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Our own resources
The elements
Wind
Flowing water ( tidal and rivers)
Sun
Biomass

What is Biomass?

No dictionary definition but:

‘BIO’ Organic life

‘MASS’ A coherent body of matter of indeterminate form

Biomass: the ubiquitous resource

Crops and natural vegetation (grass, maize, wood, etc)

Raw products before harvesting ( Fruit, grains, vegetables,straw,
leaves ,forest residues, etc)

Processed and manufactured products (Dairy and meat
production, canning etc.)

Wholesale and retailing and consumption

Conversion technologies

Combustion Heat, process steam, electricity

Gasification Gas, heat, electricity, CHP

Pyrolisis Gas, Heat,CHP, Pyrolisis oll
,Char

Incineration Heat, electricity, CHP

Esterification Bio-diesel

Digestion Gas, heat, CHP, vehicle fuel

Fermentation Bio-ethanol




Anaerobic digestion
AD is a natural process whereby any organic material can be
reduced in the absence of air to a renewable natural gas
composed mainly of methane and to a lesser extent carbon
dioxide
AD is a value adding flexible multi-purpose process that yields
both energy and organic fertiliser from the same raw material

Approved and proven process

Approved for handling animal by-products under ABPO (UK) and
EU Regulation 1774/2003 with pasteurisation 70 C /I hour

Proven in the water treatment industry (>1000 plants in UK)

Co- digestion > 300 plants in EU

Slurry + energy crops(> 2,500 plants in EU)

Process options

AD gathers momentum
Best Value Performance Standards (LAS)
Landfill Allowances and Trading Schemes
Rise in Landfill Taxes and fines for failure to meet targets
ABPO for kitchen and catering waste
Support from RO and B-F obligation




Potential Kt TS km3 CH4 | GWh/CHP | mt/veh.
methane /yr Fuel
Farms 2,518 446,000

Agri/food 435 110,018

Retail/ con- | 575 250,810

sumption

FYM/En.crop | 14,673 2,288,915

Year round 18,201 3,095,743 | 3,834 2.167
Winter supp. | 1,288 207,540 0.986 0.145
Carbon Dioxide displacement (kt/year)

‘000 tonnes | Fossil fuel | Fossil fuel | Fossil fuel | Fossil
CO2 elec. heat CHP vehicle fuel
displacement

Yr.round wet | 744 1,650 1,508 2,368
material

Winter supp. | 388 860 793 1064
FYM, 2,110 4,680 4,049 5,747
e.crops

TOTAL 3,242 7,190 6,350 9,179
Removal of CO2 (kt/yr)

Methane from wet ‘waste’ 17,193

Methane from dry ‘waste’ 15,804

CO2 from mineral fertiliser 550

Fossil fuel displacement 3,241 - 9,178

Sub total 36,788 — 42,725

Deduct for residual emissions 3,336

Total potential removal 33,452 - 39,389

Biomass Task Force recommendations
Strategic plan for waste as a strategic resource to optimise CO2

savings and energy take off

Review its strategy to encourage expansion of AD capacity

Support for PAS 100 standard

Examine potential as an alternative for diesel fuel




Applications of Scale

The Portagester
By
Christopher Reynell
Bioplex Ltd

Global Warming
Unsustainable waste disposal strategies with greenhouse gas
emissions.

Dependency on fossil fuels for farming, heating, transport,
materials and fertiliser.

Slow development of renewable energy

PORTAGESTER
Mobile and Modular Thermophilic AD Pre-Composter

The Portagester O has the ability to treat putresible bio-
degradable wastes quickly, easily and safely.

Harnessing the methane rich biogas to provide on site energy.

Organic fertiliser rich ‘compost’ for gardens, horticulture, SRF
forestry energy and biofuel crops.

Can be added to most anaerobic digesters

5,000 tonne per annum Portagester.




Polytunnel used for heat insulation and solar gain.

Operating Temperatures
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Farm Digester Business Layout

10,000 tonne per annum Portagester

Mobile
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Mobile
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Today - The Oil Economy

Today we are an oil based economy and rely on infinite
resources.

