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BIOGAS BRIEFING UPDATE: DECEMBER 2010
Mission:

Government policy to deliver a “huge increase in energy from AD from waste” is welcome, but misses the smaller but equally important contribution that can and should be made by agriculture and land management.

The benefits of on farm AD

These are undisputed, and include:

· Reliable delivery of energy in a form that can be stored or used 24/7 (unlike wind or tidal) with a range of uses including CHP, heat only or vehicle fuel.

· Consequent displacement of fossil fuels used in electricity generation without the need for expensive back-up, saving more GHG more cheaply than wind.
· Reduction of the bio-security risks of slurry – killing diseases and weed seeds.
· Reduction of the environmental risks of slurry – producing a lower biological oxygen demand and a homogenous easily calibrated fertiliser.

· Reduction of GHG from spreading by pipeline from farm to field – reducing transport use, enabling strip tillage - further reducing farm energy use.

· Reduction of social costs – reduced smells, rural employment.

· Reduction of fugitive methane emissions from manure management (saving 23 tonnes equivalent CO2)

· Displacement of fossil fuels used in artificial fertiliser manufacture – saving 5T CO2 for every one tonne of Nitrogen displaced.
· The option for fully sustainable farming, recycling on farm resources.

What is the potential?

Recent work by AEA Technology for RASE has shown that with adequate support a significant proportion of livestock farms could install AD, at a capital cost of some £40-50 per tonne of CO2 saved over a 20 year lifetime.
This is far cheaper GHG saving than any other renewable, save hydropower.

CLA argues that DECC has both simply got its numbers wrong (the current FIt does not deliver a 5-8% return) and is not taking account of the significant carbon savings and other benefits which on farm AD delivers.

The barriers to on farm AD

1.
Finance

There is still widespread lack of confidence amongst financiers on the security of FIT and RHI. Government should take steps at every opportunity to confirm the availability and longevity of these supports.

1.1
Feed In Tariff (FIT)

Under current support, farm based AD is marginal at best, loss making at small scale.

This is in contrast to larger scale waste based AD (1MW or more importing 30,000T of waste pa).

A larger FIT incentive is warranted for three reasons:

· The carbon savings and wider benefits delivered

· The economics – feedstocks at farm level are not free, and require storage – unlike waste AD

· The risks and ongoing management and maintenance of AD compared to other “install and forget” renewables – which in itself deserves recognition.

The industry has worked together to provide fully costed models that show the incentive required to deliver farm based AD.
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1.2
Renewable Heat Incentive (RHI)
There are, as yet, no details available for the proposed Renewable heat incentive scheme, due to be introduced in June 2011, but it is expected to deliver two outcomes, namely:

· support for delivering the heat produced from biogas used in electricity generation through CHP, and 
· a dedicated support payment for the costs of upgrading the biogas to bio-methane and injecting it into the existing gas grid.
The CLA response to the government consultation on the design of the Renewable Heat Incentive proposed that support be provided for the costs of connecting CHP to heat customers. This is critical for farm based AD, many of which will be located at a distance from a village or other heat demand, but who will, with the right support, be able to provide competitively priced heat from their AD plants. 
This is commonplace in Denmark, where district heat networks are widespread in rural and urban areas, and where the costs of connection are affordable owing to the significantly higher value of supplying heat (Danish heating costs are in excess of 7p/kWh compared to only 3-4p in the UK).  

The FOE say: “Although there is a considerable lobby pressing for the RHI to support the development of district heating networks, the economics of this are far from clear. The strongest case is for local networks supplying heat to rural, off-grid, communities…” 

A payment of 3p/kWh would ensure a large proportion of the heat available from farm based AD would be connected to local demand.
The costs of upgrading and injecting biogas into the gas grid are not trivial, but the process enables consumers ready access to green fuel without any requirement to invest their own capital, and makes best use of existing highly efficient condensing gas boilers.

Small scale upgrading equipment is being developed, but in the absence of market support is not yet widely adopted. 
The capital costs of upgrading equipment are not significantly different from the costs of CHP engines, but the connection costs have not yet been assessed (there are discussions ongoing over the technical specifications required by the regulators).

In order to kick start production and injection of bio-methane the RHI should offer 12p/kWh(th) for on farm biogas plants, and 9p/kWh (th) for commercial waste based plants (over 1 MW).
2.
Regulation

2.1 Environmental regulation

The current position for a livestock farmer is that if he does nothing, or maybe simply increases his slurry storage to meet NVZ requirements, he faces no additional regulatory burden.
He can swop manures with his neighbours, import crop-byproducts for animal feed (brewers grains, and other fodder) and otherwise balance the nutrient load and needs of his enterprise.

In contrast, in seeking to install AD he immediately faces a mountain of paperwork and regulatory requirements which are fundamentally upside down.

