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Introduction

Biomethane can be used in the same efficient and versatile manner as natural gas - for transportation,

heat and electricity. Due to these advantages biomethane is becoming more important on the political

agenda and also as a business opportunity in various Member States. Biogas will significantly contribute to
reaching the EC targets for renewable energies by 2020 with biogas feed -in representing a very efficient
option and an attractive alternative to highly debated biofuels in the transportation sector.

The overall goal of the GreenGasGrids project is to promote the production of biomethane and injection
into the natural gas grid allowing international trade.

Work package BWP 3)aims totackle existing crossorder market bariersfor biomethane. This WR a
activities are targeted dbrerunner countries that will benefit from improved trade conditions

Thefinal goal ofWP 3is to design a Road Map to open the Europgade trade of biomethane including &
certification scleme recognized by all participating countries. An efficierEalopean registering system
issuing, tradeand redemption of certificates has to be created excluding the possibility of double coun
More over a detailed description of mandatory avmluntary sustainability schemes should help Membe
Countries to define their own rules within a given framework. With a tool developed by WP 3, interes
countries should be able to estimate the potential of biomass for biogas production, upgradingectmn.

To achieve the above goals/P 3 takes forward the existing EU knowledge base in relation to biometha
(former publications and findings of EU projects and of GGG WP2) to establish a number of Working
that include consortium members drkey external stakeholders who represent gas transmission
companies, gas suppliers and EU energy regulators

In total four working groups have been created lead by either the European Biogas Association (who
also the lead of the whole WP) or the Reradble Energy Association (REA) of the UK.

Working Group 1: Sustainability

The goal of WG 1 is the creation of a source of information as back up to support national agencies in the
GreenGasGrids project to help implement scientifically and practicably s ound sustainability rules that apply
to biomethane.

WG 2: Technical Standards

WG 2 shall ¢ ontribute to solving open issues of technical standards for biomethane by compiling results of
activities either from past EU projects or from GGG WP2. Standards a ccepted all over Europe are pre -
condition to open a European wide market. In particular, WG2 should collaborate with and a dd to work of
the CEN TC 408 dealing with the definition of standards for fuel and grid injected gas as well as with other
existing in itiatives .

WG 3: Biomethane trade

Within this WG ar oad map isto be created to establish a European trade scheme . As a first step existing
gas certification schemes should be evaluate d.
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Registration system s have to be initiated  to avoid double cou nting of the renewable biomethane.
WG 4:Country targets

INnWG 4 aTool kit will be established that calculates the biomass r esource for AD to electricity or
biomethane . It will include all ¢ ategories of biomass including waste and crops for food etc

Each partner will be able to use the tool to develop the biom ethane potential by 2020 and 2030. This will
be able to feedback into National Renewable Action Plans.

The results of the working groups will be presented and exchanged with external experts and involved key
organisations at EU  -level workshops.

The following persons are involved in Work Package 3:

Arthur Wellinger European Biogas Association WP3 leader and responsible for WG2
Attila Kovacs European Biogas Association Responsible for WG 3
Willi am Mezzullo Renewable Energy Agency UK Responsible for WG 1
John Baldwin Renewable Energy Agency UK Responsible for WG 4

External stakeholders include:
- Partners of the GGG project
- Fachverband Biogas Germany
- Swedish Gas Centre
- EGREG
- ENTSOG
- EUROGAS
- NGVA Europe
- Energinet.dk
- Vertogas Netherlands
- DBFZ Germany
- AB
- Naturemade
- Biogaspartner
- RECS

This publication is the first of a small series of discussion papers directed to the partners and ultimately
leading into the final report.
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Sustainability within the European Biomethane Industry

William Mezzullo

The successful development of a European biomethane market relies on its
production to be sustainable both environmentally and economically. Sustainability

measures are in place to ensure that biomethane pr oduction and use is sustainable
across its entire production and use lifecycle. As biomethane production from

anaerobic digestion (AD) can use a range of feedstocks its environmental

credentials vary significantly. AD is an innovative method of converting biomass to

a green gas and it can be sustainably integrated within local farming practices using
energy crops to help farmers with farming crop rotation, secure farming incomes
and a profitable green gas.

In common with other bioenergy forms work is unde r way at European and national
levels to ensure biomass to energy (including liquid, solid and gaseous bioenergy)

is produced and used with minimum environmental detriment and a reassurance

that there is a notable improvement in reduction of greenhouse gas emissions
compared to fossil fuel alternatives.

This discussion paper forms part of the Sustainability Working Group for the Green

Gas Grids Project and assesses the current role of existing regulations and their
implications on the European biomethane industry. The paper focuses on how the
regulations have been adopted by a number of Member States and highlights briefly
the initial thoughts and potential issues faced with meeting them.

Background of EU sustainability criteria

The Renewable Energy Di  rective (RED) sets out in Article 17, 18, 19 and Annex V

the sustainability criteria for biofuels and bioliquids ! Such fuels must comply in
order to count towards meeting the targets in the Directive or receiving public

subsidies. The criteria address gre enhouse gas savings, land with high biodiversity
value, land with high carbon stock and agro -environmental practices. The deadline
for implementation was December 2010. The criteria apply across the EU and

Member States are not allowed to impose their own additional sustainability criteria.
Article 17(9) in the RED also committed the European Commission to producing a

further report on sustainability of solid and gaseous fuels for electricity, heating and
cooling. This report was published in February 2010. Given the much wider variety
of feedstocks and end  -use energy forms for these fuels, the Commission recognised
that setting mandatory Sustainability Criteria for solid and gaseous biomass would

not be appropriate at that stage. Member States remain free t o develop their own
schemes, and the Commission made a series of (non -binding) recommendations on
how this might be done.

PoA2FdzSt A YSEyVvaAa WEAldZAR 2NJ 31 aS82dza FTdzSf  F2NJ NI VALR NI LINERIZOSR T NP
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The fundamentals of Sustainability Criteria for biomethane T a European
Perspective
Some Member States, including the UK are pla nning to introduce their own

regulations for solids and gases. Biogas and biomethane may fall under these but
can also be covered by the existing RED criteria if used in transport. It can also be
used for both power and heat generation.

The European Commi ssion is expected to report on the progress of Member States

on the implementation of the Bioenergy Sustainability Criteria by 31 December

2011. This is to assess the impact of Member States’ scheme
Commission has not yet given clear guidanc e on how the Sustainability Criteria

should be applied to biomethane specifically, Member States are hopeful that these

considerations will be covered in the forthcoming documentations.

Biofuels/bioliquids Sustainability Criteria

The key to developing  a sustainable biomethane industry is to ensure it can
increase sustainably, economically, socially and environmentally. Biomethane, as
with all biomass -to-energy forms has come under increasing pressure to prove it is
a sustainable and low carbon for on en ergy within the European Union over the
recent years. The targets set by the EU to achieve 20% renewable technology by
2020 are made mandatory through the Renewable Energy Directive 2009/28/EC
(RED) wh ich came into force June 2009. The RED contains criter ia to ensure
biofuels and bioliquids are sustainable. The Sustainability Criteria are set out in
Articles 17, 18, 19 and Annex V of the RED and set out the following overall
requirements:

A reduction in greenhouse gas emissions as follows:

0 The green house gas (GHG) emission savings from the use of biofuels and
bioliquids shall be at least 35% compared to fossil fuels.

o From January 2017, GHG emission savings from the use of biofuels and
bioliquids shall be at least 50% compared to fossil fuels.

o From January 2018 the GHG emission savings shall be at least 60% for
biofuels and bioliquids compared to fossil fuels if the installation started
production on or after 1 January 2017

Biodiversity - the raw material may not be obtained from land which had one of

the following status in or after January 2008, whether or not it still has that

status:

o primary forest or other woodland where there is ‘no cl e

of human activity and the ecological processes are not significantly
di sturbed’

o Desig nated nature protection areas, unless evidence is provided that the
production of that raw material did not interfere with those nature
protection purposes

o Highly biodiverse grassland. Further details are due to be agreed on how
these shall be assessed, bu t this has not been agreed as at January 2012

Land of high carbon stock - the raw material may not be obtained from land
which had one of the following statuses in January 2008 and no longer has that
status:
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0 Wetlands
0 Forested areas with trees reac hing (or capable of reaching) heights of 5m
with 10% or more canopy cover

Land which was peatland in January 2008 is also excluded unless there was no
drainage of previously undrained soil

In order to facilitate the single market, the Europe an Commission can assess
existing voluntary schemes. To the extent that the Commission rules that a scheme
demonstrates compliance with the criteria, Member States may not require further
evidence of compliance with the sustainability criteria.