Environmentally, we are releasing in a few decades, the quantities
of carbon as carbon dioxide, that took millions of years to be
deposited and sealed underground.




Restoring the Carbon and Nitrogen Cycles

There are ways that town and country can live together in a
cleaner, safer and more sustainable way.

Waste from one source becomes raw material and energy for
others.

Safe in-vessel treatment, for composting

Simple and reliable systems, often locally fabricated

Organic fertiliser production for farms, horticulture and
biomass/wood energy

Sustainable - biogas energy

Rejuvenation of the rural economy

Recreation of the Carbon and Nitrogen cycles - linking town and
country within a sustainable society




The Future

Ohmic Heater - Project
DIPROWASTE

Capable of processing

material at temperatures of at
least 160°C
and 5 bar pressure.

Suitable for meat and specified
wastes - fallen livestock




Commercialising Anaerobic
Digestion: Lessons From
Holsworthy

Jake Prior
Summerleaze Andigestion Ltd

| ntroduction




Holsworthy Background

Concieved 1992

£3,850,000 EAGGF Grant awarded 1997
NFFO 4 Contract awarded 1997
Construction Commences June 2001

Construction complete December 2002

Total cost £7,800,000

25 Supplying farmers

Food waste supplies from Ginsters and Oscar Meyer

Financia Problems

Farmatic invests £3,850,000 match funding

Over-expansion leads to insolvency in 2003

Ownership of assets and liabilities of plant transferred
to “Holsworthy Biogas Plc in January 2004

Share issue in March 2004

Inability to comply with enforcement notices leads to
administration January 2005
Purchased by Summerleaze March 2005




NFFO

15 years

Good price - £58/Mwh

Index Linked

80% Animal Slurries By Dry Matter (??22111)
Limits gas production

Stops district heating scheme

Limits gate fees

Future of Agriculture????

ROC’s £90/Mwh
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Cattle Chicken Blood Food
Slurry manure waste




Regulatory Costs

WML Transfers £25,000
WML Subsistence £20,000
Para 7 Spreading Licenses  £80,000
PPC Transfer £9,000
PPC Variation £8,000
PPC Subsistence £10,000

Management of above EXXXXX

Biofertiliser or Waste? 1

Stabilised, pasteurised, enriched, mineralised
Some farmers use no mineral fertiliser
Worth £4.30 per tonnein mineral fertiliser replacement

Raw Cattle Slurry and Sewage Sludge exempt from
WML

Raw wastes have the same Licensing Regime

License fee for every 50 hectares encourages inappropriate
use of use of digestate.
Administration — 6000 pages for para 7’ s!

PPC conditions more onerous than Sewage Treatment




Biofertiliser or Waste? 2

Woaste Carriers License for inter-farm transfer
Marketing “Waste” — Duty of care

Spreading controlled by Cross Compliance, Single
Farm Payment, Water Framework Directive, Nitrates
Directive, COGAP

Disincentivises Biological treatment, energy
recovery and nutrient recycling of organic materials.
Operate under Sludge (Use in Agriculture) Regs.

Develop standard for digestate as product
Pragmatise the EA

Odour

Plant designed 2000

Foot and Mouth December 2001

Odour assessment without blood

ABPR stimulates demand for blood treatment — 14,000m3/a
Biofilter undersized

Mixing tank roof not sealed




Odour

Buffer Capacity

4 months digestate storage at full capacity

2 hours biogas storage at full capacity

1 lorry capacity in building

2 days substrate storage capacity at full capacity (by 2005)
IRR forecast 7% - payback 15 years!

Install 10,000m3 storage on site

Install 4500m3 biogas storage

Install 2000m3 substrate storage

Construct new loading building

Optimise revenues to secure long-term future




Technical Issues

Settlement/Mixing

Duty/Standby - Callouts

Heating system

Gas Handling

Operational Infrastructure
Monitoring/Analysis

Research — Mechanical and Biological
Haulage

Holsworthy is now centre of knowledge and expertise
for AD in the UK







Conclusions

Holsworthy developed for the benefit of the community

Normal commercial planning abandoned in pursuit of
grant — Pre-requisite of grant is commercia un-viability!

