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2. Technical Summary

If we have at least 100 milliontonnes of wastewith a potential to recyclgo land and 5.7 million
hectares of land availablfor regcling, why aren't they all being useds a sourceof nutrition and
organic matte®

In the United Kingdomwe have a poor track record ofwaste application, get concernedover
contamination,get confused by thdegislation, andften are reluctantto embrace new practicesThis
all has arimpad on why weare not taking advantage of these wastes

We are living in a changing world with finite resources, climate change issues, energy supply issues and
uncertainty of whenoil production will reach gpeak Can we defend the apparent waste of nutrition

such as the estimated 57000 tonnes of phosphate entering landfill in Europe every year? Surely we
should be as efficieht utilisingall the locallyavailable nutrition wehave before we manufacturand

mine fertiliserfrom distant countries

To study this topic furthet visited countries that fell into two groupsThe first group werg¢hose with

low population density,plentiful mineral resources and reseryesho can bury waste without it
offending anyone Secondly, well developed countries with limited resources, limited land area and a
high level of public awareness of gessues.

In the UK several options exist to improve the use of organics recycling. We need to focus on many
solutionsand dispel the mythsuse science todefine what the real risks arémprove the mage and
methods of applicatiorand use proactive marketin@@specially on the improvements to the soil that

this brings.
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Anaerobic digestion is also a siggant solution to his problem. It provides a self financing route to
process food and livestock wastét. also removes pathogens, removes odoansl provides storage for
waste. Finally, it produces digestate, an inorganic fertiliser substitute, which ultimately supgplies
product with an improved public image for application to land.

All waste products can safely be recycled to land, all the assumed issues wétptbdsicts do noexist
and simple solutions of biosecurity, analysis and best practice can ensure thatuthagricultural

benefit of all these products can be achieved, but@isy 2y f & adzOOSSR AF GKS YAy
isremoved and itisS LI I OSR G A 0K WY deiyNR SWAIZA tdzOZANRR A TG 2 Y LINR @S

3. Introduction

Personal Background

| grew up on my family farm near Llandrindod Wells in Powgsupland livestock farm producing
pedigree Hampshire Down sheegpmmercial fat lambs, store cattle, and freenge eggs Value is
added wherever possible

This provided a rounded agricutal knowledge for my further studieat Harper Adams Agricultural
College. Graduating in 1992 | pursued a caiaeFarm Management whicthen led to becomingself
employed in 2000 and focuag on agonomy and farm business adviceA strong theme in my
management positions was environmental stewardship and this continued in my advisoryWeking
in Herefordshire and Powyis a privilege and farm structures agted to my style of management.

a® advYLI GdKe F2N 0KS Sy gdAiNER yproted the anyiréhmeantkySu pOeey OS LIG
@2dzNJ gl f€SGé¢ KIFa | gl & alf youSDseyapplyphdsphatd and itiis IBt2isd) Y& | R
solution by runoff you have toeplacenot onlythe phosphate but you lose the soil forever.

You can imagine mgnthusiasm when approached bgcal waste disposal firnfiPatricks¢ based at
Marlbrook, Leominster) in early 2007 to help try to reduce their disposal costs by changing the normal
route of disposabwayfrom sewage treament works to land application

This allowed meo bring together many of my skill area$ Agronomy, Business Advice, Environmental
Stewardship, and Farm Management with my pet topics of increasing soil organic matter and reducing
the cost of inputs.A client of mine is often heard teilj people that he uses me as his agronomist and
adviser because as a Welsh hill farmer | am very reluctant to recommend anyone to spend money unless
it is absolutelynecessary!