Of the 25 Voluntary Schemes received by the European Commission, 7 have been
approved and recognised as applicable for the purposes of Sustainability Criteria
within the RED. Below is a brief description of the recognised Voluntary Schemes
approved by the Commission

ISCC (International Sustainability and Carbon Certification)

This global initiative was developed in a multi - stakeholder approach, which contains
and involves both companies from the entire supply chain, and, research

organisations and NGOs (such as the WWEF). ISCC covers all types of biomass and
biofuels, and at present, an association of 55 members governs it. The German

Federal Ministry of Food, Agriculture and Consumer Protection via the Agency

support the scheme for Renewable Resources (FNR), and the scheme itself has
received recognition for all criteria of the Renewable Energy Directive.

Bonsucro EU

Bonsucro EU is a standard for sugarcane based ethanol within the Bonsucro

scheme, which itself is a roundtable initiative containing many companie s from
different parts of the supply chain, in addition to the WWF. This standard has a

strong focus on Brazilian sugarcane production. The scheme has received

recognition for all criteria of the Renewable Energy Directive, except for the

provision on high ly biodiverse grasslands.

RTRS EU RED (Roundtable for Responsible Soy)

RTRS EU RED is a standard for soy based diesel within the RTRS scheme, which

itself is a roundtable initiative containing many companies from different parts of

the supply chain, ina  ddition to the WWF, "Conservation International" and "The

Nature Conservancy”. This standard has a strong focus on A
Brazilian soy production and the scheme has received recognition for all criteria of

the Renewable Energy Directive.

RSB EU RED (Roundtable on Sustainable Biofuels)

RSB EU RED is a standard for all types of biofuels within the Roundtable for
Sustainable Biofuels scheme, which itself is an initiative containing many companies
from different parts of the supply chain, in additio n to: the WWF, "Conservation
International" "The International Union for Conservation of Nature", (IUCN), "United

2Whgrg canopy cover is 180%, this can be permitted if the fuel would still meet the GHG saving requirements once

the change in carbon stock has been accounted for
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Nations Foundation”, and "Wetlands International”. This standard has a global
scope, and the scheme has received recognition for all criteria of the Renewable
Energy Directive.

2BSvs (Biomass Biofuels Sustainability voluntary scheme)

This French initiative has a global scope and covers all types of biofuels. A
consortium of different companies led by Bureau Veritas developed the scheme.
Like t he Bonsucro EU, this scheme has received recognition for all criteria of the
Renewable Energy Directive, except for the provision on highly biodiverse
grasslands.

RBSA (Abengoa RED Bioenergy Sustainability Assurance)

RBSA is an industry initiative that covers ethanol and has a global scope. Developed
by Abengoa, the scheme intends to drive better greenhouse gas performance in the
supply chain by including a mandatory requirement to calculate actual greenhouse

gas values, as opposed to just using default  values. The scheme has received
recognition for all criteria of the Renewable Energy Directive.

Greenergy Brazilian Bioethanol verification programme

Again this is an industry initiative but it is applied to sugarcane based ethanol
produced in Brazil, an d was developed by Greenergy. Like the Bonsucro EU and
2BSvs, this scheme has received recognition for all criteria of the Renewable Energy
Directive, except for the provision on highly biodiverse grasslands.

Comparison between schemes

As partoftheCom mi ssi on’s selection process for Voluntary Schemes
have been made on the compliance of the above Certification Schemes on whether

or not the scheme would meet the mandatory sustainability requirements of

Directive 2009/28/EC on GHG, land -use, ch ain of custody and audit quality. The

assessment criteria consisted of the following, shown in the table below.

Three of the Voluntary Schemes do not meet the biodiversity requirements of

Article 17(3)(c) from the RED. The Schemes are not seeking to meet this particular

Criteria and therefore additional verification is needed to meet the biodiversity

requirements.

Member States are also able to use their own Voluntary Schemes, which however

must meet the EC's requirements. Tubedarumberfobr exampl e i ntend:
Voluntary Schemes such as Forestry Stewardship Council (FSC), Genesis Quality

Assurance (Genesis QA), Linking Environment and Farming Marque (LEAF), Red

Tractor Scheme (ACCS), Roundtable on Sustainable Palm Oil (RSPO), Roundtable

on Respon sible Soy (RTRS), Sustainable Agriculture Network/Rainforest (SAN/RA).

It must be recongnised that the Voluntary Schemes selected by the EC are for

mandatory reporting of Sustainability Criteria for biofuels. Therefore these are

predominantly designed fo  r international feedstock supplies specifically for biofuels.
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Chain .
Sustainability Criteria of g:(:ﬁt
Custody Y
GHG Biodiversity Carbon Mass Independent
Scheme emission Conservation Stock Peatland Balance Auditing
ISCC Yes Yes Yes Yes Yes Yes
Eansucro Yes No Yes Yes Yes Yes
RTRS EU
RED Yes Yes Yes Yes Yes Yes
RSB EU
RED Yes Yes Yes Yes Yes Yes
2BSvs Yes No Yes Yes Yes Yes
RBSA Yes Yes Yes Yes Yes Yes
Greenergy Yes No Yes Yes Yes Yes

EC- Recognised Sustainability Voluntary Schemes

These seven Voluntary Schemes currently approved by the Commission cover both
the criteria on land with high carbon stock and high biodiversity value as well as the
greenhouse gas criterion calculation. Member States have to accept certificates of
Voluntar y Schemes recognised by the Commission as evidence of compliance with
the sustainability criteria. In addition, for anyone who could not or chooses not to
use a Voluntary Scheme recognised by the Commission, Member States have to
ensure that there isanat  ional legal system in place to provide evidence of
compliance with the criteria by other means.

The Commission is assessing further 15 -20 requests for recognition of draft
Voluntary Schemes and it is expected that the first ones of those can be approved
in early 2012. The Commission has not yet made a Decision whether to propose
EU-wide binding sustainability criteria for solid and gaseous biomass in electricity,
heating and cooling; the Commission intends to report on this within 2012. Thus,
the voluntary  schemes at present only apply to biofuels.

Bioenergy Sustainability Criteria

In order to comply with Article 17(9) within the RED the Commission was required

to report on sustainability schemes for the use of biomass for energy other than
biofuels and bi oliquids % This report was published in February 2010, with a further
report promised by end 2011.

The recommendations broadly followed the criteria in the RED:

1  The same criteria for protection of biodiverse and high -carbon stock land

1 The same recommend ed GHG savings (in % terms) as the RED, with
comparators based on EU fossil averages

1  Conversion efficiencies are also included in the GHG calculation

1  The differentiation of national support schemes in favour of installations
that achieve high energy conver sion efficiencies;

1 Monitoring of the origin of biomass.

The criteria does not apply to wastes, as these must already fulfill environmental
rules in accordance with waste legislation at national and at European level. It was

° ﬁeport from the Commission [COM(2010)11]
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also suggested that sustainabil ity requirements should only apply to larger energy
producers of 1 MW thermal or 1MW electrical capacity or above.

The Criteria have been laid out very similarly to that within the RED to ensure
consistency and avoid unwarranted discrimination in the use o f raw materials

Updates from the Commission

The Renewable Energy Directive also committed the Commission to report on the
GHG implications of indirect land use change. This may, if appropriate, result in
changes to the RED's GHG ooal cul ation methodol og

The Commission reported on ILUC of biofuels and bioliquids and concluded that as
the estimation of greenhouse gas impact due to the indirect land -use change
requires impacts into the future, which is inherently uncertain, it recognised there

are numero us uncertainties in various modelling techniques. The report highlighted
the vast range of results of greenhouse gas emissions associated with ILUC based

on different methodologies.