Market stimulation more successful than technology
specification and grants — NFFO v ROC'’s, Grants v Landfill
Tax - Grants may serve research, not commercial development

Businesses need ability to react to changing markets and
regulations

Markets and weather demand Buffer capacity

UK conditions different to Europe.

AD is complicated — handle with care!




Anerobic DigestionThe Regulatory Framework
lain Baines

Summary
The Environment Agency
IPPC
Waste Regulations

Who are we?
Leading public body

-water

-waste

-emissions

Why do we need to regulate?
Diffuse pollution
Complex interrelated environment
-poaching by cattle
-run-off from compost

Pollution:

“Emission as a result of human activity which may be harmful to
health or the quality of the environment, cause offence to any
human senses, result in damage to material property or impair or
interfere with amenities & other legitimate uses of the environment”

However we have a policy to be as helpful as possible: the
Environment Agency want to see more renewable energy being
generated and technologies to be proven, but we can only learn
from experience.

Health Warning
Every site is different! So get us involved early can save time,
money & worry

You will need to contact your local agency office (most of Devon is
Devon Area however catchment basis so Tamar is Cornwall and
parts of Exmoor are North Wessex). Contacting us early to
discuss the regulatory requirements will save a lot of worry out of
the system




Noise / Odour
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So how do we regulate AD?

There are a number of areas that fall within our remit:

The feedstock: is often waste either from: farms, food processing
waste, but could also be waste from bio diesel manufacture
(containing glycerine and methanol), seaweed screenings from
PowerStation cooling intakes, cardboard waste from food
packaging, contaminated animal feed. Storage and transport of
this waste is covered by the waste management regulations.

The digestion process is therefore a waste treatment process and
could require a waste management licence or an Integrated
Pollution Prevention and Control permit. The site may also require
water for cooling which may well require an abstraction licence,
and if water is returned to the environment then a consent to
discharge may also be required. The thermal process is usually
regulated through Integrated Pollution Prevention and Control
either by us or by the local authority. If the site falls under IPPC
this supersedes all other permitting requirements.




Solid Waste, Liquid Effluent and Drainage, Emissions Monitoring
and Odour are usually monitored under IPPC on the site, but off
site disposal such as returning to land will require either a Waste
Management Licence or an Exemption (usually para 7).

Pollution Prevention & Control
Statutory Instrument 2000 No. 1973
Enacted on 1st August 2000
A1l Processes: Environment Agency
A2 & B:Processes: Local Authority

So what is Integrated Pollution Prevention and Control? Enacted
by SI 2004 covers industry from power stations to intensive farms
PPC for england & wales applies to loads from
POWERSTATIONS to INTENSIVE AGRICULTURE

Most sites considering Anaerobic digestion will fall under
Integrated Pollution Prevention and Control (IPPC). Section 1
Thermal treatment. A1(b) processes are those with a thermal
input of more than 3AMW smaller sites will be regulated by the
Local Authourity.

Otherwise they will probably be covered by Section 5.3 Waste
Treatment more than 50 tonnes per day — A1(c)(i).

Pollution Prevention Control:

“Operators to prevent, or where this is not possible, reduce the
polluting & consuming potential of their installations by the
application Best Available Techniques (BAT).

It is designed to wrap up all our regulatory inputs into one permit. It
relies on the applicant showing us they are using the best available
techniques to reduce their environmental impacts. And we will
follow risk-based conditions so that we can reduce the regulatory
burden on those sites that are fully compliant with the regulatory
framework.

Principles of a PPC permit
measures against pollution.
waste is recovered.
energy efficiency
prevent accidents.




sAppropriate measures are taken against pollution.
*No significant pollution is caused.

*Any waste produced, is recovered.

*Energy is used Efficiently

*Measures are taken to prevent accidents.

Best Available Techniques:

The most effective and advanced activities available and their
methods of operation, which are both practical and suitable
techniques for preventing or where not possible minimising
emissions & their impact on the environment as a whole.