Realising that using these wastes could reduce the purchased fertilizer osagey Of A Sayhis Q &
seemed too good to be trueWhat was the catch?At the risk of you not reading any furthdr still
KISy Qi F2dzyR | NBI &2y Y 2hutthierd ard madhyfissueditdcsrsider ithed (0 S &
process The diversion of @avage sludge, compost, food wasi@ant tissue, poultry shed washings,

wood chips, chocolate, jamsgeptic tank waste, beverage {pyoducts, whey, vegetable waste, and many
othersfrom landfill is als@nimportant reason for using them to apply to land
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It is routine for applications ofhocolateto fertilise maize, septic tanko fertilise grass,and sewage
sludgeto fertilise cereals. This usually results in client®t spending any money at abut saveshem
between £120 and £X¥per ha

Oriqgins of the Study

Applying for a Nuffield Scholarship forced me to focus on what | needed to achieve from the travels that
may reslt. Answers were needed to the questions of contamination, odour, nutrient content, public
awareness, application options, éuo identify if any products were not applicable to land application.

The relevance of my topic hit home when | startedkiog for land on which to apply wasted. either

had strong objections to it or immediate support for iThe extremes of viewsere immense Those
against its applicatiofj dz2 1 SR aO2y (i YAY I A2y £¢X afSIAAatLIGA2YyET 6
who received it without question seemed content to apply it into livestfiekds and did not even
implementsufficient biosecuty withdrawal period.

I could see that in order to keep applying the wastes | would need to find answers for both groups of
people to ensure for myself and for Patricks that we were not causing issuesswitltontamination;
farm biosecurity; bad pulzity; or at the extreme, a risk of prosecution

4. Background
4.1What is Wast&

In order to legislate something it must first have a definition. The Environment Agency defines waste as

Gl ye &adzoaidlyOS 2N 202500 o6& sRRBI dzKSS K 2thisRSihkrar @ 13 QIR NE
the problems begin.All productsare brandedwith the WasteClitle which instantly produces an image

of toxic materials which have a damaging effect on both humans and the environnTf@ninake a

point, the same volum of gypsum, for example, could be both waste and/or fertiliser depending on the
circumstances in which it was produced and why it changed haflis. is one of the main reasons that

many people find wasta difficult subject to fully understand

When visting GermanyHolger MeyerK Nord, Ganderkeseahade what was a defining statemt for

me. He said "waste is simpla resource that wasn the wrong placé Hs business of waste
decontamination, depackaging,composting, anaerobic digestioand supplying anaerobic digestion
feedstocks using novel equipment and processé®wed how relocating and processing these wastes
turned them intoreusable and usefydroducts

I completely accept that it will always be waste legislation that needs to regulaterteajaplication of
these productsbut it does nothing to help with the image issue

4.2 \Waste Disposal
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When | visitedSevernTrent Sewage Treatment Workaear Kinveyit became apparent that massive
underinvestment is hampering improvements at theseatment works. At least 65000 tonnes of
sewage passes through this plant daily and yet the incinerator on site is inoperable and the anaerobic
digester plantis small and ineffective so with the continuous waste from 1/4 million people all the
benefits ae not being utilisedbther than Biosolidbeingtaken from the siteand applied to land So
reliable large quantities of wastes are arrivingt@atment plants daily ananly biosolidsare being
produced, a shame when electricity could be produced ad and heat utilised as well

Snce Victorian timeshis waste has been going to lamdbeit unregulated This is oftenforgotten when
discussing theféect that waste applications have on the land they are applied Yau could argue tt

we are in anore industrialied age but knowledge has on balance reduced the impact that we have on
our immediate environment.

The historical lack akgulation had the #ect of producing a disposal attitude which was consideted
V2N dzyGAf GRS SFFNEA&A vedFd nYChayaio ldniSaplitfatoald résBitioma
this period when locally they may well have obseresdmples of obvious bad practice.

I have alwaysapplied waste to land using best practice application rates which ensureathdhe
available nutrients are used upy crop demand k seems pointless over applying these wastes as it
simply losesavailable nutrition by leaching @tmospheric losand reduces tharea ofland that could
benefit from these applications

With 5.7 million hectares of land in the UK available for land spreading out of a total of 9.1 million
hectares (Nicholsoet al. 2008) why would yonantto over applythis waste?

