDGE

Laboratory References
)ample Reference Report Number 39202
) Sample Number 77902
PAPER SLUDGE WET
. Date Received 11-JAN-2019
Sample Matrix : PAPER SLUDGE Date Reported 17-JAN-2019

The sample submitted was of adequate size to complete all analysis requested.
The sample will be kept under refrigeration for at least 3 weeks.

ANALYTICAL RESULTS on ’as received’ basis.

Determinand Value Units
Total Sodium (Na) 125 mg/kg
pH 1:6 [Fresh] 5.08

Organic Matter LOI 0.55 % wiw
Lime Equivalent as CaCQO3 <2 % wiw
Total Aluminium 3.49 mg/kg
Fluoride [100:1 H2S04 Soluble] <10 mg/kg
Total Arsenic (As) <0.5 mg/kg
Total Selenium (Se) <0.02 mg/kg
C.0.D. [fresh] 7880 mg/l

ﬂf Neutralising Value as CaO [TNV] <1 % wiw B

arren W hit bread Datewsd QLA

-------------- e e o e

ers Bridge, Braziers Lane, Bracknell, Berkshire RG42 6NS
Tel: +44 (0) 134% 2

NRAM Labaralonies 5 &




Essity UK Oakenholt
Home Farm Oakenholt

Appendix 5

Crop Nutrition Data

SR 2010 No 4 Deployment
Paul Sweeney Agronomy Ltd

Advice given to the applicant on crop nutritional requirements for these fields based on the
supply of nutrients from the waste application.

This will be amended / updated at the time of application as future cropping is finalised.

Fields D, E Q
Number No’s, 4727, 3320, 1820
Grid Ref SJ26486927
Crop Area Ha 2.1 +3.83+0.8
=6.73 Ha
Soil Texture Sandy / Clay Loam
Last Crop Turnips
Next Crop Beet (Fodder)
Anticipated yield Tonnes / ha | 60
Soil Nitrogen Supply SNS 1
Assessed crop N requirement kg/ha 130
Estimated N supply from waste kg/ha 25
Fertiliser N Requirement kg/ha 105
Soil P index 20r3
Fertiliser Requirement kgtha P2Os | O
Soil K index 1
Fertiliser Requirement kg/ha K20 120
Soil PTE levels COGAP All within limit
Fields K,L,N P, 4
Number No's 9298, 0229, 4449, 1625, 3921
Grid Ref S$J26447049 |
Crop Area Ha 4.96+ 3.96 + 2.26 + 3.46 + 8.66
= 23.30
Soil Texture Sandy Loam / Clay Loam
Last Crop Beet / Barley
Next Crop Barley
Anticipated yield Tonnes /ha | 6.0
Soil Nitrogen Supply SNS 1
Assessed crop N requirement kg/ha 150
Estimated N supply from waste kg/ha 25
Fertiliser N Requirement kg/ha 125
Soil P index >2
Fertiliser Requirement kg/ha P20s | 0
Soil K index >1
Fertiliser Requirement ka/ha K20 120
Soil PTE levels COGAP All within limit

17



Essity UK Oakenholt
Home Farm Oakenholt

SR 2010 No 4 Deployment

Paul Sweeney Agronomy Ltd

Fields 0]

Number No’s, 3450
Grid Ref SJ26486927
Crop Area Ha = 3.91 Ha
Soil Texture Sandy / Clay Loam
Last Crop BEET

Next Crop WHEAT
Anticipated yield Tonnes/ha |9

Soil Nitrogen Supply SNS 1

Assessed crop N requirement kg/ha 200
Estimated N supply from waste kg/ha 25

Fertiliser N Requirement kg/ha 175

Soil P index 6

Fertiliser Requirement kg/ha P20Os | O

Soil K index 2

Fertiliser Requirement kg/ha K20 120

Soil PTE levels COGAP All within limit
Fields Js

Number No 1743,
Grid Ref SJ26447049
Crop Area Ha 4,06 =4.06
Soil Texture Sandy Loam / Clay Loam
Last Crop MAIZE