The results varied considerably thus showing deficiencies and uncertaint iesin
modelling ILUC. Maize to ethanol for example had a range of 21 and 156g/MJ.

The report concluded at the time that based on the number of uncertainties and

varied results between methodologies the Commission would not implement ILUC
within the Susta inability Criteria and would carry on developing its findings. The

final recommendation to Member States was that if ILUC were to be introduced it
should be done under a precautionary approach.

A new study was conducted in October 2011 examining the impa ct of land use for
biofuels with and without trade liberalization. The study found that land use due to

the biofuels mandate would mean that around 1.73 million hectares would be

needed (1.87 million with trade liberalisation). Land Use Change (LUC) emissi ons as
a result of the biofuels mandate were calculated to be around 38gC0O2/MJ of

biofuels. The impacts and significance of LUC were highlighted further by the main
findings of the report stating that LUC emissions for the entire EU biofuels

additional man date would eliminate more than 67% of direct emission savings
Overall the conclusions put forward to the European Commission are that LUC are a
serious concern and show an average of 40gC0O2eq/MJ emissions from biofuels
feedstocks. Having said this the s tudy still recognises as with many LUC and ILUC
studies that there are a significant number of uncertainties surrounding the

valuation of LUC.

It is expected that the Commission will report by December 2011 on whether
National Schemes have sufficiently a nd appropriately addressed the sustainability
related to the use of biomass, and whether these schemes have led to barriers.

‘EC SEC(2010) §Report from the Commission to the Council and the European Parliament on
sustainability requirements for the use of solid and gaseous biomass sources in electricity, heating and
cooling.

ATLAS§sseSS|ng the Land Use Change ConsegsesicEuropean Biofuel Policies, October 2011
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Member states responses (NREAPS)
Background and Member State Responses

In 2009 each Member State provided the Commission w ith a National Renewable
Energy Action Plan (NREA) as set out in the RED. The plans followed a pre -
determined template of questions which would provide road maps on how each

Member State expects to reach legally binding 2020 targets. Within these plans
Mem ber States were able to highlight how and what measures would be undertaken

to ensure the RED Sustainability Criteria would be adhered. The focus was
predominantly on the sustainability issues of liquid biofuels for transport rather

than bioenergy as awho le, thus little focus was made on biogas uses.

Responses from Working Group Questionnaires

Members of the Green Gas Grids Working Team were asked to complete a
questionnaire specifically reflecting the sustainability issues of biogas relating to
their r espective countries. As sustainability concerns have primarily been led by the
EU, only Member States with existing subsidy and incentive schemes were actively
involved in sustainability concerns of biogas. Consequently countries such as
Germany and the Ne therlands had existing sustainability guidelines already in
operation. Countries such as the UK had recently deployed their sustainability
guidelines reflecting those of the European Commission. A significant number of
Member States had no specific Sustain ability Criteria in place.

Croatia

In Croatia, at the moment there are no relevant projects on sustainability for biogas

and biomethane. The legislative framework on the sustainability criteria is yet to be
drafted and adopted. It is reasonable to expect that the legislation will be in place
in the first part of 2012.

Germany

Criteria for the RES have been transferred to German regulations without major

changes. There are two ordinances that cover these criteria: Biomassestrom -
Nachhaltigkeitsverordnung ( BioSt - NachV), only for bioliquids used to produce
electricity; Biokraftstoff ~ -Nachhaltigkeitsverordnung (Biokraft -NachV), for liquid and
gaseous biofuels and also applies to biomethane if used in transport.

France
Awaiting Response

Hungary
There are rele vant projects on sustainability criteria for biogas or biomethane. No
further information was received on whether these criteria were in operation.

Italy
Two projects regarding the sustainability criteria of biogas and biomethane: NERO
and ECOBIOGAS - limited information on these projects.

The Netherlands

The NTA 8080 on Sustainability criteria for sustainable biomass for energy

applications was developed in order to allow certification of sustainably produced

biomass for energy applications. The NTA 808 0 contains details of the sustainability
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criteria, as defined by Cramer Commission, for solid, liquid and gaseous biomass.

For biogas for transport in the Netherlands, the legislation that implements the EU

RED as of January 1st 2011 obliges companies t hat supply (bio)fuels to transport to
supply a certain share of renewable energy. Biofuels, including biomethane, must

be in compliance with the sustainability criteria set by the EU RED in order to count
towards the obligatory percentages. The obligatory percentages are 4.25% in 2011,
4.5% in 2012, 5.0% in 2013 and 5.5% in 2014, further increasing to 10% in 2020

(the RED target).

Spain

There are no Sustainability Criteria measures in Spain as there are currently no
financial incentives for biomethane of b iogas production.

Slovakia

There are no Sustainability Criteria measures in Slovakia.

United Kingdom

The RED criteria for biofuels and bioliquids were introduced for electricity in April

2011 and for transport in December 2011. In addition, mandatory reporting for
electricity generation from solid and gaseous biomass was introduced in April 2011

for all installations 50kW and above. The Government intends that installations

1MW and above will have to demonstrate compliance in order to receive subsidies
from April 2013. The only significant deviation from the Cc
recommendations is to require a 60% GHG saving right from the start.

The newly -introduced Renewable Heat Incentive requires simplified sustainability
reporting for plant LMW and above. Further sustainability regulations are expected,
but no decisions have been taken on implementation. A consultation is expected by
summer 2012.

Sweden (not a respondent from questionnaire)

Sweden introduced the Act concerning the sustainability criteria for biofuels and
bioliquids in August 2010. The sustainability criteria follow exactly the criteria set

by the Commission in Article 170of the RED. The new Act which was eventually

accepted in September 2011 following some amendments, links tax incentives t o]
the Sustainability Criteria. From February 2012 biofuels will need a Sustainability
Decision from the regulatory authority in order to be eligible for tax incentives or to

count for mandatory NREAP. The Sustainability Decision must be carried out

through reporting and verification that the Sustainability Criteria is met.

Interpretation of Responses

Based on the responses received it is evident that countries with established

government financial incentives for biogas and biomethane production have

deve loped a Sustainability Criteria to ensure biomass is produced sustainability and

can meet the EU’s criteria. These countries include Ger man)
to a |l esser extent the UK. The next stage examines in more
Sustainabil ity Criteria has been translated for these countries.
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Detailed Overview of German, Dutch and UK Sustainability Criteria
Germany

Germany currently holds two Ordinances for Sustainable Biomass production BioSt -
NachV released in August 2009 for bio mass to electricity (which includes biogas)

and Biokraft -NachV released in November 2009 for biofuels (included biomethane);

both of which are intended to address the RED requirements.

The German approach is based on using private certification systems su ch as the
ISCC and REDCert, private certification bodies and the BLE as the National

Authority. The German Biomass Sustainability Criteria has been developed to meet

the RED Sustainability requirements. The ordinances have been launched since

January 2011 for biofuels and bioelectricity. A schematic flowchart of the

Sustainability Criteria procedure has been shown in the figure below.

Biomass Flow

Agricultural First Party under the
g : gathering v Oil mill " Refinery "3 Supplier " Supplier Renewable obligation to
operation - - - = = - ; A

point energies provide proof

plant

Monitoring: Sustainability Requirements: Biofuels
Interfaces,

operations 1. Compliance with sustainability requirements

and suppliers . - Sene Proof of ——
where Bl 2. Greenhouse Gas Reduction sustainability registration sustainability
applicable 3. Proof of origin according to a mass balance

Certification: | /W

Interfaces Biofuel quota

Certification Systems: body or main

Detailed definition of sustainability requirements R

Federal Office for Agriculture and Food (BLE) disposing of
o o an Installations Resister and the web application (nabisy)
Monitoring and certification for partial proofs

Certification bodies:

Biomass producers are tasked with ensuring the land use for biomass production
meets the EU Sustainability Criteria entailing that: land with high biodiversity value
and high carbon stock is not used, peatland is not used and that sustainable
agricultural management according to the best available Good Agricultural Practices
are maintained.
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Although the Sustainability Criteria in Germany is relatively well established
compared to other Member States, the German Agency auditing the criteria the BLE
(Agricultural Ministry) states there are still areas needed for improvement :
9 Criteria does not  focus enough on land use competition — something that is
already recognized by the EC and;
1  GHG-reduction strategies do not consider the biodiversity implications
adequately;
9 Sustainability Criteria are very much concentrated on biofuels
M Lack of sustainabil ity criteria in other members states lead to difficulties in
German biomass imports.