Being spreadnnuallyon this lands around:

7 million tonnes (fresh weigh®f industrial wastes
4 million tonnes of Sewage Sludge

1 million tomes of compost

91 million tonnes of Farmyard Manures

= =4 =4 =

(SourceChambers and Chadwick, 2008)

This only equates to around 330 tonnes per farm in the UK, it sounds easily achievaie fThe
secret lies with how we apply these wastasdahow we utilise thenutrients andhow any successful
offsetting of manufactured Nitrgen fertilier will benefit business finance anthe gbbal environment
significantly.

It ismy personal beliefhtat there areactually more wastes available than the 100 million tonnes that is
often quoted which due to contamination or cost of recovery is not included in this list, a rising cost of
nutrition may well change this

4.3Waste Applications to Land
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The disposal mindselhad a "shot across the bowswith the exemption system introduced under the
Eurgpean Waste Framework DirectiveThis allocated a permit for individual waste products to be
applied to individal areas of land of up to 50 has in sizkt.has not been without its problems but has
helped improve the image of waste applications to land and certainly helped the Environment Agency to
effectively police the application process.

Under a disposal regimeabkgound micro contaminants were neveeen as important comgred to

the disposal of wastevhich would have had limited storage available on thessite which they were
generated. You can understand some of this bullish approach when dealing with waste generators.
They only see the issues fas as the'factory gaté. TheyoftenK I @S | WFANBS oNARIFRSQ |
disposal (last minute and large volumes) andaiten not prepared to work with farmers to simplify the
process. They either want large quantitietd be removed immediately othey want small quantities
removed regularly. The waste disposal firmare responsiblewhen applications have a health or
environmental impact but no one considers the pressure being exerted on them to dispose of products
as quickly and as cheaply as gibte. The lack of collaboration is completely different to the community

and farmer led integrated waste handling that we see in Germany and Sweden as well as many other
countries.

Patricks, Marlbrook Leominster, Trailed tanker with splash platesho@ing return trip to headland to
fill up.
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Until the start of my Nuffield studiediquid slurries wereapplied bya splash platen the back of a
tanker as per much of standard farm slurry application equipmefield tankers are refilled from
'nursé tank locatel on the headland of the fieldsThis buffered the often erratic movernme of liquid
slurries from waste supplier This type of system has two inherent problems, firstly compaction of the
land caused by repeated trips back to the 'nurse'ktaand loss of nutritional valugndincreased smell
from the aerosols produced from the splash pldteoking back it is no wonder the public had concerns
and this type of approach had to be phased ouWompaction and soil structural damage must be
prevented at all cost

In Holland Henk Eggink, the owner of Slootsmid Agricultural Machinery Dealership in hasemed me
this was the right decisionThis was an unplanned visifter passing th dealership and seeingurry
injection and handling equipnm on the forecourt | decided to call in. HenkEgginkwas involved on
"The Panél advising the Agricultural Minister on Slurry applications to landwaeadt out of his way to
assst me including arrangin@ visit to a farmer clienof his Jan Egginkwho also advised thesame
minister. Jan Eggink outlinethat their government now approachethe environmental impact of
farming with acarrot rather than stick approachFarmersn Hollandare allowed to increase the output
from their farms if they can jpve how efficientthey are at utilising nutrient. Ais sounded very logical
to me.

