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1.

Introduction to Biogas

Biogas is a clean, renewable and carbon neutral fuel, composed of methane and
carbon dioxide. It can be upgraded into biomethane (renewable natural gas) and
injected into the natural gas network for distribution and consumption. The
upgrading and purification is carried out to match natural gas specifications.
Biomethane can also be used to fuel compressed natural gas (CNG) vehicles (NGVs),
reducing greenhouse gas emissions significantly by displacing diesel and petrol. It
therefore has significant potential as a renewable fuel for heat, electricity and
transport, a factor which is being increasingly recognised and acknowledged
throughout Europe.
Figure 1.1: Biogas, Biomethane & Natural Gas 1

1.1

Biogas Production

Biogas can be produced in three sectors:
Anaerobic Digestion of organic waste.
Landfill Decomposition.
Wastewater treatment.

1

Source: Fraunhofer UMSICHT 2013 (cited in Biomethane Guide for Decision Makers - Policy Guide on Biogas Injection into the
Natural Gas Grid, Green Gas Grids, April 2013).
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(i)

Anaerobic Digestion of Organic Waste

Anerobic Digestion (AD) is the process of converting organic waste into biogas
energy. Biogas is produced during anaerobic digestion of organic substrates such as
manure, sewage sludge, organic fraction of household waste/municipal waste and
energy crops. It is produced from the organic breakdown of the substrate in a
digester. Biogas consists mainly of methane and carbon dioxide and can be used as a
renewable energy source.
As well as the biogas, the AD process produces a nutrient rich digestate suitable for
use as a fertilizer and can therefore replace a product normally manufactured from
fossil fuels. AD can make a significant contribution to tackling climate change and
meeting wider environmental objectives, including:
Producing renewable energy (Biogas);
Increasing energy security;
Reducing methane emissions from landfill and manure management;
Recycling nutrients back to land;
Help existing agricultural businesses remain competitive and improve
productivity; and,
Reducing air and diffuse water pollution.
Various technologies exist to convert raw biogas into biomethane. This generally
involves a multi-stage process where contaminants are firstly cleaned from the
biogas. Cleaning and filtering (typically at 7 bar) technologies include:
Pressurised Water Scrubbing (PWS);
Pressure Swing Absorption (PSA) [this is only really suitable for landfill gas due
to the need to remove nitrogen gas];
Chemical Washing;
Membrane Technology;
Cryogenics; and
Catalytic Processing.
Biogas must be upgraded where necessary (typically at 3 bar). This is the addition of
propane to achieve minimum calorific value (CV) and natural gas comparable Wobbe
index. Inert gases are removed to concentrate the CH4 energy density from
approximately 18MJ/m3 to 37MJ/m3. The content of biomethane is increased to
approximately 95-98% methane and the upgraded biogas becomes biomethane and
is suitable for grid injection, subject to meeting the gas quality specification.
The biomethane also has to be odorised and compressed for grid injection or road
haulage.
Raw Biogas composition is 55%-65% methane (CH4), 35%-40% carbon dioxide
(CO2) and 0.1% -0.5% oxygen (O2). Biomethane is >98% Methane.
Technologies can be applied to the AD process to increase the methane output
directly. These include Pyrolysis (see wastewater treatment below) and "Power to
4

Gas" (P2G). P2G is where wind turbines or solar panels are used to produce electricity
on site. An electrolysis process can be run to produce hydrogen and feed this back
into the AD process directly, with the objective of converting the 40% CO2 in the raw
Biogas to produce methane. This could enable the increase of methane output to
>95% from the AD process. It uses the Sabatier process which involves the reaction of
hydrogen with CO2 to produce methane and water.
Figure 1.2 presents an overview of biogas production in a biogas to grid plant.
Figure 1.2: Biogas Production (Biogas to Grid Plant)

(ii)

Landfill Decomposition

Landfill gas (LFG) production is the process of collecting, processing, and treating the
methane gas emitted from decomposing waste to produce energy (in addition to
various chemical compounds). It represents the development of landfill waste
management which directly controls energy costs and reduces greenhouse gas
emissions. LFG production results in the collection and treatment of methane gas
produced for the purpose of using it for electricity or heat or for upgrading it to gas
which can be injected into the gas grid or used as transport fuel.
LFG is generated through the degradation of municipal solid waste (MSW) by
microorganisms. The quality of the gas is dependent on the composition of the waste,
presence of oxygen, temperature, physical geometry and time elapsed since waste
disposal.
In anaerobic conditions (typical of landfills), methane (CH4) and carbon dioxide (CO2)
are produced in equal amounts. Methane is the important component of LFG as it has
a calorific value which gives rise to energy generation benefits. The amount of
methane produced varies significantly based on composition of the waste.
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The rate of LFG production varies with the age of the landfill. The landfill gas
production rate will reach a maximum at around 5 years and start to decline
thereafter. Therefore landfills have a finite lifespan in terms of Biogas production
capabilities.
LFG is gathered from landfills through extraction wells, the number of which depend
on the size of the landfill. Landfill gas can also be extracted through horizontal
trenches instead of vertical wells. LFG is extracted and piped to a main collection
header, where it is sent to be treated or it can be flared off. Flares are useful in all
landfill gas systems as they can help control excess gas extraction spikes and
maintenance down periods.
LFG must be treated to remove impurities, condensate, and particulates. The
treatment system depends on the end use. Treatment systems are divided into
primary and secondary treatment processing. Primary processing systems remove
moisture and particulates. Gas cooling and compression are common in primary
processing. Secondary treatment systems employ multiple cleanup processes,
physical and chemical, depending on the specifications of the end use. As noted
above, Pressure Swing Absorption (PSA) is a suitable secondary treatment system
for LFG due to the need to remove nitrogen gas and siloxanes.
(iii)

Wastewater Treatment

Wastewater treatment is the process of removing contaminants from wastewater and
household sewage. It includes physical, chemical, and biological processes to remove
physical, chemical and biological contaminants. Its objective is to produce an
environmentally safe fluid waste stream (or treated effluent) and a solid waste (or
treated sludge) suitable for disposal or reuse (usually as farm fertilizer).
The sludge accumulated in a wastewater treatment process must be treated and
disposed of in a safe and effective manner. The purpose of digestion is to reduce the
amount of organic matter and the number of disease-causing microorganisms present
in the solids. The most common treatment options include anaerobic digestion,
aerobic digestion, and composting. Sludge treatment depends on the amount of solids
generated and other site-specific conditions.
Anaerobic digestion (AD) has been described above. AD can be used as a process to
treat and reduce sludge but not necessarily to produce Biogas as an energy source.
Wastewater plant AD processes must be optimised for Biogas production if they are
to produce Biogas for energy purposes. Wastewater treatment plants with Biogas
production capabilities can: (1) produce and flare gas; (2) operate CHP (combined
heat and power) engines which use the Biogas to produce electricity which is
exported to the local electricity distribution network. Heat energy is also produced to
supply heat required by the Biogas plant or to supply other heat distribution systems;
and (3) can upgrade the Biogas to biomethane which can be injected into the gas grid
or used as transport fuel.
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Aerobic digestion (a subset of the activated sludge process) is a bacterial process
occurring in the presence of oxygen. Under aerobic conditions, bacteria rapidly
consume organic matter and convert it into carbon dioxide.
Composting is also an aerobic process that involves mixing the sludge with sources of
carbon such as sawdust, straw or wood chips. In the presence of oxygen, bacteria
digest both the wastewater solids and the added carbon source and, in doing so,
produce a large amount of heat.
When a liquid sludge is produced, further treatment may be required to make it
suitable for final disposal. Typically, sludge is thickened (dewatered) to reduce the
volume transported off-site for disposal. There is no process which completely
eliminates the need to dispose of bio-solids. It can be superheated however and
converted into small pelletized granules that are high in nitrogen and other organic
materials. Figure 1.3 depicts a typical wastewater treatment plant (one based in
Galway) in terms of the process today.
Figure 1.3: Typical Waste Water Treatment Plant in Ireland

Figure 1.4 below shows a UK wastewater treatment plant with biomethane upgrade
and gas grid injection facilities.
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Figure 1.4: Sample Waste Water Treatment Plant(Addition of Biomethane Upgrade and
Grid Injection - Didcot, Oxfordshire UK Case Study – 9 GWh/p.a.)