Bat is defined in EU reference documents to ensure a level playing
field across Europe.

Other Aspects Covered:
compliance with other legislation:
Noise emissions
Use of raw materials.

Condition of site.
Management systems.

Seek compliance with other legislation:

Special waste regulations, groundwater regulations, habitats
directive, waste directive.

Noise emissions

Use of raw materials.

Condition of site: Applicant is required to submit a site report to the
Agency’s satisfaction to establish the condition of the site at permit
issue, another report is required at time of permit surrender to
ensure no deterioration.

Not same as contaminated land regime enforced by the District
Councils.

Management systems.




Application Process
-4 months determination
-Public Consultation

-Local / National Advert

Completed
application

Nationa
PG

Permit conditions

The responsibilities for correctly completing the application form is
with the applicant, and the fee (Fees currently 5,525 p.a. and app
is 5,525 per component). We will determine the application within 4
months, however if we require more information this will “stop the
clock”. The application is determined by the national Strategic
Permitting Group to try and ensure consistency.

Once the application is determined there may be a number of
conditions

Permit Conditions
Pre-operational.
Emission Limit Values (ELV’S).
Self Monitoring / Reporting.
Improvement conditions with timescales.

Set to mirror application & any additional requirements.
Pre-operational conditions if new site.

Emission Limit Values (ELV’S).

Set Self Monitoring / Reporting. --> Annual pollution inventory
returns

inspections will be by Environment Management Officers from
local Area.

Improvement conditions where required with improvement
conditions where required with timescales. (IC’s can be




investigations to seek resolution of issue or continue to ensure
BAT is applied.)
Review of conditions as Application.

Off-Site Issues
Waste Management Regulations
-Feedstock Storage
-Transport
-Effluent Storage
-Land Spreading

Land Spreading
Waste Management Exemptions
Paragraph 7

-Amount monitored

-list of sites

The Future
Better Regulation
Risk Based

Conclusions

We regulate to prevent pollution
We will help
08708 506 506

WWW.environment-agency.gov.uk/business/ippc/general




Workshop sessions to discuss opportunities,
environmental impacts and how Anaerobic
Digestion can be developed in Devon

Opportunities
- Easy Hits
Holsworthy as an example — learn and replicate
District heating / CHP - Use of heat locally
Community benefits and involvement - Public
buildings/schools/local groups
Single source/small scale
Local biogas pumps (for vehicle fuel)
Car clubs / public transport
Demands in new communities, planning process to include
“waste” disposal would encourage use of AD
Lobbying to change regulations
Local sustainable community bill
Mid Devon (anaerobic process already coming into play)
Classified as Sewage works — not viable otherwise
Food processing plants having their own plants — and so no
movement
Industrial non-mixed wastes = AD (£ viable)
Local authority could go down the route of AD processing it's
own separate food wastes.
Abattoir and catering wastes (currently incinerated)
How to develop: heat demand and fuel demand is key
Employment
Waste Management — food waste, green, slurry,
Fertiliser
Electricity
Heat
Turf
Polytunnel heating
CO2
FD Scheme




Environmental & Other Impacts

Benefits/Impacts/Positive

O OO O0OO0oOOo

Energy Education

Community Involvement

Less Emissions

Marketable Bi-products

Energy on farm — veg transport

Slurry is not a controlled waste if used on farm - 250 cow

dairy herd — possibly enough to produce power etc.

(@)

Possible solution to £400 to deal with render and bone

wastes per week

Negative Impacts

How to?

Blockage to A.D initiatives

Waste Heirarchy

Poor knowledge

Few real examples

Retention of political power

No carbon credits

mixed farm activity on site

Non- fully sealed system

Scale

Barriers with feedstock

No confidence

Where are there Commercial demonstration plants?
Challenge is in the separations of wastes
Municipal wastes is still too difficult — screening is
required

Education — real costs

Lobbying government

Community/individual incentives (co’operatives)
Must be economic

Waste driven

Financial benefit in Ireland you recieve — 120E /
tonne