The waste regulations are written to catch the criminals, and presume guilt. In effect the farmer who wants to do AD is required to prove he is innocent. See Annex 1 for a description.
Moreover, if he wants to use feedstocks he currently uses as animal fodder or clean products from other industries (such as glycerine, the clean by-product of biodiesel manufacture) the EA treats them as waste and subject to permitting regulations. 
To add insult to injury, having invested many thousands of pounds in constructing a plant with the clear purpose of making biogas, he is told that the biogas is waste!

The important thing to note is that farmers are already highly regulated – the slurry regulations, the planning regulations, the health and safety regulations and the Codes of Good Agricultural Practice (backed by cross compliance) all apply.

Defra has tried to make a simple farm based exemption from permitting – but this is so tightly drawn it is impracticable.
The EA has tried to write a standard permit for AD, but the limits on this are so tight and the interpretation of the terms is so narrow it does not work in practice.

The EA bespoke environmental permit is designed and suited to multi million pound waste AD projects.

There needs to be a complete review of the permitting framework starting from the viewpoint “how far can we deregulate farm based AD, given the existing framework of regulation that protects the environment, and taking into account the environmental improvements that are delivered by AD”
Lessons should be learnt from other countries’ approach to regulation of farm AD, where for example Holland has a “positive list” of feedstocks permitted for use in farm AD. (It should be remembered that all EU members are subject to the same waste regulations).
2.2
Electricity regulation

The process of securing a meter and a connection are separate but linked and one cannot happen without the other, imposing red tape and delays in practice. See Annex 2 for details.
Ofgem does not have a category for AD in its application form, so those who wish to register are advised to use the biomass combustion generation application form. This is wholly inappropriate and places unnecessary burdens on applicants who are then asked to provide details of every kilogramme of fuel used etc.

District Network Operators (some are better than others) typically charge a fee for providing a quotation for connection, take weeks to provide it and then will only guarantee the price for a short period – far shorter than the time it takes to build a biogas plant. In some cases they have loaded their prices with extraneous works, and in many cases they do not offer the cheapest option. The ongoing Transmission Access Review is not planned to include access to District Networks. Action should be taken to include the problems associated with distributed generation in the review of electricity transmission.
Ofgem has introduced weak incentives (which may or may not get passed onto generators) for people who supply electricity where it is needed, saving the costs of long distance transmission, but have not sorted the connection regime.

3.
Planning
Very few livestock farms are suitable for large scale waste AD projects. 

This is largely owing to poor rural road networks and local opposition to waste based facilities.

However, all AD projects need access to farmland to make the best use of the digestate that is produced in the process.
Farm based AD has faced few planning objections in the ones so far built, but it is unreasonable to expect that farms in general will obtain planning consent to process waste.

Thus in practice the DECC assumption on the costs of feedstocks is proven false. Farm based AD will not have access to free wastes.

4.
Food v Fuel

Many commentators are concerned that farm based AD (which needs high gas yielding feedstocks to augment the low gas production from manure only) will reduce food production by using crops. 

It is common in Germany for AD to be based on maize silage only, but this was a result of the additional incentive offered for the use of maize in AD there.
If no premium for maize only AD is provided, and the environmental regulations are resolved so that farmers are not pushed to avoid slurries and farm co-products, the largest opportunities for AD lie in the livestock and mixed farming sectors.

These will in practice switch break crops currently grown in their farm rotation into silage for the AD, which will have a zero or low impact on the gross food output of the farm. This is as introduction of new break crops improves yields, reduces the requirement for crop protection chemicals and drives down fertiliser use – thus delivering more sustainable rotational farming.
For example, Stephen Temple from Norfolk (the Farmers’ Weekly Green Energy Farmer of the Year) has switched from growing 45ha of sugar beet for the Wissington factory (where mileage charges were making the crop unprofitable) into growing the same area of maize for his AD plant: moving from providing the raw material for rotting children’s teeth to delivering sustainable farming and renewable energy.
In grassland areas, many farmers will use grass silage in AD to supplement their manures. This is particularly relevant in areas such as Cumbria where  they can grow a lot of grass but lower livestock margins mean that arable crops may be grown as an alternative in areas in which it may not be environmentally sustainable. Taking OSR grown for biodiesel out of the rotation and substituting with grass silage for AD will be more sustainable economically and environmentally.
5.
Conclusions
It is illustrative to set out the options for a farmer with land and £0.5million to invest in reducing his GHG and delivering renewable energy:
	