Co-digestion can be an important beneficial process in Biogas production in the
wastewater treatment process. This is whereby energy-rich organic waste materials
(e.g. fats, oils, and grease (FOG) and/or food scraps) are added to wastewater
digesters with excess capacity. In addition to diverting food waste and FOG from
landfills and the public sewer lines, these high-energy materials have circa three
times the methane production potential of bio-solids and manure. A significant
benefit of co-digestion is that it uses existing infrastructure to divert food waste and
FOG for the purpose of biogas production (in addition to the major economic and
social benefits of greenhouse gas emission reductions and economic benefits).
After the AD process is complete, pyrolysis is an additional means of treating the solid
digestate. It is an extremely efficient process to extract methane. AD typically results
in the processing of less than 40% of the volume of sludge / waste in the form of
methane. Applying pyrolysis will increase this to just less than 90% of the volume
which is a significant boost to the productivity of the AD process. Typically, the
remaining 60% of solid mass, following the AD process, is dried out (thermal
hydrolysis process which also produces methane). The output goes through the
pyrolysis process (which relies on methanisation). This process becomes selfsustaining in terms of energy use, once it is fully established. The output from the
pyrolysis process is methane and hydrogen. Methanisation is applied to the hydrogen.
The CO2 is captured from the process to combine it with hydrogen to produce
methane.
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Figure 1.5 shows the productivity growth potential from applying new
technologies/processes to the AD process.
Figure 1.5: Biogas Productivity Growth - Ongoing Technological Developments

1.2

Aggregation & Co-Op Models

It is likely that sources of biogas production could be many in Ireland and that they
would be geographically dispersed around the country. Economies of scale would
favour an aggregation business model. This entails the operation of aggregation
processing sites of which there would appear to be two kinds:
Aggregation of waste / biogas feedstock.
Aggregation of raw and upgraded biogas.
In addition to individual biogas production sites, an aggregation or co-op model
would appear to be an optimum approach for supporting smaller entities. This could
be done on a third party service provision basis or on a co-operative basis where a
number of waste / biogas producers or processors ship their waste / biogas to an
aggregation processing and injection facility.
Aggregation sites are operational in other European states and they are designed to
accept input of different elements including raw undigested sludges, raw biogas and
upgraded biogas (using appropriate road haulage).
This will in turn require the development of a mobile solution.
Figure 1.6 presents an overview of an aggregation / co-op model.
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Figure 1.6: Aggregator / Coop Models

1.3

Biogas Feedstock

Biogas can be produced from energy crops ("first generation" biogas) such as maize,
grass or cereals, grown specifically to generate energy or from organic waste
("second generation") such as manure, sewage sludge, agricultural residues (e.g. farm
generated such as animal slurries and manures) and household waste/municipal
waste. Key potential sources in Ireland are:
1. Wastewater:
As described above, wastewater can be treated to reduce sludge and produce
biogas as an energy source. The biogas can be flared or the plant can operate a
CHP engine to use the biogas to produce electricity and heat. Alternatively, it can
be upgraded for injection into the gas network or used as transport fuel.
There are 1,100 wastewater treatment plants in Ireland. These plants are
nationally dispersed and are at various scales with c.90% of the waste processed
in c.10% of the plants. They are mostly owned by Irish Water although
approximately 80 of the larger plants are PPPs (public private partnerships). 68
wastewater treatment plans have AD processing in place today. However, only
approximately 2 have CHP engines which use the biogas to produce electricity for
export into the electricity grid.
The potential exists to optimise wastewater treatment plants for biogas
production and to add cleaning and upgrading facilities to existing wastewater
plans so that the gas can be injected into the gas network and / or used as a
transport fuel. To achieve this would require the addition of biogas production to
the treatment process, in addition to biomethane upgrade and gas grid injection
facilities. It will also require new wastewater management policies.
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2. Agriculture Waste:
This includes slurry and agricultural residues etc. Current agriculture licencing
requirements and policies etc. make agricultural waste challenging as a potential
biogas feedstock. The processing of feedstock and disposal of digestate are strictly
controlled by the Animal By-Products Regulations. The potential from this
feedstock is significant however, as it represents one of, if not the, largest sources
of waste in Ireland. Amendments to agricultural policies and licensing are
required in order to fully leverage this valuable source of energy production.
Moreover, as the agricultural sector in Ireland is responsible for c.27% of
greenhouse gas emissions in Ireland2, treating these organic wastes through
anaerobic digestion can significantly reduce these emissions and reduce the
quantities send to landfill.
Harnessing agricultural waste and residues as a biogas production feedstock
could also offer significant benefits to the farming sector. It could deliver new
revenue streams to offer a means of off-setting income reduction following the
fall-off in CAP and other farming subsidies etc.
In the short-term, it will be possible to harness the opportunity from agricultural
waste through "on-farm" biogas solutions. Small scale on-farm AD plants in
conjunction with a mobile solution for transport of the biogas to an Aggregation
facility (as described later in this plan) can support the utilisation of agricultural
waste for biogas production in the near term.
3. Food industry waste:
Food waste (including waste from the extensive dairy industry in Ireland) offers
significant potential for biogas production. There are hundreds of food companies
in Ireland, including many significant businesses such as Glanbia, Kerry Foods,
Dairy Gold, Diageo / Guinness, Irish Dairy Board, Fyffes, Lakeland Dairies and
Heineken Ireland among many others. These companies produce an extensive
volume of sludge which can be exploited for energy production. Co-digestion can
also be an important process for food industry waste with energy-rich organic
waste materials added to dairy digesters with excess capacity.
4. Animal by-products:
Animal by-products are carcasses / parts of carcasses from slaughterhouses and
other sources. They include products of animal origin not intended for human
consumption. These products may go through a process known as rendering to be
made into human and non-human foodstuffs, fats, and other material. These can
form inputs into other commercial products including cosmetics, paint, cleaners,
polishes, glue and soap etc. The scale of this sector is unknown in Ireland but it is
considered to offer significant potential as a biogas feedstock.

2 A roadmap for the introduction of gaseous transport fuel: A case study for renewable gas in Ireland. (T. Thamsiriroj, H.

J.D. Murphy, 2011).
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Smyth,

5. Brown Bin waste:
Recycling of brown bin waste (food waste, compostable) is an attractive potential
source of biogas production feedstock. As the number of landfills are reduced,
there is an imperative to reduce this waste and look for alternatives. In Ireland
today, the majority of brown bin waste is containerised and shipped to Northern
Ireland (formerly to Denmark) as a feedstock for Northern Irish biogas producers
with the resulting energy subsequently fed into the electricity grid to profit from
the high feed-in-tariffs (for electricity production from renewable energy sources)
in the UK. The challenge will be to divert this waste to biogas production in the
Republic of Ireland (RoI). Another key challenge is however, that the scale of
capital investment in brown bin municipal waste processing and dry digestion
will be much higher than in other feedstock sectors.
6. Energy crops:
An energy crop is a plant grown as a low-cost and low-maintenance crop for the
purpose of making biofuels such as bioethanol. Commercial energy crops are
typically densely planted, high-yielding crop species. Examples of energy crops
include Miscanthus (elephant grass), maize, millet, white sweet clover etc.
Energy crops as a feedstock for biogas production are not an attractive target for
the Irish market. At present, they are used in Northern Ireland due to the high UK
feed-in-tariffs. A move away from the use of energy crops for bio-fuels is believed
likely. As part of the review of the Renewable Energy Directive, an EA Science
Advisory Council report criticised the environmental sustainability provisions of
Bio-fuels: "Considerations of food security in the context of the increasing demand
for food and fodder to meet the needs of a growing global population suggest that
there will be continuing pressures on edible plant material, which should exclude its
use in biofuel production.”
7.

Algae:
The potential exists for the use of algae as a biogas feedstock. A project is
currently being led by UCC and the Marine Institute in Ireland, with a diverse
range of cross-European partners, on the potential from algae farms for biogas
production. It is making an application for European funding to support the
delivery of this project. The project team has estimated that there is a 16k GW per
annum potential volume of gas from algae sources in Ireland.