The BLE states that 80% of domestically produced biomass can be considered
sustainable according the RED  -criteria. However according to the BLE a
Sustainability Criteria  specifically for biomethane has yet to be established in
Germany; the BLE requesting that one needs to be established so that economic
operators are able to calculate the GHG reduction values.

The Netherlands
The NTA 8080 is a Dutch Technical Agreement on sustainability criteria to meet the

RED requirements. The NTA 8080 is linked to the Dutch renewable energy subsidy
scheme SDE. Operators which can prove they produce a net GHG saving over EU

targets are eligible to receive subsidies. The following fossi | fuel comparators are
used:

1 198 g CO2eq/ MJ electricity (solid and gaseous biomass)

1 87 g CO2eq/MJ heat (solid and gaseous biomass)

1 91 g CO2eq/ MJ fuel in electricity production (bioliquids)

1 77 g CO2eq/MJfuel in heat production (bioliquids)

1 859 CO2 eq/MJ fuel in cogeneration (bioliquids)

The communication reports no fossil comparators for biogas and green gas. In
which case the Netherlands has opted to use 67.59 g CO2eq / MJ green gas.

Biomethane as a transport fuel
Fuel suppliers in the Netherl ~ ands have started reporting voluntarily on sustainability
characteristics of biofuels in 2010. This was the result of the "Declaration of intent
reporting on biofuels 2010", which was signed by the Dutch Petroleum Industry
Association (VNPI), the Dutch Org anisation for the Energy Sector (NOVE), the
Product Board for Margarine, Fats and Oils (MVO) and the Minister of Environment
signed on May 25, 2010. The objective of this declaration is to report, on a
voluntary basis, on the nature, origin and sustainabil ity of biofuels placed on the
Dutch market, before the legal implementation of the Renewable Energy Directive
(2009/28/EC). Biogas for transport was not included in the public report on the
year 2010 published by the Dutch Emissions Authority (Nederlandse
Emissieautoriteit, NEa). The aim of the opt -in system for biomethane under the
Dutch legislation is to provide an incentive to the market for the introduction of
biomethane in transport. The eligibility criteria is as follows:
1  The biomethane must be suppli ed to transport (road vehicles and mobile
machines).
1  The biomethane must be sustainable. Compliance with the RED criteria (and
consequently the Dutch legislation) must be demonstrated by using a

® Froese, Dr Handurgen Biomass & SustainabilityDevelopments in Germany. February 2011

Page 13 of 13



REEN

Ll

GRIDS

voluntary sustainability certification/verification scheme th at is recognised
by the European Commission or approved by the Dutch government.

1 Only biomethane that is produced by facilities that have not received
SDE(+) subsidy is eligible for counting towards the obligatory targets. This
new regulation was announce  d in a letter to the Dutch Parliament in June
2011, it will however not be implemented before 1 January 2012.
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UK

The Renewable Transport Fuel Obligation began in April 2008, using similar

(voluntary) sustainability standards to those developed in the Netherlands. These
have now been superseded by the requirements of the RED, which were

implemented in December 2011.

Biomethane for gas injection (and electricity production)
From 1 April 2011, biomass electricity generators over 50kW are required to rep ort
against the following sustainability criteria:
T Minimum 60% Greenhouse Gas (“GHG”") emission saving for
generation using solid biomass or biogas relative to fossil fuel; and
1  General restrictions on using materials sourced from land with high
biodiversity value or high carbon stock — including primary forest, peatland,
and wetlands.

Following a two year transition period, the UK intend that from April 2013,
generators of LMW capacity and above will be required to meet the criteria in order
to receive Renewables Obligation Certificates (ROCs) under the Renewables
Obligation.

Issues identified with the existing Sustainability Criteria

Reviewing the progress of the Sustainability Criteria amongst Member States and
how this is translated to biom ethane production, it is evident there are still a
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number of areas in which there is a lack of clear guidance by the Commission.
There is a significant focus put on the Sustainability Criteria for liquid biofuels for
transport as this has now been in dev elopment for a number of years. However
other forms of bioenergy and in particular for biomethane, the guidance is either
lacking or not well developed. Below are a number of key issues identified creating
barriers to effective sustainability measures for biomethane.

Criteria for biogas (to electricity or gas to grid) has evolved from biofuels criteria

There has been a strong focus on developing sustainability schemes and an

effective criterion for liquid biofuels and this is clearly evident within the RE D.
Sustainability measures for other forms of bioenergy such as solid and gaseous for
electricity, heat and cooling are less well developed and at this stage not a

mandatory requirement by the EU. As a result biomethane production which is one
oftheonly bi oenergy forms which falls under both of the
biofuel for transport or a bioenergy for grid injection, has differing legislation on
sustainability issues. At present if biomethane is used for transport it must comply

with the RED  Sustainability Criteria, whilst if it were grid injected it would currently

fall under a voluntary obligation.

According to the German Federal Ministry of Food, Agriculture and Consumer

Protection (BMELV) the Sustainability Criteria has very much concen trated on
biofuels ®. This is also evident by the selection of the chosen Voluntary Schemes by

the European Commission, which has been discussed in the next section. They
recommend the Sustainability Criteria f or biofuels should only be used as a starting
point for a broader sustainability approach.

Certification Schemes not tailored to domestically grown biomass

The Voluntary Schemes selected by the Commission in July 2011 are to be used by
biofuels producers  for mandatory reporting of the Sustainability Criteria. They can
also be used for voluntary sustainability reporting for solid and gaseous biomass
(including biomethane for grid injection).

The issue identified with the schemes is that they are designed for an international
biofuel traded market, although it is stated they can be used for domestic

production. In order for these Schemes to work on an international scale the level

of analysis and detail may not be as high as National Schemes.

Industry exp erience tells us that feedstock for biomethane production generally is

produced locally around the AD facility and rarely ever transported over long

distances. This is due to the whole crop being used and thus having a water content

of around 70%. Feedstoc  k for biofuels can and is transported internationally over

much longer distances, in which case the Voluntary Schemes for an international

trade must focus on sustainability aspects such as biodiversity, carbon stock, peat

land and GHG balance accounting i n a general term without focusing on the
particular country’s environment al concerns.

As this is the case these Schemes selected by the Commission are considered too

generic and broad for the biomethane industry where producers tend to be very

local wher eby each region has its own environmental issues.

The German Ministry of Food and Agriculture has also expressed the need for

nationally recognised certification systems and future EU -wide recognised voluntary
schemes should co -exist and be closely coordi  nated.
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The issue of Land Use Change

The Commission has been assessing how to implement the land use change within

the Sustainability Criteria over the past year. It was expected that the Commission

would report in July 2011 with its decision on how to p roceed however there is still
no news as what decisions have been made. The slow pace at which this issue is

being dealt with could create concerns amongst lobby groups and NGO on the how
serious the Commission is on ensuring biomass feedstock is sustainab le. There is
evidence of this in Germany where BMELV have stated there is not enough focus on

LUC and the UK Department of Farming (DEFRA) also recently stated concerns on

the impacts of LUC from bioenergy.

It is important however to appreciate the diffe rences between bioenergy feedstock
and their impacts on Land Use Change. An Industry and Farming collective in the

UK co -wrote a report to the Government highlighting how feedstock for biomethane

can be grown as part of a sustainable farming approach and i ntegrate within the
farming rotation. In these cases there is evidence that introducing a biomethane

crop in different years can help improve food crop yields, reduce the use of

pesticides and herbicides and artificial fertiliser. These are local benefits ata
regional scale. Introducing a blanket CO2eqv/MJ emission as a result of LUC does

not address each individual case of how the feedstock is grown.

Difficulty in reaching GHG reduction (based on a comparator)

One of the potentially most significant bar riers for biomethane producers within the
coming years is ensuring they can meet the target reduction in GHG emissions set

by the European Commission.