Next Crop MAIZE
Anticipated yield Tonnes / ha | 40

Soil Nitrogen Supply SNS 1

Assessed crop N requirement kg/ha 125
Estimated N supply from waste kg/ha 25

Fertiliser N Requirement kg/ha 132

Soil P index 3

Fertiliser Requirement kg/ha P2Os | 0

Soil K index 3

Fertiliser Requirement kg/ha K20 0

Soil PTE levels COGAP All within limit

18



Essity UK Oakenholt
Home Farm Oakenholt

Appendix 5b

Repeat Waste Applications, previous Deployment

SR 2010 No 4 Deployment
Paul Sweeney Agronomy Ltd

2018 waste applications PAN-002333 | 2019 — APPLICATION PLAN
FIELD | Crop Type & Rate Application | Crop Type & Rate Application
Timing Timing
T/ha T/ha
D Turnips | Liquid Sludge | June 2018 Beet Contingency
100 Liguid 250
E Turnips | Liquid sludge | May 2018 Beet Contingency
100 Liquid 250
Q Turnips | None Beet Dry Sludge April / May
36
K Beet Dry sludge April Barley Dry Sludge April / May
23 2018 36
L Beet None Barley Dry Sludge April / May
36
N Barley Dry Sludge August Barley Dry Sludge August
28 2018 36
o Wheat Dry Sludge September | Wheat Dry Sludge August
28 2018 36
P Barley Dry Sludge October Barley Dry Sludge September
14 2018 36
J Maize None Maize Dry Sludge April / May
36
4 Barley Dry Sludge February Barley Dry Sludge Feb / March
33 2019 36 2020

Because the application rate of the waste is so low, applications in repeated seasons do not

pose any risk of over-application either of nutrients or PTE.

The maximum application rate in 2018 (of the ‘dry’ sludge) was actually 28 T/ha which will
have supplied a total N application of 62 kg/ha Total N (= 25% of the annual Cogap / NVZ
limit). The 2019 application rate is programmed at a total 0f 124 Kg/ha N ( 50% of the Cogap
/ NVZ limit). Therefore, there is no risk that any of these limits will be breached — even if
repeat applications were made within 12 months of each other. In fact, applications are
normally programmed to occur a minimum of 9 months apart and often fall at close to 12
months, just depending how the cropping season falls.

Liquid waste ‘wet’ sludge’ is planned for application in fields D & E as a contingency at a
maximum application rate of 250 t/ha, being the Cogap limit. In reality, when liquid waste is
spread, the actual rate is normally 100 T/ha. The 250 T rate would apply Total N at 100 kg/ha

and therefore the 100 T rate will supply only 40 kg/ha total N.

Fields D & E were, in fact, treated with liquid waste in May and June 2018 (at a rate of 100
T/ha). Should liquid waste be available in 2019, it will be applied to the same fields again
and there is no risk of breaching the Cogap / NVZ limit.

19
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Home Farm Oakenholt Paul Sweeney Agronomy Ltd

Appendix 6

Official & Scientific Publications

Selected references to the need to maintain and enhance soil organic matter are given below:

Excerpts: REPORTS OF THE TECHNICAL WORKING GROUPS

ESTABLISHED UNDER THE THEMATIC STRATEGY FOR SOIL PROTECTION

Van-Camp. L., Bujarrabal, B., Gentile, A-R., Jones, R.J.A., Montanarella, L., Olazabal, C. and Selvaradjou, S-K.
(2004). Reports of the Technical Working Groups Established under the Thematic Strategy for Soil Protection.
EUR 21319 EN/3, 872 pp.

Office for Official Publications of the European Communities, Luxembourg.

VOLUME - Il ORGANIC MATTER AND BIODIVERSITY
Task Group 4 on EXOGENOUS ORGANIC MATTER (EOM)

P402 Recommendations concerning soil improvement and other environmental benefit
This report concludes that EOM use should be viewed as a positive activity that is to be
recommended in production systems where good practices, soil and EOM quality issues are fully
observed and accounted for.

1. The application of EOM on soil is in principle recommended if it is of an appropriate quality and if it
is applied according to good practices.

2. If these two requisites are fulfilled, the application of EOM is recommended because it can
contribute to maintaining adequate soil organic matter levels and to managing soil organic matter and
assist with reducing soil erosion particularly in areas where degradation of soil is an issue. It can
supply stable and non-stable organic matter to soils in support of important soil functions.

3. Contrary to mineral fertiliser which does not contain organic matter, the application of EOM can
also

enhance biological activity in soil, which induces better aggregation and/or better porosity of soils.

4. The application of EOM can thus improve tilth and workability, increases buffer capacity, may
reduce

nutrient leaching, improves water retention, etc. of treated soil.