For the Irish market, the most attractive sources for feedstock for biogas production
are:
Short and medium-term: food and dairy industry waste, small scale anaerobic
digestion of agricultural waste (on-farm) which is supported by mobile solutions,
animal by-products, Brown Bin and Landfill, and wastewater treatment (at a
relatively small scale).
Medium and longer-term: other / larger-scale agricultural waste and wastewater
treatment at a significantly larger scale.
GNI has been working in conjunction with IrBEA (the Irish BioEnergy Association) to
identify the value of these waste sectors in the Irish market. An objective was to
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identify their volume and share of waste outputs annually and their energy
production potential. The data was analysed and prepared by NUIG/TCBB 3, the EPA4,
Teagasc and UCC5. This work is largely complete with the key findings presented
below.
Figures 1.7 and 1.8 below present the annual potential for biogas in Ireland - based
on 2013 / 2014 data. Figure 1.7 shows that municipal waste, cattle slurry and landfill
gas are the top three potential sources for biogas in Ireland with more than a 1,200
GWh/annum potential for municipal waste and c.900 GWh/annum potential each for
cattle slurry and landfill gas. Wastewater Treatment as a potential for biogas is listed
as number 7 in the top sources in the Irish market.
Figure 1.7: 2013 Annual Potential for Biogas Production from Irish Feedstock Sources

Figure 1.8 presents this data from another perspective, showing, for 2014, the biogas
potential for Brown Bin waste, Off-Grid farms and landfill and for food industry
waste. This shows that Off-Grid farm waste is potentially the largest source in the
short-term (36% of the total) followed by Brown Bin waste (29%) and Off-Grid
landfill(21%).

3 National University of Ireland Galway and the Technology Centre for Bio-energy and Bio-refining.
4 Environmental Protection Agency.
5 University College Cork.
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Figure 1.8: 2014 Annual Potential for Biogas Production from Irish Feedstock Sources

Biogas Potential - 2014 Sources
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Figures 1.9 and 1.10 project this data forward to 2020 and beyond, showing the
growth potential for these biogas production sources. Growth is projected in the
following sectors:
Cattle slurry (increasing to just under 1,000 GWh/annum) due to larger herds and
more productivity.
Dairy WWT.
Wastewater Treatment (increasing from 110 GWh/annum to 1,100 GWh/annum,
making it the second largest biogas feedstock sector by 2020+).
By 2020+, two processes will also represent significant growth potential namely, SNG
- Methanation (P2G) and SNG - Excess Digestate Pyrolysis. Both of these are described
in sections 1.1.1 and 1.4.6 in addition to Appendix 3. By 2020+, SNG - Methanation
(P2G) offers the potential of almost 3,050 GWh/annum and SNG - Excess Digestate
Pyrolysis offers the potential of almost 2,700 GWh/annum.
As shown in Figure 1.10, by 2020+, Brown Bin waste will increase its share of biogas
potential from 29% to 33%, Sewage will increase its share potential from 3% to 6%
and Food Industry Waste will increase from 11% to 12%. Off-Grid Landfill share is
expected to decline from 21% to 17% and Off-Grid Farms from 36% to 31%.
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Figure 1.9: 2020+ Irish Biogas Growth Potential
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Figure 1.10: 2020+ Biogas Potential in the Irish Market
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1.4

Biogas Applications / Potential Markets

Biogas has significant potential as a renewable fuel for heat and transport. Key
applications are:
Biogas combustion for heat: Biogas is combusted in a boiler to produced heat
energy in the form of hot water or steam; this heat is then distributed to a heat
user via heat storage and distribution (district heating) system; heat required by
the biogas plant (e.g. waste pasteurisation and heat the digester tank) is supplied
by the same boiler.
Biogas combustion for power (electricity): Biogas is combusted in a
reciprocating gas engine to drive a dynamo/alternator to produce electricity
which is exported to the local electricity distribution network. Heat energy is
produced in the form of hot water coming from the engines cooling system; this
hot water is used to supply the heat required by the biogas plant.
Biogas combustion for heat and power - CHP (combined heat and power):
biogas is combusted in a reciprocating gas engine to drive a dynamo/alternator to
produce electricity which is exported to the local electricity distribution network.
Heat energy is produced in the form of hot water coming from the engines cooling
system. Further heat can be captured using heat exchangers to capture heat from
the engine exhaust; hot water and/or steam is then distributed to a heat user via
heat storage and distribution (district heating) system. The heat required by the
biogas plant is supplied by the same heat source.
Biogas upgrading into biomethane: the removal of carbon dioxide and other
unwanted gases from the biogas to produce gas with a methane content to ≥97%
(biomethane) that meets the required natural gas standards (e.g. water and
oxygen content) to be injected to the grid or used as fuel for transport as follows:
o Biomethane to grid injection: Biogas is upgraded to biomethane and is then
injected into the local gas network to gas safety standards. The energy density
(and other components) of the biomethane is metered/monitored. The
biomethane is enriched with propane if required to increase energy density
(Wobbe number/index) where necessary. An odorant is added and the
pressure regulated to that required by the point of injection to the gas
network.
o Biomethane as a transport fuel: Biogas is upgraded to biomethane. It is then
compressed into vehicle fuel and stored in appropriate containers (250bar
tank cascade) ready for vehicle refuelling via a dispenser/fuelling station.
Alternatively, it can be injected directly into the gas network as described
above, taken from the grid at a different location and compressed into vehicle
fuel at that point.
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Satellite Gas Distribution Networks: distribution of biogas via a local satellite
(off the transportation grid) gas network for local energy supply, combined with
liquid natural gas (LNG) / liquid biogas (LBG) facilities for transfer of the excess
biogas to other off-take points (e.g. to a CNG / LNG refuelling point or to an
injection facility for injection into the main gas network).
o This is a development which is being implemented at present by Gassum in
Finland. It is rolling out an economic model for biogas production plants
(which can support a production scale as low as 1 GW per annum) which
transports the biogas to meet local needs and stores the excess in liquid
form for export.
o The CNG/CBG and/or LNG / LBG is transported to feed (ideally) a filling
station with a combination of both CNG / CBG (for smaller vehicles) and
LNG / LBG (for HGVs / larger vehicles). The combination is preferable as it
has the advantage of capturing the methane bleed from LNG / LBG. Instead
of venting methane (to avoid the bleed), it can be compressed back into
CNG / CBG tanks which is preferable commercially and environmentally.
o The development of satellite gas networks will require a mobile solution to
support its implementation.
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2.

Biogas in Europe

2.1

Biogas in Europe

Throughout Europe, there are more than 200 biomethane plants in operations. This
demonstrates that the gas upgrading technology is mature. European biomethane
production plants are shown in Table 2.1.
Table 2.1: Number of Biomethane Production Plants 6
Country

Biomethane
Plants

Number
feeding
the Grid

Biogas
Plants in
Total

Agricultural

Biowaste

Sewage

LFG

Austria
Croatia
France
Germany
Hungary
Italy
Netherlands
Poland

10

7
1
105

Approx. 300
9
40
Approx. 7,400
36
498

55

3
107
1

503
12
269
9,200
58
810
130
219

134
2
60
1,700
14
60

14
1
71

30

2

57
360
229
600
12,447

34
60
14
140

4

Slovakia
UK
Sweden
Switzerland
Total

15

2
47
17
202

2
15

2
8
15
155

98
100
32

23

Approx.
200
10
100
135
460

8
220

9
>200
57

Germany, Austria, the Netherlands, Italy, Sweden, Finland and Switzerland have
significant biogas production industries and some of the longest experience of
biomethane injection into their natural gas networks. Table 2.1(b) presents the total
cubic meters of biogas in the grid in a number of European countries in addition to
their targets for 2020 and the percentage of total gas demand this biogas represents.
Further description is provided on each market thereafter. It should be noted that
the volume of biomethane injected into a network is dependent on each country’s
gas infrastructure and also on legislative devices which have been available to the
biomethane producer.
Table 2.2(b): European Countries Biogas to Grid
Country

Total
Demand

Germany

83 Bcm

Sweden
Finland
UK

1.2 Bcm
4 Bcm
78 Bcm

Gas

Grid
2012

Biogas

1,000 Mcm /
1.2%
150 Mcm / 12%
50 Mcm / 1.2%
4 Demo. Sites

Grid
2020

Biogas

2,200 Mcm /
2.5%
400 Mcm / 33%
1,100 Mcm / 28%
300+ Projects

Equivalent of
Irish Gas
Demand
(2020)
20%
8%
22%

6 Source: Fraunhofer UMSICHT 2013 (cited in Biomethane Guide for Decision Makers - Policy Guide on Biogas Injection into the

Natural Gas Grid, Green Gas Grids, April 2013).
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(a)

UK

At present, there are over 300 AD projects of which a number are gas to grid projects
in the UK. These have been driven by a significant subsidy premium, a renewable
energy feed-in tariff for electricity production and since 2011, a Renewable Heat
Incentive (RHI), which was introduced as a biogas production incentive for the
purpose of assisting the UK to meet its requirements under the Renewable Energy
Directive.
The Department of Energy and Climate Change (DECC) has indicated that renewable
heat levels of around 12% coupled with 30% renewable electricity is required to
meet the UK’s mandatory target of 15% share of renewable energy by 2020. The RHI
is designed to provide the necessary financial support to increase the level of
renewable heat generation in the UK. The present RHI applies to projects completed
by 1st April 2016. DECC anticipates that £860m will be invested in new renewable
heat installations under RHI and that this investment will go beyond 2015/2016 as
new installations are supported for 20 years under fixed tariffs. The tariffs set by
DECC are designed to provide a rate of return of 12% (considering the capital costs,
operating costs and non-financial ‘hassle’ costs) across each technology. The tariff
rate under the incentive scheme; for biomethane injection into the gas grid is
6.5p/kWh and is applicable for 20 years. The RHI does not apply to Northern Ireland
(NI) with an equivalent of REFIT there (ROCS). The Department of Enterprise Trade
& Investment (DETI) is considering other schemes for Northern Ireland.
Significant investment is being made into biogas to grid facilities. Each of the
network operators are in the construction phase of major facilities. In addition,
wastewater is a significant feedstock for biogas production. It is expected that more
than 20 biomethane projects will be completed in 2014 in the UK.
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Figure 2.11 below presents an overview of major Biogas projects in the UK.