In order for bioenergy producers to comply with the Sustainability Criteria they

must provide evidence  of a lifecycle reduction in GHG emissions compared to fossil

fuels. At present for liquid biofuels this is a mandatory figure of 35% GHG

emissions. If Member States were to follow the voluntary solid and gaseous

sustainability criteria this should also be a minimum of 35% in accordance with the

Commi ssion’s desire of being similar to the benchmarks set
above, the UK has chosen a 60% GHG saving requirement against the same

comparator, whilst it appears that other Member States have opt ed to follow the

Commi ssion’s GHG savings (35% reduction at present).

The percentage reduction in GHG emissions is to be set against a nominal emission
figure of GHG emissions from a typical fossil fuel equivalent process; this is called a
comparator. Re commended comparators have been set by the Commission and are

typical emission figures from an EU perspective for different end -use energy.
The table below shows the comparators for transport biofuels (2011 -2016),
transport biofuels from 2017, solid and g aseous biomass for power, solid and

gaseous biomass for heat and solid and gaseous for cooling. If biomethane is used

as vehicle fuel then the comparators for transport biofuels should be used. The

Commission however has reported no Comparator for natural gas and therefore for
biomethane to be injected into the grid, there are currently no comparators which

can be used by the Commission.

As a result of not having a comparator set by the Commission, Member States who

are implementing sustainability criteri a for biomethane have various approaches in
selecting a comparator. In the Netherlands for example a comparator has been

selected representing the typical GHG emissions of Natural Gas which are
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67.57g CO2eqv/MJ. In Germany for example the comparator of 8 3.8¢gC02eqv/MJ
for the purpose of biomethane as a transport fuel, however according to the

German Ministry of Food and Agriculture there is no set comparator for biomethane

grid injection  ©. The UK Government has not made any decisions on how it will treat
biomethane for grid injection in terms of selecting a comparator.

As can be seen if a comparator such as the figure chosen by the Netherlands of
679C0O2eqv/MJ or for example the Biograce Russian Gas figure of 66 -
679C0O2eqv/MJ were to be used, there would be a significant difference of reaching

a target reduction in GHG depending on whether biomethane for transport were

used or injected directly into the grid.

Maximum carbon
Application % Saving Fossil Comparator intensity
required (gCO2 eqv/iMJ) permitted
(9C0O2eqv/MJ)
Transport
biofuels
(including 35% 83.8 54.57
biomethane)
(2011 -2016)
Transport
biofuels (from 50% 83.8 41.9
2017)
Transport
biofuels from 1
January 2018 60% 83.8 3352
(for installations
producing from 1
January 2017)
(S;;“Sdesgg Similar to
. Transport 198
Biomass for Biofuels
Electricity
Solid and Similar to
Gaseous Transport 87
Biomass for Heat Biofuels
Solid and Similar to
Gaseous
. Transport 57

Biomass for .

. Biofuels
Cooling
Biomethane - - -

It is expected that the Commission will give further advice on this later this year
however it is important to outline all bioenergy pathways must be treated similarly
to create an equal playing field. At present it is unclear on what comparator shou
be used for biomethane injection into the gas grid. The comparator used within
Biograce is however extremely low when compared to that for example of biogas
for electricity production, or biomethane as a transport fuel. As a result developers
may favour a less efficient method of using biogas simply to comply with the
Commi ssion’s Sustainability Criteria.
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Conclusions and further work

The report has highlighted the current state of play of sustainability measures

within Europe for biomass  -to-energy operations. Biomethane production plays a

vital part in Europe both as a transport fuel or injected into the grid and the

Commi ssion’s measures to ensure it can be produced sustainsé
part of this industry’'s development.

Sustainability measures introduced by the Commission are still relatively new to
Member States and therefore there is an element of uncertainty and inconsistency

of how these measures are introduced. Industry eagerly awaits further

sustainability guidance from the Commis sion, particularly on how biomethane can
be treated fairly when compared to other bioenergy forms.

WG2: European Standards for biomethane
Arthur Wellinger

Introduction

The _activity within the Working Group 2 covering the standardization of

biometha ne for injection into the natural gas grid and as a stand -alone vehicle fuel
started with the collection of information on existing national standards for

biomethane and compiling recommendations of earlier studies both serving as a

base for the elaborati  on of a common standard.

Existing Activities
Citation of existing national standards

There are actually nine countries where biogas is injected: Austria, France,
Germany, Luxembourg, Norway, Sweden, Switzerland, The Netherlands and the
U.K. Most of the m have defined a national quality standard adapted to the gas
quality in the grid. The standards are usually defined for unconventional gases
including biomethane from gasification and from anaerobic digestion.

Even some of the European countries not injec ting biomethane yet have established
regulations. As part of the GGG project EBA has been compiling these standards
(Table 1).

Marcogaz group

Marcogaz, a technical expert group established by the European gas industry was

the first group who tried to sta ndar di z éjedtidn ef Gases from Non -
Conventional Sour ces ( NCS)naidtumh 2003MARCOSAZtowwo r k s “ .
behalf of the European gas industry decided to develop a recommendation for this

issue and installed a working group. Experts from 9 Europea n countries actively

participated in this  working group.
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Table 1 Quality requirements for the injection of biomethane in different countries

The group developed different versions of a recommendation, at first with very well
defined, excellent fram conditions for the NCS, later the quality standards started to
soften and became just vague recommendations. Therefore, they concluded that
further investigation activity is needed. They declared that the document published
after almost four years of wérwas not exhaustive, nor categorical or definitive.
Essentially it was nothing else than a compilation of existing rules with a
recommendation of EASEEas, noted by the Madrid Forum A, to harmonise natural
gas quality specification applicable for crémsder transportation of gasesithin
gas family H (Table 2).
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Unfortunately, the results have never been integrated into national rules.

Table 2 . Natural Gas quality parameters (H  -quality) currently considered in
proposed harmonised EU specification (Source EASEE -Gas)

Parameter Value Status

Wobbe Index 13.6 =15.81 RWhinT (25°CI0°C) Recommended. A dificulty has been
recognised with the lower W value and
as a result a starting range of 13.76
+15.81 has been recommended.

Relative f}ensit'; 0,555 0.7

Total sulphur Maximum 30 mg Sim®

{H-5 + COS) Maximum 5 mg Sim™

Mercaptans Maximum & mg Sim™

Oxygen Maximum 100 ppm molar Under discussion at the time of publica-

tion of this report

Carbon dioxide Maximum 2.5 % molar

Water dewpoint Maximum — 8°C at 70 bar a

Hydrocarbon dewpoint Maximum — 2°C over 1 <70 bara

Hydrogen Curmrently unspecified, but it is rec-

ognised that the above WI and RD
limits are only valid for “insignificant”
amounts of hydrogen and may need
to be changed If hydrogen content is
significant.

Proposition of Biogasmax

A23ALAYFEZ F 1 NHS LINRB2SOG 2F 9! Q&4 CNI YSé2N]

production and utilisation of biomethane for public transport in cities. Six major cities
participated in the study. On tofBiogasmax developed a large number of technical,
economic and ecological reports, all targeted to increase the interest for biomethane
driven vehicles. At the occasion of the European Conference on Biomethane Fuel in
Goteborg in September 2009, the expedf Biogasmax were asked by the European
Commission to set up a proposal for a European technical specification on
biomethane. This was specifically requested by both Anne Houtman, Chief of unit in
the former Directorate General Transport and Energy (REN) and Antonio Tricas,
project officer of Biogasmax.

As a first step to standardization, Biogasmax made a proposition to unifyrtie of
content/concentrationthat are quite different in the national regulations like for
concentration, unit of volumgWobbe index, water dew point and density (Table 3;
www.biogasmax.eu).