	Wind
	Hydro
	Solar
	AD

	GHG saving
	Small
	Large
	Small
	Largest

	Employment
	No
	No
	No
	Yes

	Resource protection
	No
	No
	No
	Yes

	Displacement of off farm fossil fuel use (fertiliser)
	No
	No
	No
	Yes

	Biosecurity benefits
	No
	No
	No
	Yes

	Reduced smells
	No
	No 
	No
	Yes

	KW assumed rating
	300
	100
	300
	100

	FIT payment

p/kwH
	18.8
	17.8
	29.3
	11.5

	Energy output
	783MWh (e)
	609MWh (e)
	307MWh (e)
	840MWh (e)
plus

1000MWh (th)

	Profit?
	Yes
	Yes
	Yes
	No


It interesting to note the FIT (in Eurocents) that a 100Kw AD plant would get in

Austria 

16.93

Germany 
up to 30.67 (depending on feedstock)
Italy

22-28

Moreover, the environmental regulators in these countries support and assist farmers to build biogas plants - with little or no red tape, and investors pay only the connection costs to the electricity grid, not the entire costs of upgrading the network.
Oliver Harwood

Chief Surveyor
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Annex 1: Environmental regulation: how complicated can it get?
Legally and practically farmers can swop manure from farm to farm. Many millions of tonnes are moved each year, which is environmentally beneficial as it balances nutrients with available land and thus avoids the risks of over application, run-off and water pollution.

However, you may not use or spread imported material without an environmental permit.
The exemption permits are not calibrated against each other: the same storage which is acceptable for an AD exemption was found not to be acceptable for a spreading permit, which under T 7 is limited to 50 hectares and costs £575 – plus the costs of a professional agronomist’s report and a full lab sample analysis.

The exemption is limited to 400kW gas use – smaller than the engine on an articulated lorry, and do not allow for a back-up boiler which is necessary for those periods when the engine is being serviced.

Moreover, any manures that you import for a small scale scheme are counted as part of the exempted digester volume (set out in T24) as per the below – almost certainly driving you to require a permit.
	T24  - What is included in 1,250m3 limit?
	Blue shading = must fit into the 1,250 m3 limit



	
	Feedstock Storage
	Digester
	Digestate Storage

	Import Manure & Slurries


	
	
	

	Own farm manures and slurries


	
	
	

	Own farm manures, slurries & own plant waste
	
	
	

	Own farm manures, slurries & crops (non-waste)
	
	
	


If you need a “standard permit” you then have to negotiate a further raft of rules and regulations. 
The regulations are nonsense and require urgent action to resolve.
Annex 2: 
The real time story of securing a generation connection for a smaller scale AD plant
Start: February 2008

14/02/2008
EDF set out requirements for quote

08/05/2008
submit documents to EDF

13/05/2008
EDF acknowledge receipt

24/06/2008
EDF quote received

June 2008 to December 2009: planning consent and construction works

05/01/2010
Siemens contacted to be meter operator for Cop5 meter

06/01/2010
EDF require resubmission for updated quotation

13/01/2010
Norman Lamb writes to EDF

25/01/2010
EDF confirm 2008 quote, offer to do tap change when 

trimming trees

28/01/2010
Transient fault levels submitted to EDF

28/01/2010
Export MPAN number given by EDF

30/01/2010
Tap change on transformer completed

03/02/2010
Submit contract to EDF

06/03/2010
Beaver first commissioning visit

09/03/2010
Export contract sent from Tradelink

10/03/2010
Siemens request for information form received

12/03/2010
Siemens Meter Operator Agreement sent

15/03/2010
Tradelink advise need for new import meter

22/03/2010
Beaver second commissioning visit

24/03/2010
Tradelink request new import MPAN

25/03/2010
Start to purchase electricity from LoCo2

13/04/2010
New import MPAN issued

16/04/2010
revised import MPAN issued

20/04/2010
Siemens reject request as old import MPAN on contract

20/04/2010
Siemens Chennai informed of new import MPAN

21/04/2010
Siemens Eastern reject request because of wrong MPAN

26/04/2010
Tradelink say site has gone live so can request meter 

installation for 11 May

27/04/2010
Siemens Chennai request signature of contract with new 

MPAN, returned

06/05/2010
Siemens install CT chamber

11/05/2010
Siemens install import/export meter

12/05/2010
Third Beaver commissioning visit

19/06/2010
fourth Beaver commissioning visit

21/06/2010
G59 achieved. 

Complete: June 2010

The multiple parties and red tape involved require urgent streamlining.
ANNEX 3: THE BIOGAS ACTION PLAN: WHAT IS REQUIRED?
• The current state of the AD industry in the UK

Waste based AD proceeding, but concerns about feedstocks: too many large scale incinerators being proposed which will burn the waste that is wanted for AD. Presents a risk to investors.
Farm based AD stopped dead when the FIT was announced. At least 60 projects on hold at various stages. A further 25 awaiting DECC decision on the use of RDPE grant aid to top up the poor returns under FIT.