Figure 2.11: Examples of Major UK Biogas Project

It is important to highlight that the UK Department for Transport (DfT) published
recommendations (March 2014) which aim to support the growth of the biogas and
natural gas vehicle market. Included in these are:
Allowing recognition for the certified use of biomethane as a transport fuel in
carbon reporting.
Reviewing the range of fiscal incentives for methane, biomethane and other fuel
options, including support under the RTFO.
Supporting discussion with DECC, Defra and CLG on waste policy with a view to
removing potential barriers to biomethane supply capacity for freight transport
use.
Supporting the establishment of a network of gas refuelling infrastructure, taking
account of potential demand from freight operators / other users and the mix of
LNG and CNG vehicles.
Engage in the development of EU standards for refuelling infrastructure to
promote UK interests.
Determine and demonstrate ancillary benefits of using gas in HGVs, e.g. air quality
and noise.
The UK Government has recognised that the terms of its RHI scheme were too
generous and is intending to significantly reduce the scheme. Transport initiatives are
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expected to be initiated as indicated above, resulting in a more diverse range of
supports for biogas in the UK.

(b)

Germany

The German biomethane market has seen significant growth in the last few years
despite only commencing operation in 2006. This growth rate is steep in
comparison to other European countries, but demonstrates the potential of the
industry in a favoured and politically supported environment. However, it should be
noted that the market is highly oriented towards the use of biogas for electricity
production. The first two biomethane injection plants came into operation at the end
of 2006. In 2007, five more plants were installed. By late 2011, there were a total of
57 plants feeding into the natural gas network. In 2013, there were 188 Gas to Grid
Anaerobic Digestion projects in the current six year cycle with the German Energy
Agency (2009 - 2015). The total capacity is 10,531 GWh/per annum (which is
equivalent to 20% of Ireland’s Gas Demand) with an average plant capacity of 56
GWh/pa (610 scm/h). This is equivalent to enough gas for 3,500 Homes / 165
Buses. As shown in Table 2.1. above, there are 107 biomethane plants in Germany,
of which 105 feed the grid, with a total of 9,200 biogas plants.

(c)

Sweden

Currently biomethane injection into natural gas pipeline amounts to 1,600 GWh per
annum (3% of Irish gas demand). Sweden has 233 operational AD plants of which 47
are biomethane plants and 8 are connected to the natural gas grid. Five are also
Aggregator injection plants for medium and small AD operators.
The capacity of biogas production and injection to the gas grid is projected to triple
to 4,500 GWh per annum by 2020 (equivalent to 8% of Irish gas demand / 280,000
homes / 13,250 buses).
The number and type of biogas production plans and the source feedstock for this
production are presented in Figure 2.11 below.
The biomethane produced in Sweden is used as biogas for transport and heat
primarily. The Swedish gas network infrastructure is less developed than it is, for
example, in Germany and therefore it is only possible to inject biogas into the
natural gas network in some areas on the Swedish west coast. However, the
development of mobile solutions for biogas has been strong and has supported the
robust development of the biogas for transport industry. The end use of biogas is
presented in Figure 2.12 below. In addition, Figure 2.13 demonstrates the growth of
CNG and biogas in transport in Sweden.
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Figure 2.12: Number of Biogas Plants in Sweden & Feedstock Source

Figure 2.13: Biogas End Use in Sweden

Figure 2.14: Growth of CNG / Biogas in Transport in Sweden

22

(d)

Finland

Biogas production (for grid) was 4.5 GWh per annum in 2012. Natural Gas
consumption in Finland is circa 35,000 GWh per annum. Biogas and CNG transport
developments commenced in recent years in Finland. The potential for biogas
growth by 2020 is for up to 12,000 GWh per annum (22% Ireland’s gas demand).
Key feedstock will be wastewater; food & Agricultural waste; and forestry residues.
Finland is investing in LNG / CNG for transport infrastructure with a number of joint
developments between the gas grid operator Gassum and producers.
During a site visit to Gassum, it presented its strategy for satellite / off-gas grid
projects and for the development of biogas in more general terms. Gassum is rolling
out an economic model for biogas production plants (i.e. micro-cleaning and
upgrading which can support a production scale as low as 1 GW per annum). In
addition, it is progressing liquefication rather than pressurisation of the gas. i.e.
LNG/LBG instead of CNG/CBG. The objective is to use the biogas to meet local energy
needs and to liquefy the excess for road haulage. See section 1.1.4 for further
information on this. Gassum is partnering with a Norwegian company which has
developed effective and commercially viable small scale LNG plant designs. Gassum
will be rolling out the first of these later in 2014. More generally, Gassum sees the
LNG/LBG market as a growth sector in its own right, particularly because road
haulage of biogas in liquid form provides more flexibility in terms of potential target
markets.