They also cited good reasons to make the regulations for biomethane injection more
flexible.
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In particular, Biogasmax promoted the acceptance of two qualities of biomethane:

1 Low methane content biogas ( > 50 % vol.). This biogas is dewatered and
cleaned from pollutants but is not upgraded. It is diluted with natural gas
after injection into high pressure natural gas grids. A limited volume of such

a biogas that is allowed to be injected is defined by the grid operator

(maximum of 5% vol. of biogas in natural gas network, calculated on
summer volume)

Table 4 - Summary table - Biogasmax recommendations for an harmonization of units

Field Current situation Recommendations from Biogasmax
) ik o 3 o =
Unit of Several units used according Make a common unit proposal for gases
/ - ies Yival - U
content/concentration countries :Yovol ; Yomol. i

Only one wt for volume should be used:
Nm3

Unit of volume

Proposal for umits: umits of Wobbe mdex and

Units vary between publications Heatung value should both EWh/Nm?® and

Wobbe index

from KWh/Nm3 to MJ/Nm? MJ/Nm?
Use a proper conversion factor (1 kWh = 3.6
M]) in calculation
Several umts and parameters are Correlation of Gergwater enables conversion
Water dew point varving between European from mass content mto temperature of dew
specifications point. A common it has to be defined
: : Absence of this important A range of relative density has to be defined.
Relative density pemntaalg i
; parameter d = 0.555 — 0.700 seems to be mostly used
1  Substitution of natural gas with upgraded biogas (= biomethane). Unlimited
volumes of Biomethane can be injected into both di stribution and transport

networks as a substitute of natural gas. The Wobbe Index of such a
biomethane is adapted to local conditions of natural gas supply (H or L
gas). Propane can be added to biomethane in order to reach the Wobbe
index that is required locally.

It was the goal of Biogasmax that existing national standards would be harmonized
with a European regulation however, countries that have already implemented
SPECs such as Germany, Switzerland, France or Sweden, etc. would not have to be
prejudic ed by a more stringent European standard than their current rules in
application. European experiences have therefore to be taken into account to draw
up the European regulation on biomethane.

Based on a long term experience of gas injection (close to 20 years) of the experts
involved in Biogasmax, a number of recommendations have been given (Table 4)
that might serve very well for the future development of the standard.
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CEN TC 408

At the same time as Biogasmax has worked on the recommendation& BEhb

groups for standardisation have been initiated, one on Biomethane as a fuel (CEN TC
19), another on biomethane for grid injection (CEN TC 234 WG9). EBA was involved in
the one on injection.

Soon it was felt by the members that it makes no sense pausge the two groups
because ultimately the gas will be used for the same purposes. Whereas the fuel
group did not make much progress, TC 234 WG9 came up with an excellent report
highlighting the actual situation and giving indications on how to proceédtive
standard. Unfortunately their trend werbwards very stringent parameters

requiring higher qualities for biomethane than for the natural gas used in the
countries.

In the following, the two groups (CEN TC 19 and TC 234 WG9) were merged and
renewed and the commission (DG Ener) gave a mandate to the new working group
(TC 408) who should deal with both topics, biomethane for fuel and injection. They
also expressed the wish that dedicated associations like EBA should be intolved.
fact, EBA on beltiiaof GGG was then accepted as advisor (only national gas standard
organizations are accepted as full members with voting rights).

There are a few challenges within CEN for GGG. Like the former CEN groups they are
targeting the highest requirements anatithe necessary ones because they accept

the stringent measures required by some of the members. Most of the full members
have already been involved in the former Technical Commission, so there is little

hope that fresh air can enter.

These welkestablshed seniors come up again with all the fears we have been fighting
when working on national standards (and still are) like in France or the UK where
siloxanes, oxygen and hydrocarbons are considered as real problems difficult to
overcome. Not to speak diygiene. The anaerobic bacteria might harm the health of
thousands of people if you believe the so called gas specialists.

On the other hand, one major obstacle was successfully removed: The commission
required that every single molecule of biomethanesld be traceable within a

major gas grid in order to prevent cheating. The gas grid operator should be able to
define at any instance if there was biomethane in the grid or not.

A working group on the topic was formed where EBA patrticipated as wedsitlear
very fast that this requirement could not be met. Firstly it is very difficult to
distinguish biomethane from fossil methane (CHi8thod) and secondly, even if the
method would work, it is impossible to track biomethane in such high dilution.

The CEN group has met so far two times; the next meeting is scheduled for March.
The whole project should be finished within three years with three meetings a year.
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Because CEN TC 408 has a mandate of the Commission, it is mandatory that they
come up witha reasonably balanced suggestion of a standard that will ultimately be
accepted by all European countries. It is therefore crucial that GreenGasGrids and in
particular the members and associates of WP3 express a strong opinion within the
CEN group.

Major work of GGG will have to focus on maximum concentrations of compounds
important for AD, hygienic qualities and modest energy requirements in order to
avoid addition of propane. Also GGG should make sure that all gases from AD are
included and not only esrgy crop and biowaste.
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Table 4 Biogasmax proposal for a Euro  pean technical specification on biomethane

Commeon parameters (all types of biomethane)

Parameter Unit L-Gas H-Gas Comments

Range of Gross Wobbe Index at 15°C
EWh/m? 1086 —-1244 | 1269-15.19 and 1013.25 mbar as mentioned in
Wobbe Index standard EN 437.

(range) Wsp

MJ/m? 39.1—-4438 457-547 | Propane addition is allowed to reach the
required range
Heating value EWh,/Nm? 84-131 Range of current SPECs in Europe
(range) Hspn AMJ/Nm? 302-472 Range of current SPECs in Europe
Relative density da - 035-073 Range of current SPECs in Europe
CO: Vol.-% =1 =0 Range of current SPECs in Europe
Hydrocarbons Soil temperature (related to | To be measured only when heating value
(without CHa): °C grid pressure of connected 15 enhanced by adding hydrocarbons
condensation point grid) (propane)
. . - ) Related to grd pressure of connected
Water dew point *C Sodl temperanire gep y
grid
Dust - Technically free
O3 Vo =3 Range of current SPECs 1n Europe
Sulphur (total) mgS,/Nm?* = 30 Odorant included
THT mg/Nm? 15-40 Range of current SPECs in Europe
H,5 mg,/Nm?* =5 Range of current SPECs 1n Europe

Range of current SPECs in Europe : <5.
MNevertheless, Ha threshold value has to

Ha Vol.-% =10 _ - _ -
be enhanced to allow biomethane from
gasificaion
NHs mg/Nm?* =3-20 Range of current SPECs 1n Europe

Additional parameters (depending on specific substrates)
(Based on current range applied in Enrope)

Parameter Unit Considered feedstock

Organie silicon
compounds mg/Nm?* =10 landfill, sewage sludge
(calculated as Si)

F mg,/Nm?* = 10-25 landfill, sewage sludge
Cl mg,/Nm?* =1-50 landfill, sewage sludge
He ug/Nm? <1 landfill
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WG3: International trade
Attila Kovacs

The goal of Working Group 3 is to contribute elaborating a Road Map to create a
Europe -wide biomethane trade scheme and a p roposal for organizing the European
biomethane market based on appropriate certification.

It is recognised that an efficient system of issuing, registration, handling and
cancelling tradeable biomethane certificates is need. It is essential that these
certificates are recognized in every participating European country. It is a must that
the system excludes the possibility for double counting.

The activity within the Working Group in the first phase was focused on:

1  Collecting information on biomethane labelling and certification practices in
Europe.

1  Studying the experience of European green electricity certification and
trade.

Existing biomethane certification and trade schemes

It was found that currently biomethane is being produced in 11 European countries
and is being injected to the natural gas grid in 9 out of them. The following
biomethane labelling or certification or schemes have been identified:
1 Naturemade biomethane (CH) — label
Biogasregister (DE)  — certifi cate
Vertogas (NL) - certificate
Green Gas Certification Scheme (UK) — certificate
TUV Siud (DE) - guarantee of origin
Green Gas Concepts (DE) — guarantee of origin
Biomethane Carbon Credit Trading Platform (UK)
Energinet (DK) — certificate

= =4 —a —a _—a —a 9

Note: The No rdic Ecolabel (SWAN) is a voluntary ec 0-labeling scheme that

evaluates a product's impact on the environment throughout the whole lifecycle. It

is the official Ecolabel of the Nordic countries and was established in 1989 by the

Nordic Council of Ministers . The purpose of the Ecolabel is to contribute to

sustainable consumption and production, The Nordic Ecolabel system covers 63

product groups, among them “fuel s” Some filling stations i
Swan labeled biomethane.