5. All of which impinge upon savings of energy, savings of non renewable resources (such as mineral
phosphates), protection of organic soils from peat production (as compost can be added to soil
improvers and growing media, replacing partially peat) and sustainable management of croplands.

6. The application of EOM is also recommended because it can close nutrient cycles, contribute to
reduce nutrient leaching and less reliance on nonrenewable materials such as mineral phosphates.

Conclusions
EOM use has a very positive role to play at an EU level. With specific reference to the EU Soil

Thematic Strategy, EOM application to soil can contribute to maintaining adequate soil organic matter
levels and to managing soil organic matter, assist with reducing soil erosion particularly in areas
where degradation of soil is an issue.

Continuously, and intensively, cultivated arable land is seen as a particular priority in terms of
promoting organic inputs. Prevention, precaution and sustainable soil management should be at the
core of soil protection and sustainable land use policies. Degraded soils have a reduced potential to
perform key functions, and because soil is essentially non-renewable, may not regenerate or recover.
This requires a longer term view to be taken in view of the fact that the build-up of organic matter in
soils is generally much slower that its decline. EOM has the potential to address both short and long
term objectives for soil protection including contributing to an improvement in soil biodiversity.
However, establishing a single threshold value for soil organic matter content at an EU level is not
considered to be appropriate or desirable given the diversity of soil types, climatic conditions and
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multiplicity of soil functions across Europe. This is better carried out at a local scale to assess status
and necessary actions to address any concerns. With specific reference to the Kyoto Protocol relative
to the Climate Change, EOM application to soil can maintain or increase organic carbon in soils,
permitting biosequestration of carbon in soils. This report also stresses how significant EOM additions
to soils are to the management of waste in Europe.

Integrated EOM management can make a substantial contribution to sustainable development
targets. So far as is possible, as much of society’s resources should be recycled to allow completion
of nutrient cycles, so long as this is done in a responsible manner. Protecting nonrenewable mineral
resource such as mineral phosphates and peat are also issues that the use of EOM can help to
address for wider benefit.

The positive role of EOM on soils requires policies that encourage this to happen. The key to
integrate waste management into soil protection policies. A considerable challenge exists in terms of
balancing agricultural, energy recovery, waste management and soil protection policies, however.

As EOM of inappropriate quality may participate to the contamination of soils, waters and more
generally environment, a comprehensive approach is required to ensure protection of soil, water and
air quality from the production and use of EOM. Consideration needs to be given to the overall
environmental impact (i.e. air, climate change, soil, water, living organisms, etc.) of encouraging EOM
recycling (for example: would the increased loss of ammonia and subsequent impacts on air quality
that would result from composting of manure and slurry outweigh the benefits of stabilising the OM?).
Research work should be undertaken to make this type of assessment.

It is necessary to think more holistically about measures to manage EOM and to first consider the
potential negative or positive impacts and the effectiveness of current or projected measures and
whether these may deliver the necessary benefits (for example, IPPC Directive, regulation for the
authorisation of additives in feeding stuff belonging to group of trace elements, project of Directive for
limiting the Cd content in phosphates, Nitrates Directive, measures to tackle diffuse pollution within
the Water Framework Directive, CAP reform, project of Directive on biowaste, project of revision of
the Directive on sludge, Animal By-product Regulation, Directive on renewable energy sources,
Landfill Directive, etc.).

In particular, this will require continued implementation of existing Directives, for example the Nitrates
Directive, as well as the Commission advancing Directives for Sludge and Biowaste respectively.

P415 7. RECOMMENDATIONS

7.1. Soil improvement and other positive environmental benefit

The application of EOM on soil is in principle recommended if it is of an appropriate quality and if it is
applied according to good practices. If these two requisites are fulfilled, the application of EOM is
recommended because it can contribute to maintaining adequate soil organic matter levels and to
managing soil organic matter and assist with reducing soil erosion particularly in areas where
degradation of soil is an issue. A site-specific minimum level of SOM is a key element to the
maintenance of different soil functions. Contrary to mineral fertiliser which does not contain organic
matter, the application of EOM can also enhance biological activity in soil, which induces better
aggregation and/or better porosity of soils. Microbial activity, which plays an essential role in the
decomposition of exogenous organic matter, is influenced by soil pH. Soils in Central and Northern
Europe may have a natural trend toward acidity; in these situations lime treated sewage sludge may
help to enhance pH.