2.2

European Legislative / Policy Context

There are a number of European Directives / initiatives at a European level which
support the development of biogas.
EU Climate & Energy Package
Following on from the commitments made under the Kyoto Protocol, EU leaders
endorsed an integrated approach to climate and energy policy in 2007 and committed
to transforming Europe into a highly energy-efficient, low carbon economy. They
made a unilateral commitment that Europe would cut its emissions by at least 20% of
1990 levels by 2020. The "20-20-20" targets were agreed by European Council in
2008 and commit to, by 2020:
1. A 20% reduction in overall EU greenhouse gas (GHG) emissions compared to
1990 levels.
2. Energy savings of 20% through improved energy efficiency.
3. Renewable energy sources to provide 20% of the EU's total energy.
A distinction was made in EU policy between emissions covered by the EU's
Emissions Trading Scheme (ETS) and non-ETS emissions. The target reduction in
emissions for the ETS sector is 21% by 2020 and for the non-ETS sector it is 10%.
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Renewable Energy Directive ("RED") (2009/28/EC)
The 2009 Renewable Energy Directive (2009/28/EC) is a Directive mandating levels
of renewable energy use within the EU as part of its drive to cut emissions of carbon
dioxide. It was published in 2009, repealing the 2001 Directive on Electricity
Production from Renewable Energy Sources. The Directive requires that 20% of the
energy consumed within the European Union is from renewable sources by 2020.
This target was pooled among the Member States which were obliged to notify the
Commission in 2010 of a National Renewable Energy Action Plan. This Action Plan
sets out each Member State's path to achieving its target. Member States also have to
submit progress reports explaining their implementation of the Directive and their
progress towards their targets.
The 2009 Renewable Energy Directive (2009/28/EC) gave Ireland an overall
renewable target of 16% of total final consumption to come from renewable energy
sources in 2020. Ireland's targets are detailed further in Section 1.3.2.
To deliver their overall RED targets, each member State has set targets for
Renewable Electricity (Res – E), Renewable Transport (Res-T) and Renewable Heat
(Res –H). Although Member States may set individual targets for heat and electricity,
item 4 of Article 3 places the following obligation on all Member States:
"Each Member State shall ensure that the share of energy from renewable sources in all
forms of transport in 2020 is at least 10 % of the final consumption of energy in
transport in that Member State".
EC RED Mid-term Review
A mid-term review of the RED is being undertaken with a view to potentially
revising the 2020 targets in addition to looking ahead to 2030 and 2050.
An EA Science Advisory Council report, produced in December 2012, reported on the
status of Bio-fuels in the EU, specifically on their environmental impacts and their
future prospects. The environmental sustainability provisions were criticised as
follows:
"..in the case of biofuels produced from edible crops, major questions arise about the
competition for agricultural production between fuel and food."
"Considerations of food security in the context of the increasing demand for food and
fodder to meet the needs of a growing global population suggest that there will be
continuing pressures on edible plant material, which should exclude its use in biofuel
production.”
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In addition, of importance for biogas:
"It is recommended that the role of biogas in the renewable energy mix should be
investigated and that the Renewable Energy Directive should be amended to
incorporate provisions for biogas."
A number of potential revisions to the Renewable Energy Directive were proposed
based on the mid-term review and included:
Capping bio-fuels from edible plant material and restricting “indirect land use
change”.
o This would lower the contribution of liquid biofuels produced from food
crops to more or less current production levels (6%).
o It would also mean that sugar, oilseed and cereal based biofuels (also
known as “food based biofuels”) would only be allowed to contribute up
to 50% of the 10% RES-T target.
A greater focus on reduction in greenhouse gas emissions.
o This would result in a requirement for more sustainable energy sources
for RES-T.
A focus on incentivising "waste to energy" and second / third generation biogas.
o Second generation includes biogas from waste and residues.
o Third generation includes Power to Gas (P2G).
The latest update on the potential RED amendments is December 2013:
The European Parliament approved the amendments to draft legislation on
biofuel emissions.
MEPs also approved a specific target of 0.5% for advanced biofuels in transport
by the end of 2016, rising to 2.5% by the end of 2020. Only biofuels from wastes
and residues will be considered against these targets, thus excluding purposegrown cellulosic feedstocks such as miscanthus and short rotation coppice crops.
This is very positive for the biogas strategy as biogas/CBG from waste is the only
commercially viable option to meet this requirement.
The impact of emissions resulting from indirect land use change (ILUC) can now
be expected to be accounted for in EU legislation after 2020. However, these are
only likely to be taken into account as part of the greenhouse gas (GHG)
reduction obligation of fuel suppliers under the fuel quality directive (FQD) and
not under the RED.
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European Directive 2009/73/EC (The Third Directive)
The legal framework of European Directive 2009/73/EC (The Third Directive)
stipulates that while taking into account quality requirements and technical and
safety standards, Member States must take concrete measures to assist the wider
use of biogas and gas from biomass. The producers should be granted nondiscriminatory access to the gas system.
Regulation (EU) No 994/2010 (Security of Supply)
In November 2010, the new Regulation (EU) No 994/2010 concerning measures to
safeguard security of gas supply and repealing Council Directive 2004/67/EC was
published. The Regulation ensures that Member States and gas market participants
take effective action to prevent and mitigate the potential disruptions to gas supplies
through new rules. The regulation cites that "due account should be taken of the need
to facilitate the integration of gas from renewable energy sources into the gas network
infrastructure". The Regulation also directs that the facilitation of the integration of
gas from renewable energy sources into the gas network infrastructure shall be
taken into account when addressing supply side measures when developing the
Preventive Action Plan and the Emergency Plans to address the risks that may be
identified to the security of gas supplies.
Alternative Transport Fuel Infrastructure Directive
The EU is at present, implementing the "Clean Power for Transport initiative - An EU
sustainable alternative fuels strategy including the appropriate infrastructure". This
would have significant implications for the development of CNG and biogas in
transport if implemented in full. The package comprises:
Alternative Transport Fuel Infrastructure Directive (a directive on the
deployment of alternative fuels infrastructure, published in January 2013). This
aims to build up alternative fuels infrastructure to facilitate a quicker transition to
cleaner transport.
White Paper on Transport - EU needs to shift away from oil by diversifying its
energy sources for transport.
SWD Actions towards a comprehensive framework on LNG for shipping.
The Communication lays out an alternative fuels strategy for the long-term
substitution of oil as the primary energy source for transport and it provides a
framework to guide investments and technological development. The main options
for the different modes are: Liquefied Petroleum Gas (LPG); Natural Gas and
biomethane (in the forms of CNG, LNG and GTL); electricity; Bio-fuels; and Hydrogen.
The legislative proposal is that each Member State would adopt a national policy
framework for the market development of alternative fuels and their infrastructure. A
number of targets have been set for infrastructure by 2020 including sufficient CNG
refuelling points with maximum distances of 150 km to allow the circulation of CNG
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vehicles. For Ireland, it is expected that this would require 22 CNG/biogas refuelling
stations to be built.
EU Standard (Mandate M/475 - CEN)
Adoption of new EU Standard (Mandate M/475 - CEN) - Biomethane for use in
Transport and Grid Injection is impending. The standard will be delivered in April
2014 after which the CEN (European Committee for Standardisation) will make a
final decision and publish it. This is expected in June / July 2015 - the earliest date
for publication of the new European standard. This means that the enduring Irish
standard will have to be in place by January 2016 as Ireland will have to transpose it
within 6 months of its publication.

2.3 CNG / NGV Adoption in Europe and Globally7
Biogas is a real solution for transport fuel in Ireland - particularly in the context of the
RES-T targets and the issues associated with the sustainability of first generation
biofuels (which are produced using food-based crops, competing with food
production and additionally making them equivalent in their carbon intensity to
conventional petrol and diesel). Not only can biogas be produced from the many
waste streams available, there have been significant developments made in AD and a
move towards natural gas vehicles (NGVs) and gas filling stations.
The biogas opportunity in therefore inextricably linked to the growth of CNG as a
transport fuel and the growth of NGVs. Globally, there are 17.73m NGVs in 83
countries, of which 1.85m or 10.4% are in Europe8. This compares with just 7m NGVs
in 2007, representing growth of approximately 153% over the 6 year period. The
vast majority of NGVs (16.3m, 92%) are light duty cars and commercial vehicles. The
balance is accounted for by buses (781k, 4.4%), trucks (368k, 2.1%) and other
vehicles (271k, 1.5%). It is projected that there will be 65m NGVs globally by 2020.
NGV growth has to date been concentrated in a small number of global markets.
Pakistan, Iran, Argentina and Brazil represent 57% (10.07m) of global NGV numbers.
Including China and India increases this percentage to 74%. In total, 15 countries
have 92% of the global NGV population. Italy the only European country in the top 15
of global NGV countries. While European NGV numbers are small in the global
context, growth has been steady (ref: Figure 2.15). The EU countries represent 59%
of the 1.85m European NGVs. Italy is the largest with 847k NGVs (46% of European
total). Germany has 96k NGVs, Sweden has 44k and France 13.5k. The UK has 560
NGVs and the Irish market has 8 NGVs.

7 From CNG business plan July 2013 with statistics updated from NGVA Europe in March 2014.
8 Source: NGVA Europe (September 2013 statistics

- latest available as at March 2014).
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Figure 2.15: European NGV Growth

Historically, growth in Europe has been more limited due to the technical
specification and quality of NGVs (conversions were not high quality) and also due
lack of refuelling infrastructure. In more recent years, growth has accelerated due to:
Vehicle manufacturers production of new NGV models and availability of NGVs;
Incentives at country level to drive take up of alternative fuels in transport due to
the EU requirement to reduce energy consumption and greenhouse gas (GHG)
emissions [targets: reduction in GHG emissions by 20%, an increase in the share
of renewable energy to 20% and a 10% of energy from renewable sources in
transport by 2020 (from 1990 levels)9].
o A key incentive has been more favourable excise duty rates for CNG versus
petrol and diesel. E.g. Ireland – Excise duty of €9.36/MWh for the next 8
years; Italy - favourable fuel duty on CNG at €0.0291/m3 compared to
0.56c per litre for petrol and 0.42c for diesel; UK - lower duty rate on CNG
(>30p less than other fuels); German Government commitment to keep
reduced tax rates for gas as a vehicle fuel to 2018.
A desire to reduce transport fuel costs in both domestic and industrial markets;
Development of CNG refuelling infrastructure; and,
The development of biogas.
The annual global consumption of gas used as a vehicle fuel is significant (Ref: Table
2.2). An estimated 63.5m tonnes of oil equivalent is consumed annually globally, of
which 16.42m is in Europe. Buses, despite representing only 4.4% of the global NGV
population, consume almost 37% of gas as a vehicle fuel on an annual basis. Trucks,
while representing only 2.2% of global NGV numbers, consume 17.2%. This is
equivalent to an average of 34k litres of oil per annum for both buses and trucks with
cars / light-duty vehicles consuming the equivalent to circa 2k litres per annum. This

9 Following on from commitments made under Kyoto Protocol, EU leaders endorsed an integrated approach to climate

policy in 2007.
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means that as a target market for CNG transport fuel, buses and trucks represent high
value potential.
Table 3.3: Annual Consumption of Gas as a Vehicle Fuel10

10 Source: NGVA Europe. Approx. estimates. NM3 = normal cubic meter; TWh = Terawatt hours; PJ = Petajoule; Mtoe = million

tonnes of oil equivalent. Statistics updated by NGVA Europe in September 2013 (latest available in March 2014).
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3.