In addition a numbero  f German companies (among them Verbio, BMP Greengas,
Arcanum Energy Systems) are involved in trading biomethane what always involves
some kind of registration of origin and flow.

There are only one existing cross  -border certification|  ink: From Germany  to
Switzerland. Dena/Biogasregister (DE) -Vertogas (NL) is not yet in operation.

There are few examples of cross border physical biomethane trade like from
Germany to Sweden  however, these transactions are carried out without a
certification by a governmen t appointed and authorized organization.
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It may be noted that most of the existing biomethane schemes are results from

voluntary initiatives by market participants (companies and NGO’s). The history of
development of green electricity trade shows that in the early stage it also started
on a voluntary basis (RECS).

Experience of European green electricity certification and trade

While working on a road map towards the creation of a European Biomethane

Trading Scheme it is advisable to look at the experi ence of solving the similar task
in relation to renewable electricity in Europe. The physical distribution systems for
electricity and natural gas have a lot of common features and the task of creating a
Europe -wide trading system is also quite similar.

To increase the market share of renewable electricity, re newables are promoted by
governments through government incentives to motivate a growing number of

consumers to switch to renewable electricity. Declaration, track ing, labelling and
trading systems  are important tools for assisting electricity producers and

consumers to achieve goals for renewables. These systems provide reliable

information on the source of electricity (declaration), on its flow (tracking), on other
characteristics of the electricit y (labelling), and allow it to be traded (trading).

Declaration system
A declaration system declares the electricity mix (by energy sources) to the end
consumer.

Tracking systems

Tracking systems declare and track the origin of each kWh of electricity an d the
corresponding energy source. One exam ple of a tracking system is the Guarantees

of Origin (GoO) system: GoO were introduced by two European Directives: for RES -
E, the GoO is defined in Directive 2001/77/EC, Art. 5, and for high efficiency

cogenerati on in Directive 2004/8/EC, Art. 5. These GoO shall enable producers of
electricity from renewable energy sources or from high efficiency cogenera tion to
demonstrate that their electricity is produced from the respective sources or

technologies within the meaning of the directives. The GoO as defined by these
directives are issued on request only and therefore will most likely cover only part

of the respective markets. Because the directives do not specify the instruments of

the GoO in much detail, the impl ementation of GoO in member states and their
potential application shows significant variations.

Aiming at the harmonisation of all those variations and discrepancies the EU has

two different systems that provide Guarantee of Origin: Renewable Energy

Certificate System (RECS) and European Energy Certificate System (EECS). The

fact that there are two systems is due to the historical development of RECS. RECS
was originally founded as a non -profit organisation on a voluntary basis and served
as a guideline for EECS, which was developed at a later stage as a mandatory
scheme based on EU directives and national legislation.

Labelling system

Labelling systems reflect the quality aspects (incl. ecological and social standards)

of renewable electricity productio n. Guarantees of Origin only define the renewable
origin and do not assess - for example - the ecological quality.

Renewable electricity labels usually provide clear guidance based on transparent

and comprehensive multi - criteria approach to sustainabilit y.
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Trading systems

Trading systems are database systems which allow merchandising electricity. In
Europe, the Renewable Energy Certification System RECS and the European Energy
Certification System are well known trading systems.

RECS - Renewable Energ y Certificate System

RECS is a European trading system for energy issued from renewable sources
based on energy certificates which are traded in the participating countries. A REC
usually represents one megawatt -hour (MWh) of electricity generated from
renewable energy resource. There is no further ecological quality in a REC other
than that it originates from a renewable source.

In 1999, a voluntary association of market players founded RECS. The aim was to

harmonise the trading certificates market for electricity from renewable resources

by providing a standard and thereby stimulating a pan - European market for

renewable electricity. RECS had 200 members in 2007 in more than 24 European

countries. It has established common rules to ensure the applicatio n of the same

standards and processes throughout Europe for the trade of electricity from

renewable energy sources. A RECS Certificate has a unique trading certificate

number and specifies the name of the cer tificate’s I ssuing Body, the specific:
the utility, the time of issue, the underlying technology, the installed capacity and

mentions any receipt of public subsidies.

EECS1 The European Energy Certificate System

European Energy Certificate System EECS is a European trading system for energy
based on energy certificates which are traded in the participating countries initiated
and accepted by the European Commission.

EECS was established in 2005, largely based on RECS. As stated by the Association

of I'ssuing Bodies ( Al BggrateEEIORandframelvodkdor an “ i nt

issuing, holding, transferring and otherwise processing, electronic records (EECS

Certificates) certifying, in relation to specific quanti ties of energy output, attributes

of its energy source or the method and quality of it s production.” EECS now

supports RECS certificates, Guarantees of Origin for electricity from renewable
energy sources (RES -GO), Guarantees of Origin for electricity from cogeneration
(CHP) and generic Guarantees of Origin into one coherent certificate sys tem. As all
kinds of energy (fossil, nuclear, renewable) can be registered under the EECS, a
Renewable Energy Declaration (RED) is needed. If all requirements are met, the
production facility will be registered as renewable in the EECS database.

The tradin g certificates issued for green energy represent all the attributes for a
specific unit of energy. Transferral of the trading certificate from one owner (the
producer) to another (the reseller) to a third (the consumer), transfers the

attributes too. The f  inal owner (normally the consumer) hence knows, based on the
trading certificate, the origin of the electricity. As soon as this specific unit of

electricity is consumed, the trading certificate is transferred to a redemption

account. It should be possible to avoid double accounting with this mechanism.
The Working Group has looked at the experience of the green electricity market and
has come to the following main observations:

1  The labelling system did not prove to be applicable on a broad European
basis. The EUGENE project which was aimed at establishing a Europe -wide
renewable electricity label was abandoned early 2009 (after five years of
work). The main reason for discontinuing the project was that the
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established labels had already tailored their pr oducts to the national
electricity markets and the harmonisation of them was not possible.

1  The failure of the EUGENE project suggests that the parties interested in a
Europe -wide biomethane scheme should act quickly before too many
(partially contradicti  ng to each other) national regulations appear.

1 Both the Renewable Energy Certification System (RECS) which later served
as the base for the European Energy Certification System (EECS) have
proven to be successful and should serve as examples for organizing the
biomethane trade.

1 Systems based on mandatory (EU Directives + national laws) regulations
have a better chance for broad acceptance and long -term success (EECS
vs. RECS).

1  The bodies issuing the certificates should have appointment/authorisation
by the ir national governments.

1 Itis necessary that the best recognised national institutions join the
system, whose authority, neutrality and professionalism is unquestionable.

1 The system should be two  -tier: basic rules and regulations valid for every
participa ting country + operating units following also the local rules and
regulations.

1  The system should start with a group of interested countries and stay open
for other countries entering later.

Preliminary findings

The preliminary findings  _from the work ¢ arried out so far are summarised below.
(These findings should be discussed and either confirmed ore challenged at the
workshop scheduled for 21 *! February in Brussels.)

The Europe -wi de bi omet hane scheme shouldn’t be a | abel but
shoul d be established as soon as possible

In principle there are two ways to choose from:

Expand the European Energy Certificate System (EECS) to cover biomethane or
Develop the European Biomethane Certification Scheme independently from EECS.
Given the fa ct, that EECS is a mature certification system with a reliable, praxis
proven operation, and could be extended to biomethane relatively quickly and at
lowest possible costs the preference is to be given to this alternative.