In Ireland a similarvisit to SlurryKat also helped witthoosingalternative equipment to impree my
application systemsA dribble bar was chosen following this mewgdias the running costsere lower
than a trailing shoe, the expected machine life vaésolongerand the environmental losses were not
significantly different. It was refreshing to see Garth Cairns producshgry application equipment
specifiedfrom practicality and reliability perspectigeoupled with"testing them almost to destruction”
in the contracting arm of the business.
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Spreadwise Shallow injector one of the new equipment options

4.4 Legislation

Since 1994 England and Wales has teacbmply with the European Waste Framework Directive (WFD)
which requires member states by law to intervene to protect the environment and human health
through a system of permits and exemptiofrem the need to permit(Environmental Permitting).
These &emptiors have developed into 2 main typessimple and notifiable The majority are simple

and require only notification. Notifiable exemptions require more information to be submitteddan
carry an annual charge and-registration fee. Low risk Regutary Position Statements allow certain
wastes to be spread to land for agricultural or ecological benefit in the absence of an Environmental
Permit

Waste Protocols help define when certain products cease to become a waste and no longer need
regulatory catrols, the assumption is that they will have been processed to an acceptablgastH.e.

PAS 10@; Compost PAS 11@ Anaerobic Digestate In reality these standards are not that easy to
achieve and the level of compliancesimilar to Environmental émitting requirements. Online tools

have proved difficult to use and the level of work required is little different to an Environmental permit
application.

Environmental Permitting sounds as if it has all the bases covered but in fact gaps stilbaeist,
products exist that have no route to landnd some products have no legislation against thera to
being low risSeptic Tank and Poultry shed washind$ppefully the revised Environmental Permitting
system that is currently undexonsultation wil address these low risk products that have no recycling to
land permission

4 5 Attitudes to Waste

A report on the disposal or reuse of sludge in the South West (Surfers a&ansge, 2006) was
conducted byA Y RA @A Rdz £ & @A & A in Cofrilvall dtdnkes imeReStiyy raadi@levaO i ¢ A
concerning that 20% of individuals questioned had never heard of Sewage Sludge before, and 51% of
them assumed all Sewage Sludge was dumped at sea, but, on a more positiveédn#ieof individuals

were nd intending to avoid eating crops that had been fertilized with treated sludge if it had been
applied in accordance with all the legislation and guidelines that were in place to protect consumers.

As part of this survey individusalvere given a presentain on the processes involved in the disposal and
reuse of Sewage Sludge and it showed tleansidering most people are uninformed on this subject
when presented with unbiased facts they do see that the utilisation of this product as a fertiliser is a
postive thing. Even though 45% of those surveyed indicated that their preferred route for disposal was
onto non food crops these same people did not disagree with the application of Sewage Sludge to food
crops. TKS NB L2 NI | f & Zhe @@¢/iddndiBnIiat péole liave available to make an
informed decision increased the likelihood of support for the use of sludge on food crops, and it was felt
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that to ensure public support is maintained for this route, more information on sludge treatment and
usS aK2dzZ R 0S YIRS I @lAtlotS G2 GKS Lzt AOéo

It would appear that the solution is simply to edueahe public and get on with it. his is correct in
part but a much more complicated problem exists!

5. Waste Contamination

As the "8rfersagainstSewage" swey showed uninformed people are very likely to assume that wastes
should not be applied to land because of the contamination that is likely to be found withis tihere
any truth in this?

During September 2009 | visit@&jorn Vinneas in Swederat TheSLU(Swedish Agricultural Universjty
Uppsala. | had methim previously at thdnternational Fertiliser Society Conference in Cambridge in
December 2008.The pager he presented (Nometallic Contaminants in Domestic Waste, Wastewater
and Manures: Constints to Agricultural Be) is so pivotal and happears to be leading the way in
adding a scientifi based aproach to this emotive issud. am very grateful to the time both he and his
department spent discussing the issues of contaminants in wasteupted

These issues can be a problem in specific batches of waste but in general terms they do not pose as
great a risk as livestock manures do especially those produced in intensive, housed envirorBjamts

and his colleagues showed me that the majoousces of heavy metals are related to livestock feed
supplements. Incidentally, in this form they are much more available than from industrial sources.