Biogas in Ireland

3.1

Energy use in Ireland

Oil continues to play the most significant role in Ireland's energy mix. It accounted for
50% of the Republic of Ireland's annual primary energy demand in 2011 as shown in
Figure 3.16. Natural gas holds the second largest position accounting for 30% of
Ireland’s energy mix. Natural gas has the added benefit of offering a lower cost
alternative to other fossil fuels and providing the most efficient form of fuel in heat
and electricity generation. In 2011, the energy market was valued at €6.6 billion per
year11. This excludes VAT, excise, carbon tax and oil products mark-up pricing. Figure
3.17 presents the energy end use in Ireland in 2011 - 19% used in electricity, 41% in
transport and 40% in heat.
Figure 3.16: RoI Total Primary Energy Requirement by Fuel (2011)

(Source: Gaslink)

Figure 3.17: Energy End Use in Ireland, 2011

11 Latest data available as at March 2014.
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Renewable Energy in Ireland
The contribution of renewable energy to overall energy demand rose from 2.3% to
5.6% between 1990 and 2010, and reached 6.5% in 2011 12. Ireland’s target is to
achieve 16% by 2020 under EU Directive 2009/28/EC (see section 1.3.2).
In absolute terms the total use of renewable energy almost trebled between 2003 and
2011 (16% annual average growth) to 747 ktoe, largely due to the increasing
contribution from wind energy.
Renewable electricity contributed 3% to the overall energy demand in 2010 and grew
to 3.7% in 2011. Renewable transport energy contributed 0.7% in 2010 and grew to
0.8% in 2011. The renewable heat contribution was 1.8% in 2010 and grew to 2% in
2011.
Of the 747 ktoe of renewable energy used in 2011, most was from wind energy
(44%). Renewable electricity was responsible for 57% of the total renewable
contribution. Bio-fuels contributed 12% and renewable heat contributed 31%.
Renewable energy accounted for 41% of indigenous energy production in 2011.
Renewable Electricity (RES-E)
The share of electricity generated from renewable energy sources (RES-E) in 2011
was 17.6%. Wind energy accounted for over 13% of all electricity generation in 2011,
hydro accounted for 2.6% and the remaining 2% was from bio-energy sources
(mainly biomass cofiring and landfill gas). Wind power installed generating capacity
reached 1,631 MW in 2011.
Renewable Heat Energy (RES-H)
Renewable heat (RES-H) provisionally accounted for 5% of all thermal energy in
2011 (from 2.6% in 1990) and was one year late in meeting the national target of 5%
RES-H for 2010.
Industrial biomass energy use (mostly in the wood, food and cement sectors)
accounted for 68% of all thermal renewable energy used in 2011, which corresponds
to 2.9% of all thermal energy use in Ireland. Industrial biomass energy use increased
by 167% (6% average annual growth) between 1990 and 2006. However there has
been a decrease in industrial RES-H recently with an average annual reduction of 2%
since 2006. The industrial biomass demand in 2011 remained unchanged at the 2010
demand level. Residential biomass energy use increased by 9.5% between 1990 and
2011 (0.5% average annual growth). However the average annual growth rate
increased in recent years to 18% between 2005 and 2010.

12 Source: Renewable Energy in Ireland 2011. SEAI. Latest information available as at March 2014.
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Renewable Transport Energy (RES-T)
Renewable transport energy (bio-fuels) accounted for 2.6% of road and rail transport
(RES-T) in 2010 and 3.6% in 2011, when calculated according to the definition in EU
Directive 2009/28/EC. The Government target of 3% RES-T by 2010 was not reached,
but the 2010 target was exceeded in 2011. The dominant bio-fuel is biodiesel,
representing 64% of bio-fuel usage in 2011, followed by bio-ethanol (34%) and pure
plant oil (2%). Indigenous production accounted for 24% of bio-fuels used or
stockpiled in 2011, compared to a peak of 55% in 2007.
Irish use of bio-fuels in transport is supported by the Biofuels Obligation Scheme
(BOS) as a mechanism to enable Ireland to meet its RES-T target. The estimated
annual disposals of biofuels in transport in Ireland is approximately 130m litres per
year.
There were seven different biofuel feedstocks reported in the BOS Sustainability
Statements. Four for bioethanol (EC Corn, Non-EC Corn, Sugar Cane and Wheat); and
three for biodiesel (Used Cooking Oil [UCO], Cat 1 Tallow and Rape Seed). The
feedstocks were reported to have originated from seventeen countries, including
Ireland. The single greatest source of biofuel feedstock was the USA (Non-EC Corn,
30%). The UK is the next largest source of feedstock at 17.6% (Non-EC Corn, wheat,
UCO and Rape Seed) followed by Ireland at almost 15% (UCO, Cat 1 Tallow and Rape
Seed). Outside the EU countries and USA, feedstocks were also sourced from
Guatemala (all sugar cane feedstock) and from Canada (UCO). Table 3.3 below
presents a summary of biofuels in transport in Ireland13.
Table 3.3: Biofuels In Ireland - Source and Country of Origin
Country
Austria
Belgium
Canada
Germany
Spain
France
UK
Guatemala
Hungary
Ireland
Italy
Luxemburg
Netherlands
Poland
Portugal
Slovakia
USA
Total

% of Total
0.02%
0.1%
3.9%
4.7%
10.5%
6.7%
17.6%
4.5%
0.02%
14.9%
0.7%
0.01%
6.2%
0.01%
0.002%
0.1%
30%
100%

13 Source: Annual Report on the Biofuels Obligation Scheme, September 2013.
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Source
Bioethanol:
EC Corn
Non EC Corn
Sugar Cane
Wheat
Biodiesel:
UCO
Cat 1 Tallow
Rape Seed
Total

% Total
12.3%
28.2%
4.5%
0.5%
46.2%
8.2%
0.1%
100%

The use of biogas in transport would stimulate the development of a vibrant biogas
production industry in Ireland and drive the replacement of imported bio-fuels for
use in transport, with indigenously produced biogas.