The application of EOM can thus improve tilth and workability, increases buffer capacity, may reduce
nutrient leaching, improves water retention, etc. All of which impinge upon savings of energy, savings
of non renewable resources (such as mineral phosphates), protection of organic soils from peat
production (as compost can be added to soil improvers and growing media, replacing partially peat)
and sustainable ‘
management of croplands The application of EOM is also recommended in order to completg nutrlent
cycles, as EOM contains nutrients (mainly nitrogen and phosphorus) in different forms, quantities and

availability according to the type of EOM.

Excerpt: ‘The First Soil Action Plan for England: 2004-2006’. Defra J
P14 The EU Soil Thematic Strategy identifies contamination, erosion and organic matter as three
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priority issues for European soils and is also developing overarching plans for soil monitoring and
R&D. The EU strategy will be a key element in soil policy over the coming years, providing a
framework in which to develop the Government’s policies and actions.

P17 Defra will seek, during negotiations on the proposed Bio-Waste Directive, to agree
arrangements which encourage the return of organic material to soil, but in ways which respect the
natural diversity of soils and do not impair their long term functioning.

P20 There is particular concern over levels of organic matter in some soils under tillage, because of
the links between organic matter and soil structure and erosion.

Excerpt: ‘Sustainable Farming and Food Strategy — indicator data sheet’. Defra.

Environmental outcome: Better use of natural resources.

Headline indicator H 5: Soil quality - soil organic matter

Organic matter is important for soil fertility, stability and water retention.

Changes in soil organic matter are gradual.

Since 1980 there has been an estimated average overall loss of soil organic matter of:

» 15% in arable and rotational grass soils;

* 16% in soils under permanent managed grassland;

* 23% in soils on agriculturally managed, semi-natural land.

Target

To halt the decline of soil organic matter caused by agricultural practices in vulnerable soils by 2025,
whilst maintaining, as a minimum, the soil organic matter of other agricultural soils, taking into
account the impacts of climate change.

This indicator was updated in June 2006.

Excerpt: ‘Cross Compliance — Defra Guidance for Soil Management 2006’

P6 .What is Good Agricultural & Environmental Condition (GAEC) for soils?

Good soil management means better productivity as well as improved environmental standards; it is
vital to achieving good agricultural practice on your farm. Preventing soil eroding from fields and
maintaining soil organic matter and a good soil structure are central to your responsibility for meeting
the soil standards of GAEC.

P10. Maintaining soil organic matter.
Soil organic matter improves the workability and fertility of soils, helps to maintain good structure and

reduces the risk of capping, slumping and erosion. Continuous arable cropping reduces soil organic
matter and positive action may be needed on some soils to maintain or increase current contents.
Organic matter is added to soil by:

e returning crop residues;

e introducing cover crops, grass leys or longer periods of grass into the rotation; or

e applying bulky organic manures.
P11. General principles of good soil husbandry.

Soil organic matter improves soil stability and increases workability.

P20 Peaty soils
This group includes peat and organic soils that may be found both in lowland and upland situations.
Peat topsoils contain more than 50% organic matter, while organic soils have more than 12%. These
soils are widespread in the uplands and are also found in lowland bogs and river valleys. They are
intensively farmed in the Fens of eastem England and the Lancashire Mosses. In the Fens and
Mosses these soils are very important for arable and vegetable production. They are vulnerable to_
soil loss by wind erosion because they are light and loose. When drained and cultivated, these soils

are vulnerable to ‘wastage’ by oxidation of the peat.
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Excerpt : ‘UK SOIL DEGRADATION’
The Parliamentary Office of Science and Technology, Number 265, July 2006

Soil organic matter
Organic matter is vital for the physical, chemical and biological functioning of soils. Around 18% of the

organic matter present in arable topsoils in 1980 had been lost by 1995. One of the reasons for this
was that grasslands were ploughed for arable use. Some experts consider that the amount of organic
matter in some soils may now be reaching such low levels that crop production may not be
sustainable in the long term. As organic matter declines, so does the soil structure, so that the soil
becomes more susceptible to physical erosion. Steps being taken to address loss of organic matter
from soils include recycling farm manures, sewage sludge, and composted green wastes in soils.
However, injudicious application of these organic materials may lead to diffuse water (nitrate and
phosphate) pollution, and air pollution (odour and ammonia).

The challenges in future are to maintain and where possible enhance soil organic matter while
minimising the polluting effects of applying organic materials.