5.1Pathogens

Bjorn also works 50% of his time for SVA (Sweldational Veterinary Institutednd his specialisation is

AY aLI GK23SyA0 02y iNERT YIg\dzNBi&ldkizYhatythere fr& sindple @S & G 2 C
solutions to minimising the impact of pathogen control even wh@iestridium Botulinan{causes

Botulism incattle) and Salmonella are inwa@d These can be controlled bysing Urea treahent of

wasteto create ammonia which is the only reliable break in these pathogenic lifecyelisstesearch

has been taken up by the Swedish Government and this is now one of the recommended methods to
endure Sweden maintains its Salmonella free status.

People should remember that sewage sludge is treated prior to its application to land, as is the case in
Sweden, Holland, Germany and elsewhergo it is a low risk. Unfortunately the bulk of livestock
manure is urreated. Clostridium Botulinamand spore forming bacteriare not controlled during
digestion or pasteurization and awable even in pdsanaerobicdigested manureccording to Bjorn

This has really hit home the importance of biosecurity toand Ihave decided tamplement my own
extendedgrazing withdrawal time on forage fields which have hadgtes surface applied of up to 28
days depending on the risk status of the product appliednder DEFRA (Department Environment,
Food ad Rural Affag) animal byproducts regulations 2003 you cannot graze or harvest the crop for 2
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months in the case of pigs, and 3 weeks in the case of other farmed anitmede form the minimum
safe exclusion periods

But what about Septic Tank waste whicdn be apfed to land utreated? Should we be concerned?
Again,no. Bjorn states that lte levels ofpathogens are still significantly lower than those found in
livestock manuresand as long as basic biosecurity is in ptheeisks are low

5.2 0ther Contammation

Micro contaminants are an area where globally no work appears to have been done to ascertain if a
build up is occurring within our soils and if this is causing a problémtibiotics and hormones are the
biggest issues with poikde antibiotic resstance and "gender bendeténdencies coming to the fore.
Livestock veterinary treatments and the use of Soya (which contains large quantities of orstnoge

the main causes of this.

In developed countriesbuprofen and fire retardants also appear domestic wates and with no
removal of consent to discharge likely, land application with its slow degradation and high microbial
activity is still the best optionBjorn told me thatl m3 of soil contains the same microbial content as 1
km3 of water, preing that as long aland application is carried out correctly and water contamination
does not resulthis is the best way to ensure a prodiscafe breakdown.

Thishighlights the significance of water contamination especially from Nitrogertla® moredamaging
Phosphate.Both occur in urine and the problem starts when we add 2 litres of urine to 200 L of flush
water and industrihwash waterwith the latter adding micro contaminants and potentially pathogens.

It makes the problem 100 times largercamakes anyeak within the system more likely to contaminate
water.

In Sweden housing estates (Understenste RSy | YR . 2!) NdvekbeéhSited Wit duali S &
system toilets where the yellow wat€urine) and brown water(faeces)are kept separate. The brown

goes into the existing sewage system and the yellow is exported and used as a crop feftilesgublic

have embraced this and there has been no objection to the yellow water being applied directly to crop
especially aBBjorn et alresearch bows that after 1 week o$torage it has a low pathogen load but
would still benefit from not beingpplied to food crops eaten rawThs highlights the low impact of
untreated septic tank waste applications.

Full analysis should be doren all waste strams including all relevant parameterBaragraph 7
exemptions require a given specification of analysis and expetip to date analysis tbe attached to
the form. | like this approach asiihonitors heavy metal build up, and Biological Oxygen Denja@i),
Chemical Oxygen Demand (COD) issues that are likely to have an impact on soil microbial Agthity.
this is the accepted standard in all the countriesteds

5.3Incineration

In Germany incineration provides a useful route for contaminateganics, but we do not have this
option in the UK.Nothing creaés such a poor image as organic wagteeading to land as when they
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are contaminated with plastics etcThis is technicallydisposal toland" which is an offece under
Waste Framework déctive. Without the incineration option we need to try anseparate out this
contamination and apply the remainder of the product to land.