3.2

Energy Policy in Ireland

Climate change has become a primary driver of energy policy in Ireland. Key energy
policy and strategy initiatives in Ireland have included:
The National Climate Change Strategy 2007-2012: contains a target to reduce GHG
emissions to 13% above 1990 levels in the 2008-2012. Ireland’s overall target for
the share of energy from renewable sources is 16% by 2020 compared with 3.1%
in 2005.
First National Energy Efficiency Action Plan (NEEAP): (published in 2009) contains
a target to achieve 20% energy efficiency savings across the economy by 2020 and
a 33% reduction in public sector energy use. It identified 90 actions for the period
to 2020 to achieve these targets.
RED & Ireland: Article 3 of the RED sets out mandatory overall national targets
and measures for the use of energy from renewable sources for all EU Member
States. Ireland’s target for the share of its gross final consumption of energy to
come from renewable sources, by 2020, is 16%. As noted earlier, Member States
must also ensure that the share of energy from renewable sources in all forms of
transport in 2020 is at least 10 % of the final consumption of energy in transport
in that Member State. To deliver its 16% target, Ireland has set the following subtargets:
Renewable Electricity (Res – E):
o 40% of electricity to be sourced from renewable sources by 2020
respectively. 17.6% had been met at the end of 2011.
Renewable transport (Res-T):
o 10% of all transport fuel is to be contributed by renewables sources by
2020. 3.6% had been met at the end of 2011 through biofuels in
transport.
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Renewable Heat (Res –H):
o 12% energy share of the heating sector is to be provided by renewables
sources in 2020. 5% was met by the end of 2011.
Ireland has been referred by the Commission to the Court of Justice for failing
to transpose provisions that relate to the Res-T 10% target, in addition to
ignoring demands from Europe to address the use of food crops in bio-fuel
production and to differentiate between bio-fuels and advanced bio-fuels. A
daily fine is applied under this infringement notice amounting to €9.3m p.a.
Biofuel Obligation Scheme (BOS): it is in the context of the Res-T obligation that
Ireland has implemented the BOS which was given effect in law by the Energy
(Biofuel Obligation and Miscellaneous Provisions) Act 2010. Under this legislation,
The National Oil Reserves Agency (NORA) is the body charged with administering
the BOS. The BOS is seen as a key element in achieving a 10% penetration of
renewable energy in transport by 2020. The obligation rates for the percentage of
bio-fuels used in transport fuel increases over time. Under current obligations,
suppliers of road transport fuel must ensure that not less than 6 litres in every
100 litres of road transport fuel is bio-fuel (2013). In its current form, the BOS will
see bio-fuels play an important role in delivering Ireland's RES-T target. However,
the inclusion of biogas for transport in the BOS will potentially see a replacement
of bio-fuels for biogas and consequently, the substitution of indigenously
produced biogas for imported bio-fuels.
Renewable Energy Feed in Tariff (REFIT): this is the primary means through which
electricity production from renewable sources is supported. It is designed to
incentivise additional renewable electricity capacity to the Irish grid. The first
Irish REFIT scheme (supporting wind, hydro and landfill gas) was opened for
applications until the end of 2009 and approved projects continue to be
developed. The REFIT 2 scheme (onshore wind, small hydro and landfill gas) was
opened in March 2012. REFIT 3 (supporting biomass technologies) opened in
February 2012. REFIT is a feed-in-tariff support scheme that operates by
guaranteeing new renewable generation a minimum price for electricity exported
to the grid over a 15 year period.
o REFIT 3 is designed to incentivise the addition of 310MW of renewable
electricity capacity to the Irish grid. Of this, 150MW will be High
Efficiency CHP (HE CHP), using both AD and the thermo-chemical
conversion of solid biomass, while 160MW will be reserved for biomass
combustion and biomass co-firing. Plants must be new plants (after
2010) and projects must be operational or substantially complete
within 9 months of the end of 2015. Support for any particular project
will not exceed 15 years and will not extend beyond the end of 2030.
o Supplier payments are capped to a specific production capacity (which
depends on the technology):
 AD CHP (units less than or equal to 500 kWe).
 AD CHP (units of greater than 500 kWe).
 AD (non CHP) (less than or equal to 500 kWe).
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 AD (non CHP) (units of greater than 500 kWe).
 Biomass CHP (units less than or equal to 1500kWe).
 Biomass CHP (units of greater than 1500kWe).
o Producers are typically encouraged to stay within the REFIT cap and to
build a maximum production capacity which maximises the return
within this.
o REFIT cannot be used for electricity generated which is consumed on
site.
Green Paper on Energy Policy in Ireland. The paper is almost entirely focussed on
electricity generation and electricity grid use, with little attention to the other two
energy sectors (Heat & Transport which make up 80% of the demand).
This Green Paper sets out six policy priority areas in respect of which views are
sought;
1: Empowering Energy Citizens
2: Markets, Regulation and Prices
3: Planning and Implementing Essential Energy Infrastructure
4: Ensuring a Balanced and Secure Energy Mix
5: Putting the Energy System on a Sustainable Pathway
6: Driving Economic Opportunity
Smarter Travel: A Sustainable Transport Future: (published in 2009) with
significant emissions reductions required from the transport sector in Ireland,
climate change continues to shape transport policy. The policy initiative addresses
unsustainable trends in vehicle ownership and use in Ireland and covers the
period 2009-2020. The framework reasserts the Government’s commitment to a
number of important actions and measures including:
o Ensuring that 10% of energy used in transport by 2020 is sourced from
renewable resources, which are sustainable, reduce fossil fuel dependency and
significantly reduce GHG emissions over the full life cycle.
o The introduction of a Biofuels Obligation which will require that a certain % of
the road transport fuel sold in Ireland from 2010 will be biofuel, to ensure that
Ireland meets its RES-T target.
o Measures to support other potential alternative technologies for motor
vehicles, including plug-in electric and hydrogen fuelled vehicles and use in
public vehicle fleets.
Second NEEAP: (published in 2013) provides a progress report on delivery of the
national energy savings targets implemented under current EU requirements as
well as energy efficiency policy priorities between now and 2020. The second
Action Plan reaffirms Ireland’s commitment to a 20% energy savings target in
2020. Recognising that Government must lead by example, it is committed to
achieving a 33% reduction in public sector energy use. It sets-out 97 actions
across six areas: Public Sector; Residential; Business; Transport; Energy Supply;
and Cross-Sectoral.
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DCENR Bio-Energy Strategy: Irish energy policy has to date neglected biogas. The
use of natural gas and biogas can contribute substantially towards meeting
Ireland’s GHC emissions reduction and RES-T targets. The DCENR-driven BioEnergy strategy was published in October 2014. The top priorities for biogas for
the strategy are:
o Quota Mechanism for Fuel Suppliers (c.5% Bio-fuel mix in Petrol & Diesel)
o Renewable Heat Incentive to largest (c.3,000) users ( to be developed in
2016)
o New Carbon/Emissions Taxation regime.
o Biogas production & grid injection, and CNG/CBG in Transport.
o Renewable Energy Sources Obligations for the Public Sector.
Planned Climate Action and Low Carbon Development Bill: sets out the proposed
statutory obligations in relation to the development of a National Low Carbon
Roadmap, incorporating sector roadmaps. Its purpose is to set out an approach to
achieving transition to a low carbon and environmentally sustainable economy by
2050. The sectors are: energy (power generation); the built environment;
transport and agriculture. The national roadmap will be coordinated by the
Department of Environment, Community & Local Government (DECLG) and will
be completed in 2014 following public consultation.
o Low Carbon Roadmap for Transport: as part of the national roadmap, the
Department of Transport (DoT) is developing a roadmap for the transport
sector. It issued an "Issues Paper" in December 2013 for public
consultation and will complete its roadmap in 2014. Given that the
transport sector represented 27% of Ireland's non-ETS emissions in
201114, addressing this output is believed to require a transformation in
the sector - based on technological innovation and security of alternative
fuels supply. The DoT recognises the benefits of changing the fleet profile
of vehicles, making better fuel efficiency choices and by adopting
alternative fuels in transport. Policy considerations include: engines and
fuels (efficiencies and alternatives); travel demand; modal shift; and other
(aviation and marine). E.g. further relative incentivisation of the purchase
of lower emissions vehicles, an additional bio-fuel obligation, additional
carbon tax, eco-driving schemes etc.
Commission for Energy Regulation (CER) Consultation "Biogas Injection into the
Natural Gas Grid": in Q4 2013, the CER consulted with industry stakeholders on
the injection of biomethane into the gas network due to the uncertainty around
formalising connections procedures and other issues.

14 Climate Change Mitigation - Preparation of Low-Carbon Roadmap for Transport (Issues Paper) December 2013
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3.3

Current Biogas Production in Ireland

The biogas production market in the Republic of Ireland is under-developed with
production occurring to varying degrees from the three processes of AD of waste,
landfill decomposition and wastewater treatment. The farm and waste-based AD
(Anaerobic Digestion) market is small with relatively limited impact and the other
sources of biogas from wastewater treatment and landfill have never been developed
in the context of a national strategy.
(i)

Anaerobic Digestion of Waste

There are four on-farm and four off-farm (waste) AD plants in operation in the RoI
today. In addition, there are approximately two AD projects at commissioning stage
and at least 12 projects at the pre-planning stage. The latter are looking at farm and
waste combination AD plants.
All eight currently produce and combust biogas using AD CHP (combined heat and
power) engines. Biogas is combusted to produce electricity which is exported to the
electricity distribution network. Heat energy is produced to support the biogas plant
and the production facility's heat requirements (farm and non-farm). All eight take
advantage of Ireland's REFIT as explained above.
It is believed that all eight produce no more than 0.5 GW of electricity each per year
(equivalent to 1.25 GW per year gas output each) for the purpose of staying within
the REFIT cap and maximising production capacity to maximise the return within the
cap. To be paid for the renewable electricity supplied to the electricity grid, these
producers must also demonstrate that they are producing heat to meet their own
heat requirements, which is displacing energy they would have drawn down from the
grid. Of the 100% of biogas output used for renewable electricity production under
REFIT 3:
45% is used for heat. Producers are not paid for this but must demonstrate they
are using it themselves.
40% is electricity output for which producers are paid under REFIT 3.
15% is lost through inefficiencies.
For a 0.5 GW production capacity, this means that producers will be paid under REFIT
3 for 0.2 GW (electric) per annum - only 40% of the output value.
(ii)