• What lessons can be learnt from international efforts?

Experience gained through IEA Task 37 invaluable, needs ongoing support from both Government and Industry.

It is clear from IEA members and other EU biogas associations that UK has a unique approach to the definition of waste (for example, only in the UK is glycerine, a co-product of bio-diesel manufacture, defined as a waste product, only here is a licence required to move digestate etc) and a regulatory red tape driven agenda that delays and adds costs to AD

It is equally clear that all countries with successful AD industries have supported them with higher FIT payments than are offered in the UK, particularly for small scale farm based plants.

• What barriers exist to UK deployment?

FIT rates for smaller non waste on farm plants

The Environment Agency approach to regulating biogas

The waste hierarchy and the construction of large scale mass burn incinerators

• What is the economically realistic capacity for the UK AD industry?

At least 1000 on farm plants in the agriculture sector by 2020 if FIT rate is doubled.

• In what areas can costs be brought down?

Construction: Standardised plants, plastic tanks and mass produced pumps and macerators etc etc: at present build costs are high as each is almost a bespoke project.

Grid connection: A fairer share of the costs of upgrading networks, fewer delays in connection etc

Regulation: Saving the unnecessary costs imposed by the Environment Agency on clean farm plants that do not use waste.

• What actions are needed by Government and industry to realise a substantial

increase in anaerobic digestion and how can we do this in a cost-effective

manner?

· Urgently review FIT for smaller on farm AD, in accordance with Industry recommendations.
· Introduce RHI for grid injection in accordance with Industry recommendations.
· Review the waste hierarchy and current PFI projects not yet let to avoid mass burn of AD feedstocks
· Urgently review the waste exemptions for on farm AD, introduce self regulation by a Code of Practice

· Urgently release the £20m of RDPE funding which is being held back from the development of 25 on farm plants

· Urgently review the connections regime for distributed energy
THE PUBLIC COSTS OF INCREASING THE FIT FOR FARM BASED BIOGAS
The electricity consumer will pay an increased bill, but even doubling the tariff for farm based AD would not even show as a reading on consumer bills, even if every suitable farm had one.

Germany has 4500 farm based ADs: 

The UK theoretical maximum is 10,000 by 2020. This is highly unlikely.
Each of these will be between 100kWe and 500kWe – say an average of 300kWe, and they all run 8000 hours pa. That’s 2.4MWh average on 10,000 units, or 24,000MWhe per annum

With current FIT support, if built, they would secure £27,500 for each 300kW unit on average.

If the FIT incentive were doubled it would cost an additional £27,500 per unit 
If UK built 100 plants a year, the annual increase would be only £2.75million.
UK used 378,524,000 MWh last year.  The proposed maximum small AD generation by 2020 would be 0.006% of supply.  The additional cost per MW of all electricity would be about 13p, or 0.013 pence per kWh on an average bill of about 11p/kWh

Overall, the complete FIT programme is expected to push bills up by 1.3% by 2020: improving AD FIT to deliver 10,000 on farm plants would increase this by less than 1%.
“FIT is projected to deliver approximately 750,000 renewable installations and 30,000 domestic microCHP installations by 2020, generating approximately 3TWh of additional (to the baseline) small-scale low carbon electricity in 2020 at a resource cost of £570m in 2020 (annual)”.

In this context the sum required to deliver the benefits recognised by Government in its impact assessment
 on FIT is a relatively tiny addition to current bills – especially as we expect those bills to rise by 2020.

Environmental benefits of Anaerobic Digestion – Impact Assessment of FIT
“66. On-farm AD plants provide greenhouse gas benefits in the management of farm waste as well as through the generation of renewable energy, whilst being sound environmental practice. Additional benefits of farm-scale AD identified include on-farm waste management, methane control and soil management. 

67. There are further significant environmental benefits of Anaerobic Digestion technology, which have not been quantified in this analysis. Those benefits include elimination of malodorous compounds, reduction of pathogens, production of sanitised compost, reduced dependence on inorganic fertilisers by capturing and reusing nutrients, reduced infiltration of nitrates in soil, use of recycled water, promotion of carbon sequestration and increased social acceptance”. 
� See Defra research report Assessment of Methane Management and recovery Options for Livestock Wastes’, December 2005 (AC0402)


� � HYPERLINK "http://decc.gov.uk/assets/decc/Consultations/Renewable%20Electricity%20Financial%20Incentives/1_20100204103559_e_@@_FITsImpactAssessmentaccompanyingGovernmentResponse.pdf" ��http://decc.gov.uk/assets/decc/Consultations/Renewable%20Electricity%20Financial%20Incentives/1_20100204103559_e_@@_FITsImpactAssessmentaccompanyingGovernmentResponse.pdf� 
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