5.4Composting

In California the City of San Diego Composting FaciliBart of organised Biocycle Internatidna
Conference 2009 Waste Diversion, Compostingnd Renewabl&nergy showed me thehugescale of
whole city composting operations They werealso supplyingthe increasing market for colour coded
wood chips for people tanatch to their homes which ardgust the sort of innwation youfind in
California!

Dr Les Kuhimarfrom Resource Recovery Systems Internatiofdrling, Coloradospent two days
showing me around a selection of lisf A $aymé sh@wing me the variety of composting systems that
they had in phce. They all were enthused about compostjragnd the benefits of raising organic matter
wererecounted many times.

| was however,unhappy with the levels of contaimation that was present in some of ttmompost
made from source separated wastdevelswould have been unacceptable on rown clients farms.
This criticism was of course not relevant lteestock manure based systems.The only way this
contaminationis likely to improve is througthe public embracing the separation of wastes at source

Composttontaminated with plasticsSteling, Colorado
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The problem with thecompostingprocess was the finer they work the windrows the harder it is to
differentiate between the contaminants and the compost, causing the whole bulk to pass overdhe fin
screen when loading the compogir dispatch They also use this contaminated screening from one
windrow to act as the starter mix for a subsequent windrow, further reducing the contaminants in size
and thusmaking iteven more difficult to separateThis is however no different tine situationhere in

the UKand why | have not usddrge amounts oEompostoriginatingfrom source separated waste.

It seems that in the USA as a whole the composter doegengrally get too much interferendeom

the national and regionaEnvironmental Protection Agency which does leave a lot of the responsibility
with the farmerto do the right thing, the exceptioriseing states such as Californiaave industrialised
agriculture is co existing with high environmeniapact from odour, nutrients and runoff etand a
tighter system is requirednd being pursued

6. Agricultural Benefits

6.1 Crop Nutrition

Andre CapelldNagele, Hollandshowed me howmaize can beyrown using only sewage sludge and
potatoes withonly durry ordigestate He designsbuildsand operatesnachines that applglurriesand
wastes intothe growing crop He is routinelyusinga lightweighttined harrowto apply productsinto
wheat, a dibble barapplicator into potatoes, maize and cerealand atined cultivatorinto growing
potatoes andalsodribble bar placement intplanted potatoes He actively develops new methods as
circumstances dictate.

Waste being applied into Maize by Andre Capelle
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Waste being applied into potatoes (notedi@ipes to match row widths)

Wastes being applied into potato seedbed

We know it can be done because rather than applying manures in the autumn and losing significant
quantities from leaching and atmospheric loss, they are applied at or close todenmand. The
environmental impact of this is significéytess. The secret in the UK situation is not to focus on
Nitrogen to decide your application rate but base it on supplying the lowest denominator, straights can
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be used to balance out crop needaaling the waste to be applied to an even greater ar&is will
prevent as with historical applications of poultry manytke Phosphate indices rising unchecked.

It makes sense that any fertiliser supplied as waste does not need to be purchasedy own
calculated examples a client of mine saved around H1G@er hectare using chocolate wastahible
bar applied undemaizeanother saved around £1700 per hetare using sewage sludggppliedto
stubble before drillingspring cereals, and anotharound £12600 per hectare using septic tank waste
injected into grassland.In all countriesl visited fertiliser prices were fluctuating and were relatively
expensive as well, so a benefit from reducing the amount used was relevant wherever.

6.2 Soil Oganic Matter(SOM)

LY !''YSNAOIFIZ !daAGNIEAlIT YR S@SYy 9dzNPLIS:I AyiSyairds
increased the importance of soil organic matter replacement and this is why we are seeing the upsurge

of composting sites, where en fallen stock are composted in order to supply this valuable commodity.