Note: NL Agency has produced an excellent report on biomass certification
schemes. They have analysed 18 existing schemes and concluded that 5 of them

are most suitable for application. From the viewpoint of biomethane certification the
RENCcert system seems to be most relevant. This was introduced in 2010 to reflect
the requirements of the Renewable Energy Directive 2009/28/EC (RED) with regard

to sustainability criteria (biodiversity, GHG, environment, social). The German

Federal Government Agency for Agriculture and Food (BLE) is the a ccreditation
body under this scheme. The Report and the Factsheet on RENcert is available on

the website of NL Agency. As far as thefuture European biomethane trade system is
concerned the RENCcert certificates may serve as one way of certifying specificall y
the fulfilment of the sustainability criteria under the RED but definitely cannot serve

as trade -able certificates.
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Next steps
The next steps within the Working Group are proposed as follows:

At the workshop in Brussels scheduled for 21 s Februa ry, 2012 the WG should agree
on the principal approach:

1 The Europe -wide biomethane scheme should be certificate based,

1  The system should have a two -tier character:  General rules for valid for all
participating European countries combined with national regu lations
represented and followed by the national issuing bodies,

1 The certificates issued in one country by the competent issuing body (which
is part of the system) should be accepted in all other countries participating
in the system,

1 The certificates shou Id be freely trade -able within the framework of the
system,

1 Preference is to be given to the expansion of the EECS to cover biomethane
(as opposed to developing an independent new scheme).

Upon the principal decisions taken at the workshop the rules, reg ulations and
operations of EECS should be studied in all detail. This work should focus on
specifying the preconditions for connecting existing biomethane registering systems
with AIB -EECS. It is expected that this study will take several months. By summer
2012 the Working Group should be in the position to make a conclusion on whether
this alternative (namely the expansion of EECS to cover biomethane) is workable or
not. The lessons learned from the operation of the EECS will be mostly applicable

also in ¢ ase the Working Group later selects the independent (rather than the

EECS) way.

The countries which are likely to participate in the biomethane scheme from the
start are to be identified. Based upon the information available at this moment the
participati on of the following countries is expected:
1 Austria
Belgium (Brussels, Flanders, Wallonia)
Denmark
France
Germany
Netherlands
Switzerland
Luxembourg

= =4 —a —a _—a _—a 9

The list of the potential issuing bodies for biomethane certificates it to be

established. The attached Ex  cel table contains basic information on the members of
the Association of Issuing Bodies in EECS. As it can be seen from this table 8

members of AIB -EECS (out of 14) are dealing with both electricity and natural
gas/biomethane — so these organizations are likely members of the group of issuing
bodies for biomethane.

Parallel with the work on certification the private companies interested in cross -
border biomethane trade have to be identified and invited to participate in the WG
activities.
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WG 4: Country Models
John Baldwin

Background

Goakfor WG4:

0 To Produce a Tool Kit (XL Spreadsheet Model) that allows each country to
estimate the amount of biogas that they can produce in the period to 2030

0 The Tool Kit will then allocate the biogas to CHP or Biome thane

o0 The Tool Kit will provide the ability to change the split between CHP and
Biomethane to take into account the renewable incentives in place

Key Factors

The following are the key factors that will influence the level of biomethane injection
in 2020and 2030:

Biomass Resource

Extent of total biomass resource that can be made into biomethane via AD or bio -
SNG via gasification and methanation

Each country has its own level of resource that can be allocated (broadly) into the
following categories foAD feedstock:

1 sewage sludge
9 agricultural waste/energy crops
1 food waste (eg from supermarkets, hotels, restaurants etc)
1 biodegradable waste (eg local municipal green waste)
1 industrial food processing waste
The use of crops for energy as a feedstock in AD plants and in gasification plants

This is discussed in WG 1 paper.

EU Regulation

The level of GHG savings relative to natural gas that must be achieved for
biomethane

This is discussed in WG2 paper — if the savings from biomethane compared to
natural gas are as high as 60% then it may be difficult to meet this target

Financial Incentives for Biogas Utilisation Options

The relative level of financial incentives for biogas used for electricity generation
and for upgrading to biomethane and injection in to the gas grid

In the UK, 500 m3/hr of biogas flow is rewarded as follows :

This makes around 1 MWh of electricity with Electricity Feed In tariff FIT of around
Euro 700k . This equals around 1 million kg of biomethane into the grid with a
Renewable Heat _Incentive of around Euro 800k
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1 million kg of Compressed Biomethane vehicle fuel used directly in vehicles
receives a renewable payment of around Euro 450k

The efficiency conditions that apply to electricity generation

In Germany and Netherlands thelhas to be a certain utilisation of waste heat
(>50%) which is difficult for new projects. In UK there is no efficiency requirement
but it can be expected in future.

The use of biomethane directly as a vehicle fuel, whether in compressed form
(Compressed Biomethane, CBM) or liquid (LBM)

In UK it is unlikely any biomthane wil be used directly as vehicle fuel, injection to
grid and taking out as natural gas with Green gas Certificates is the preferred
model which has technical advantages in that CNG product ion is intermittent

Capital and Operating Costs

The relative capital and operating costs of biomethane injection compared to biogas
for CHP

At the present time, the cost of CHP plant for 500 m3/hr biogas is estimated at
around Euro 700,000

However, to clean -up and upgrade 500 m3/hr biogas and inject it into the gas grid
is likely to cost around Euro 2,000,000

The cost of cleanip and upgrading and injection equipment should fall as more
projects are developed. In UK, we have reduced cost of gas qualititoring ,
odorant, pressure control, energy and flow measurement from Euro 750,000 to
around Euro 350,000

The ability of the gas grids to provide capacity for biomethane

If biomethane is going into the low pressure grids (in UK there are 2 bar and 7 bar

grids that are located closest to source of most biomethane) then there is often

(say 40% of the time) limited capacity in summer. UK progressing pilot to install

compression plant in the grid to export 2 bar to 7 bar and
will cre ate capacity in every grid.

Practicality
Extent of existing natural gas grid

If there is not a gas grid in an area then it is unlikely biomethane flows will be able
to justify building it. UK and Netherlands have highest gas grid penetration (check)

Gas quality factors

There are possible gas quality factors that could limit the progress of biomethane:
1 Oxygen
9  Calorific value (requires cost of propane)
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These should not be critical

Grid operators attitude

Does the gas grid operator support biomethane? Do they see that it supports their
strategic objectives?

In UK, the grid companies are very keen to have biomethane as it helps to reduce

the carbon intensity of gas in the grid which is important as the UK gas industry is
threatened by the decarbonisati on of the electricity grid.

Relationship with Country Electricity Market De - carbonisation

Individual Government targets for 2020 and 2030 and the role of natural gas

How important is natural gas?

Is there a target to replace a certain % of natural gas w ith biomethane?

The extent to which the electricity grid is decarbonised by 2020 and 2030

I f the electricity grid’'s carbon intensity is reduced
tidal, biomass co -firing and carbon capture and storage then this will reduce the

role of natural gas and reduce the biomethane market.

Summary

It is possible to produce a ranking for each country which can give an initial indication
of the likely growth of biomethane. The table below is indicative. For each factor
there is a maxnum score of 10 or 20, the weighting relating to the importance of

each factor. The UK score is given by way of an indication.
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No Factor Score Max Max | Score O UK score
score
1 Biomass resource | Large 20 Limited resource | 10
resource
2 Erergy crops Allowed with | 30 Not allowed 15
minimal
restriction
3 GHG saving from | 30% 20 60% 5
biomethane
compared to
natural gas
4 Financial incentive| Biomethane | 20 Biomethane 16
of biomethane better than worse than CHP
injection compared| CHP
to CHP
5 Eficiency rules for | Yes, eg 50% | 10 None apply 0
CHP? efficiency
6 Use of direct CBM | Not 10 Promoted (eg 2
vehicle fuel promoted Sweden)
7 Relative costs of | Biomethane | 10 Biomethane 5
CHP v Biomethaneg costs falling plant remain very
expensive
relative to CHP
8 Gas grid capacity | Exists 10 Limited 5
9 Extent of gas grid | Grid to 90% | 20 Grid to <30% 18
10 Gas quality No issues 10 Issues remain 8
11 Grid operator Strongly 10 Negative 8
attitude supportive
12 Role of Govt 20 Govt does not 10
biomethane recogrses recognise
recognised by Gov| biomethane biomethane
13 Decarbonisation of| Limited 10 Grid 5
electricity grid success decarbonising
Total 200 107

Score (max 200):

0¢50
50¢ 100

100¢ 150
150¢200

Poor market for biomethane

Initial biomethane market

Biomethane market shows potential
Very good biomethane market
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