POST is an office of both Houses of Parliament, charged with providing independent and balanced
analysis of public policy issues that have a basis in science and technology.

Excerpt: “The State of Soils in England & Wales”, Environment Agency, 2004

P17 Manure, slurry and waste applied to land

Some controlled wastes can be spread to land for agricultural or ecological benefits, as long as the
wastes are not a pollution or health risk. There is a lack of collated data on the amount and quality of
this waste, but an estimated 4.5 million tonnes of industrial waste is recovered to land each year. The
paper and food and drink industries are major sources. Conditions applied through the waste
regulations should prevent any long-term build-up in soils of contaminants, but this also depends on
responsible management. This route for recovery of value from waste may become more important
as industries seek alternatives to landfill.

Spreading sewage sludge and controlled wastes on land is often the best practicable environmental
option to recover these materials and benefit soils. However, care is needed to avoid detriment to the
soil and other environmental media. All inputs must be accounted for by land managers so that safe

loading limits of nutrients and contaminants are not exceeded.

P18 The quality of agricultural soils
Soil is a farmer’s key asset. Good soil husbandry should help to maintain yields and reduce the costs

of soil damage both on and off the farm. The organic matter content of soil is a key indicator. Itis a
food supply and habitat for soil organisms, maintains soil structure, holds and recycles nutrients and
retains pesticides and other chemicals, allowing some to be broken down biologically. Between
1979-81 and 1995 the organic matter content of agricultural topsoils in England and Wales fell by an
average of 0.5 per cent (Figure 15). This may be related partly to the conversion of grasslands to
arable use and partly to dilution caused by deeper ploughing. This loss may not be significant for
crops, as the organic content of most farmland soils remains above the suggested critical threshold of

two per cent, but it may affect other functions J
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Excerpt: “CEC Towards a Thematic Strategy for Soil Protection”,
European Commission 2002

“Erosion is triggered by a combination of factors such as steep slopes, climate (e.g. long dry periods
followed by heavy rainfall), inappropriate land use, land cover patterns (e.g. sparse vegetation) and
ecological disasters (e.g. forest fires). Moreover, some intrinsic features of a soil can make it more
prone to erosion (e.g. a thin layer of topsoil, silty texture or low organic matter content).”

“Soil organic matter is composed of organic material (plant root remains, leaves, excrements), living
organisms (bacteria, fungi, earthworms and other soil fauna) and humus, the stable end-product of
the decomposition of organic material in the soil by the slow action of soil organisms. As such it is
constantly built up and decomposed, so that carbon is released to the atmosphere as CO; and
recaptured through the process of photosynthesis.

Organic matter plays a central role in maintaining key soil functions and is an essential determinant of
erosion resistance and soil fertility. It assures the binding and buffering capacity of soil, thus
contributing to limit diffusion of pollution from soil to water.

Figures for England and Wales show that the percentage of soils with less than 3.6% organic matter
rose from 35% to 42% in the period 1980-1995 probably due to changing management practices. *

“Although the complexity of soil biodiversity dynamics is not yet fully understood, there is evidence
that biological activity in soils is largely dependent on the occurrence of appropriate levels of organic
matter.”

Abstract: “Is there a critical level of organic matter in the agricultural soils of
temperate regions: a review “

P. Loveland and J. Webb
National Soil Resources Institute, Cranfield University, Silsoe, Bedfordshire MK45 4DT, UK

ADAS Consulting Ltd., Woodthorne, Wergs Road, Wolverhampton WV6 8TQ, UK

"Soil organic matter (SOM) is a complex mixture, which influences a number of soil properties and
nutrient cycling, and is itself influenced in kind and amount by land-use, soil type, climate and
vegetation. There is considerable concern that, if SOM concentrations in soils are allowed to
decrease too much, then the productive capacity of agriculture will be compromised by deterioration
in soil physical properties and by impairment of soil nutrient cycling mechanisms. This has clear
implications for the sustainable use of soil.

We have focussed our discussion from the standpoint of the sustainability of UK agriculture, because
we know that best, but similar concerns are equally valid elsewhere in the world. Although soil
scientists would expect to find different behaviour in different soils at different ‘critical’ concentrations
of SOM, it seems widely believed that a major threshold is 2% soil organic carbon (SOC) (ca. 3.4%

SOM), below which potentially serious decline in soil quality will occur.” |
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