The driver here is mostly water retention but in San Diego | saw compost being usegstalnéish

native species ithe Re-vegetating Canyon Preserpeoject with mulch and compst from the city of

San Diego Greenery composting facilifhis was mainly due to invasive European plants removing SOM

SO preventing the ative species from germinating.

Dr Les Kuhlman's (Resource Recovery Systems International) clieGtdonadoall praised organic
resources as good source of organic matter and appreciated the increased water retention of soils and
yield of cereals that had compost applied to Wes SelvidgeButtonwillow Land and Cattle Company
Californiasaw it as a necessity sepecially where root crops were in the rotation andeve water
retention wasfundamental to good crop yield and quality

As in California an@oloradg the UK Soil Organic Matter (Biplevels have been falling fat least al5
year period. Soil analyis carried out in.995by the soil survey of England and Wales, found on average
an 18% fall in levels had occurred since the last survelOB0, with some soils falling by as much as
50%

Dr Les Kuhiman has seen imcrease in SOM i@oloradofrom compost applications and ihas hada
positive dfect on soil nutrient levelsthe Cation Exchange capacii@apacity ohutrients held to so)l
and water holding capaciticapacity of water held in spiboth increasingurther justifying thediversion
of all organic materials away fromandfill.

7. Reducing Environmental Impact
7.1 Landfill Diversion
So where has this waste been going? Disposal options avenue limited, disposal at sea is no longer
acceptableand incinerion has not got a good imag Consequently lanning applications for
incinerators are very difficult because & 2 G Ay Y& 0 O(Hdw diierent theGernani | y OS @

approach is where electricity generation from incineration of imported and home produced waste
makes the countr one of the largest importers of waste in the world.
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Currently a significant proportion of waste goes to landfill but landfill is under pressure. We are a
comparatively small, urbanised island and people are usually fairly resistant to landfill sttesrin

YSAIKO2dzNK22R 0SAy3 FA{fSR gAGK SOSNRBoOo2Re SfasSQa

to cope anyway.

Landfill costs have risen up to around £70 plus VAT which includes Landfill Tax and all wastes must be
treated before they canaginto landfill anyway, a natural disincentive if ever there was one.

7.2 Landfill Allocation Scheme

In order to reduce quantities sent to landfill thBiodegradable Municipal Waste Target (Landfill
Allocation Schemejvas set up to ensure onl$ million tonnes goesinto landfill by 2020, a 60%
reduction in the quantities they currently receivdt will be hard to achieve, especially when reinforced
by potential European fines if they are not met.

The only economic solutiofor divertinga sigtificant quantity of materialis land application; no other
financially viable options exist, but EA permitting only allows a specific list of organic resources to be
accepted for application to land.Somepotential products are amalgamations of products andsi
proving very complicated to get other resources added to thesmitted list. | am discussinghe
addition of various products with the Environment Agency

7.3Manufactured Fertiliser Substitution

Inorganic N has a largenpact on the environment;jit produceshuge CO emissions during the
manufacturing praessas well as other Green House Gaaes the calculation of these levelsually
does nottake into account the environmental cost of shipping it across the wortdéareaswhereit is

ultimately used.

As alredly discussedmaize is being grown in Holland having all of its nutrition supplied by two
applications of slurry timed at greatest crop demandhis did not ned anyadditional manufacturedN
andit will also receivether nutrientsfrom within the slury. They arealso using digestatappliedinto
cerealspost stem extensionising applicators manufaated and operated by Andre Cdfm All of these
systems can significantly reduce the quantities of manufactured fertiliser.