Landfill Decomposition

There are 43 landfill sites in Ireland which are owned by the Local Authorities, Bord
na Móna and a number of commercial companies such as B9 Energy and Panda.
The majority of these are producing and combusting biogas to produce electricity
which is exported to the electricity distribution network. This activity was
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incentivised under the REFIT 1 and REFIT 2 schemes. However, landfill has been
excluded from the REFIT 3 scheme.
A number of the landfill sites are no longer active sites and have closed within the
past five years. For example, one Bord na Móna landfill site being assessed at present
could potentially have a biogas output capacity of 120 GW per annum (gas). The site
has four gas engines and is reasonably efficient. It is flaring approximately 20% of the
gas at present with the remaining 80% run through four gas engines. While there are
a number of challenges to keeping gas engines running at landfill sites due to the level
of nitrogen (which damages engines), this nevertheless represents an attractive
potential volume of biogas output. The landfill site is however far from the gas
network and a mobile solution would be required.
The main disadvantage to landfill sites is their finite lifespan as discussed earlier in
this chapter. It would however, be expected that there would be at least 15 years
production cycle for the 10 landfill sites when they are operational.
(iii)

Wastewater Treatment

There are 1,100 wastewater treatment plants in Ireland. These plants are nationally
dispersed and are at various scales with c.90% of the waste processed in c.10% of the
plants. They are mostly owned by Irish Water although approximately 80 of the
larger plants are PPPs (public private partnerships).
68 wastewater treatment plans have AD processing in place today. However, only two
have CHP engines which use the biogas to produce electricity for export into the
electricity grid.
The potential exists to optimise wastewater treatment plants for biogas production
and to add cleaning and upgrading facilities to existing wastewater plans so that the
gas can be injected into the gas network and / or used as a transport fuel. To achieve
this would require the addition of biogas production to the treatment process, in
addition to biomethane upgrade and gas grid injection facilities. It will also require
new wastewater management policies.
In the context of biogas production from wastewater, co-digestion can be a beneficial
process. This is whereby energy-rich organic waste materials (e.g. fats, oils, and
grease (FOG) and/or food scraps) are added to wastewater digesters with excess
capacity. In addition to diverting food waste and FOG from landfills and the public
sewer lines, these high-energy materials have c. three times the methane production
potential of bio-solids and manure.
The water industry currently operates under the Urban Waste Water Treatment
Regulations 2001-2010. Ireland has not enacted the European Urban Waste Water
Treatment Directive and therefore its regulations are out of date with no regulations
applying to the spreading of treated sludge (including digestate) to land. Instead,
custom and practice applies within each Local Authority area.
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The introduction of food waste in the digestate (as part of a co-digestion process in a
wastewater treatment plant) will fall outside the scope of these regulations and an
environmental permit will be required. As such, while there are no barriers to this
development, changes to current licences (e.g. EPA) will be necessary.

3.4

Biogas Benefits for Ireland

There are significant economic, environmental and social benefits for Ireland from
establishing a strong biogas industry. Recital 12 of the Renewable Energy Directive
highlights:
"The use of agricultural material such as manure, slurry and other animal and organic
waste for biogas production has, in view of the high greenhouse gas emission saving
potential, significant environmental advantages in terms of heat and power production
and its use as biofuel. Biogas installations can, as a result of their decentralised nature
and the regional investment structure, contribute significantly to sustainable
development in rural areas and offer farmers new income opportunities".
Economic Benefits
A new indigenous industry: establishment of an indigenous biogas industry will
generate employment and have a positive economic impact on the national
economy in terms of contribution to national earnings. IrBEA stated recently that
biogas use by fleet transport companies alone could create 4,000 jobs in the next
five years to 2019. Not only will biogas production be established as part of
industry growth, it would also be expected that a strong industry supply chain to
support biogas production would develop including: equipment supply,
installation and maintenance; road haulage; shippers and retailers; safety and
standards etc.
Tax return: indigenous production improves the domestic tax base and will
deliver additional corporation tax, income tax and VAT to the Exchequer.
Valorisation of Waste: the energy and economic potential from waste feedstock
in Ireland is significant. Harnessing Ireland's waste as biogas production
feedstock will lead to not only a reduction in waste processing costs but also to
new energy resources.
Direct economic benefits for the agricultural sector: agricultural waste
represents one of, if not the, largest, sources of waste in Ireland making it a
valuable source of energy production. Harnessing agricultural waste and
residues as a biogas production feedstock can offer significant benefits to the
farming sector. It could deliver new revenue streams to off-set farm income
reductions following the fall-off in CAP and other farming subsidies etc.
Increased utilisation of gas network: biogas will support CNG development in
Ireland and will help to address the increasing desire of large energy users to avail
of “green energy” sources where possible. These should prove a catalyst for an
increase in aggregate network utilisation through additional connections on the
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existing network will have a major benefit for customers as this will reduce unit
price and gas transportation tariffs.
Improvement in the Balance of Trade: displacing imported diesel and bio-fuels
improves the balance of trade. The transport fuel market in Ireland is worth
€2bn annually in relation to diesel alone. The estimated annual disposals of biofuels in transport in Ireland is approximately 130m litres per year. It was
estimated that replacing 8.4% of oil with biomethane would direction save
€500m/y from imports and in turn provide an injection of this into the Irish
economy15.
Enhanced competitiveness: lower fuel prices improve industry competitiveness.
Security of Supply: indigenous energy production improves energy security of
supply.
Direct Company Benefits: many companies will benefit directly from the
development of a strong biogas industry in Ireland:
o Industries which produce an extensive volume of sludge can exploit it for
energy production - reducing costs and providing new revenue
opportunities.
o Lower operating costs from the use of CNG / CBG as a transport fuel (both
own use transport and commercial fleets).
o For a biogas producer, supplying biogas as a transport fuel or for injection
into the gas network will offer a higher commercial return than using it to
produce renewable electricity (due to REFIT 3 terms and inherent
inefficiencies in the production of electricity). This is however dependent
on the rate for gas being equivalent or higher to that received for
renewable electricity production.
Environmental Benefits
Reduction of Emissions: natural gas has an advantage over diesel fuel because the
CO2 production per unit of energy is about 25 % lower. This means that a natural
gas powered engine will have 20-25% lower CO2 emissions. For vehicles running
on biogas, emissions will be even lower.
Addresses specific industry / sector emissions: the agricultural sector in Ireland
is responsible for c.27% of greenhouse gas emissions in Ireland 16. Treating these
organic wastes through anaerobic digestion can significantly reduce these
emissions and reduce the quantities send to landfill, overall, reducing methane
emissions from landfill and manure management. Likewise the transport sector. It
represented 27% of Ireland's non-ETS emissions in 201117. Biogas in transport is
recognised as making a significant positive impact on the reduction of GHG
emissions. In a report submitted to the European Commission by an Expert Group
on Future Transport Fuels in 2012, it is stated that methane gas vehicles will play
an important role in urban and medium distance transport by 2020. It estimates
15 Roadmap for the introduction of gaseous transport fuel: a case study for renewable natural gas in Ireland (T. Thamsiriroj, H.

Smyth, J.D. Murphy, 2011.)
16 A roadmap for the introduction of gaseous transport fuel: A case study for renewable gas in Ireland. (T. Thamsiriroj, H. Smyth,
J.D. Murphy, 2011).
17 Climate Change Mitigation - Preparation of Low-Carbon Roadmap for Transport (Issues Paper) December 2013
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that a market share of 20% of natural gas in transport fuels would allow a 5%
reduction of CO2 emissions from all European vehicles. Assuming that 20% of the
gas used would be biogas, the CO2 reduction would increase to 7%.
Improved land, air and water quality: Biogas production from waste will
support the recycling of nutrients back to land and a reduction in air and diffuse
water pollution.
Renewable Targets: Biogas production will make a significant contribution to the
achievement of Ireland’s RES-T 10% and RES-H 12% targets.
Social Benefits
Reduction of waste in Ireland: Biogas can be produced from organic waste such
as manure, sewage sludge, agricultural residues (e.g. farm generated such as
animal slurries and manures) and household waste/municipal waste. This will
not only create value for the economy but will reduce the pollution caused by
waste management and its impact on the landscape of the country.
More income in the economy: the development of a new indigenous industry
will create jobs, local incomes and tax return for the Exchequer. These have
positive social benefits in the form of employment and more disposable income
in local economies.
Rural development: as stated in the Renewable Energy Directive, "Biogas
installations can...contribute significantly to sustainable development in rural areas
...". Due to their geographically dispersed and often rural locations, biogas
production, and the local services required to support that production, will
present significant benefits in the form of rural employment, local investment
and infrastructure development and increased rural income levels.
Satellite gas distribution networks: distribution via a local satellite (off the
transportation grid) gas network for local energy supply, can offer benefits to
rural locations not on the gas network. These benefits include access to
alternative energy supply, lower cost and security of supply.
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