7.4 National Nutrition Balance Sheet

Jan Egginldaren,Hollang waskeen to tell me thaDutch farmergpurchase nutrientequalin content

to that found within theirown manures and organic resourcesThey were even keener to point out
that in the UK we purchase around five timmerhat we have available within our own manures and
resources; an indication of the inefficient way we use theffhe figures may be slightly weighted due
to the density of livestockn both countries, btit is still a worrying trend.

lamnotsuggesfid ¢S R2 gA0GK2dzi Ay2NBAFYAO yAGNRIASYT 0
would disappear if we did, just that we should efficiently use the resources that we have Tingtr
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comments got me thinking auwt what the actual figures aren the UK.The quantitiesof elemental
fertiliser usage are as follows

1,008,000 tonnes Nitrogen
224,000tonnes of Phosphate {Prp
317,000 tonnes of PotaskKiQ) (AIC 2007/08)

These manufactured or mined fertilisers are collectively wWoraround 1.2 billion poundsvith the
estimated total organic wastes in the Wi€ingat least 100 million tonneslif all of the nutrition were
used efficiently this would replace up to 1/2 of the purchased fertiliser within th& &mounting to a
saving per farm in the UK of £2200. Farm infrastructure woulgrobablynot allow this to happen bu
it is certainly worth striving for

7.5LocalWaste to Local Land

Local solutionsvill always work bst. The environmental impact is reduced and the nutritional benefits
are not spoiled by the high cost of transportation. In the UK we have been lucky enough to have the
National Industrial SymbiosRrogramme (NISP), started 2002 which is a funded method of allowing
businesses to add their waste streams to a database which is viewed by people whecocaer,
reprocess, and reusthose resources within their own businesseThe concept is thatwaste is a
resaurce that is in the wrong place'The free membership allows both big and small businesses to use
the programme maxiising its benefits to everyone. dvke than 10,000 businesses have registered to
date across its 12 regions nationwide aaue thought to be the only nationadcheme of its type in the
world. | have certainly not heard or come across any similar schemes being operational on this scale
elsewhere For once we have developed a scheme that everyone should be proud of, and cettainly
has had a significant effect on waste reduction already.

Opportunities exist for landownerwith closeproximity to waste producers. Disposal costs will be less
as you will not need to transport the wastes for long distances and often the waste preduidepay
for any permitting or transport that is required.

8. Renewable EnergyAnaerobic Digestion

8.1 Waste for Energy

The use of waste t@enerate energy from renewable sourcesé to become more important as our
energy demands increase anldet sources of power generation decregsand as a consequence more
processed waste cautimately beapplied to land.

These processes can include burning, gasification, Lagd8l andAnaerobic DigestiofAD) where
waste materials are converted intoegitricity from gasor into energy in the form of heafrhe cleanup of
the gas into a usable fuel or the use of the heat directly into a heating main can also be an d@ption.
example of an engine is shown belowhiah can run on @ and more importantifthey have been
runningreliablyaround the glde for many years.
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Gas engine running on Biogas generating electricity (Man Rollo)

Increases inandfil charges and the exclusion ofunprocessed wasténto landfill, points you in the

direction of waste receery and reuses an alternative solutianAll of these systems have their own

benefits but the most holistiapproach is Alvhere food waste or organic wastes are digested in an

closed airless vessethich produces| WBé 82X KA OK A& 160%YMethanelzndh 40% F | NR
Carbon Dioxide and some trace gases

This gas can be cleaned up to produocad fue| or eventually injected into thenational grid or more
commonly burnt to produce electricity and heah a Combined Heat and Power uf@HP). This ian
acoustically enclosed compound wheaegas fuelled engine powers an electrical generator feeding the
electricity suply network andeatures a sgtem to recover heat fronthe engine

In Uppsala, Swedeiit wasinteresting to watch the majority of bses running on Biogas, and having the
system of linking up sewage treatment plants and Anaerobic Digesters to Gas Cleaning units which
convert the Biogas to roafiiel and then pump it back to the town treatment plants where it can be
used to fuel the buses.

Not surprisingwhen you considethe national support for renewable tecbiogy and the normal
approach fordistrict heating systems where domestic and industhieht is generated in large efficient
centralisedboilers which removes theefficiency of nureroussmall boilers. The key is to minimise
your energyusagein the first place and saiple glazing has replaced double glazing and heat exchanger
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