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ABSTRACT

Environmental inpact Assessmentd
sufficient to verify sustainable biofuels?

An analysis of EIAs from the perspective of EU sustalitglsequirements for biofuels

Oskar Englund
Departmenbf Energy and Environment
Division of Physical Resource Theory
Chalmers University of Technology

——

The Euopean Uniorrequiresthat 10% of the energy in the transport sgchall come
from renewable sourcdsy 2020 In addition biofuelsused for transponteed to fulfill
certain sustainability requirements set out in the Renewable Energy DirfRE®).

To meet these requirementsetEU will need to produce amehport large amounts of
sustainable biofuels. Thdose, thereis a need for ways to verify the sustainabilaty
imported biofuels, so that unsustainable biofuelsn beavoided. Onestrategymay
involve analyang Environmental Impact AssessmgilA) reports (ERS) conducted

for specific biofuel projectsFFor EIRs to be useful as such information sources they
need to be sufficiently comprehensive in relation to the RED but also sufficiently
reliable.

In this study,19 biofuel projecEIRs areanalyzedwith respet to how they cover the
RED sustainability considerations addition, EIA legislation, requirements, quality,
and enforcement amiscussedo determinenot only whether EIR can besufficiently
comprehensive but also sufficientlyreliable for supportng information to studies
intended to assess thestainabilityof biofuels, from an RED perspective

Notable differences between EIRs for different types of projects were found. EIRs for
projects includingooth plantation establishment and the constnrcof a biofuel plant

had bettelRED coverage than EIRs for projects includiegher the plantations or the
biofuel plant. As might be expected, E$&or Oplantation projectsO generally leave out
features related to biofuel processing, and ElAs for GiglantO projects generally
leave out features related to feedstock production.

In general EIA legislationis insufficient andnosttarget countries seem to have rather

low potential to enforce legislatioBeveraladditional ElArelatedproblemsneedto be
overcome in order for EI&t0 be regarded as sufficiently relialsdormation tools
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"l believe that the great Creator has put ores
and oil on this earth to give us a breathing
spell. As we exhaust them, we must be
prepared to fall back onw farms, which is
God's true storehouse and can never be
exhausted. We can learn to synthesize
material for every human need from things
that grow."

N George Washington Carver
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1
Introduction

The purpose of this chapter is to introduce the readeretadhcepts and terminology
needed to fully understand the study. The aim and objectives are also presented, as well
as the study limitations.




1.1 Biofuels Brenewable, CQ neutral and environmentally
beneficial?

Biofuels are important since theanreplace petroleum fuelBecausehe feedstock
can be replenished over a limited amount of timefuelscanindeedbe considered a
renewable source of energy(Nigam & Singh 201Q) However, even though
conceptuallybiofuels can be considered e@eutral(Johnson 2009})his is not the case
in reality (Coronado et al. 2009; Danielsen et a009; Johnson 2009)and the
environmental benefits of convertingatural ecosystems into monocultucan be
guestioned.

The local and regional environmental and social impactsofuel production depend

on the type of feedstodksed and on howhat feedstock is producee Vries et al.
2010) Most of the feedstock for biofuels consisf food crops, or crops that can be
cultivated on land suitable féood crops, so the local and regional impacts from biofuel
feedstock production can thus be compared to impacts from conventional agriculture
(FAO 2010) Expansion and intensification of agriculture can have adverse
environmental impactgut the local and regional impacts from biofuel production can
be minimized with the use of good agricultural pract(&s0 2010)

Cropping practicessuch as tillage and irrigatipandproduction ofartificial fertilizers
can be highly (fossil) energgonsumingand land conversiofboth direct and indirect)
can cause C£emissions from deforestation or reduced soil cadmorienty Sauerbeck
2001) Therefore, production of biofuels causes varying amounts e€tdand indirect
CO, emissions, depending on how they &eated andproduced Improper biofuel
production practices ay even cause higher IHeycle CQ emissions than conventidna
petroleumbased fuel¢Searchinger et al. 20Q8)

Biofuels are thereforeeitherintrinsically CO, neutralnor environmentally beneficial
However, if thebest types of feedstock aneed andhese arg@roduced in a sustainable
way, biofuels are likely tacauselow CO, emissions and limitedn@ironmental and
social impactselative tofossil fuels(Nigam & Singh 2010; Johnson 2009; Sauerbeck
2001; de Vries et al. 2010; FAO 2010)

1.2 Biofuel production in developing countries

Developing countries with low domestic demand for biomass and large uncultivated
areassuitable for cultivatiortan paentially belarge- maybe even thiargest- suppliers

of biofuels to the EUIn the best of worlds, the increasing demand for biofuels in the
EU could spark an industrialization thdbes notdepend on fossil fuelgMathews
2007) However,we do not live in the best of all possible worlds. For the Ek&lpon
developing countries taneet itsdemand forbiofuels raises a number of difficult
guestions

Deweloping countriesoften have sensitive ecosystems dade largersocioeconomic
challengesthan developed countries.h@ increasing demand for biofaehaturally
entailslarge incentive for developing countrie® expand and intensify agriculturéhe
possibility of boosting the national economyagn overshadow the environmental
concerns. Thiscan causegovernmentsto allow ecologically disadvantageous land
conversion, in order tproducebiofuel feedstocKkSingh Dillon et al. 2008)



The potential economic benefits might also make governments less reluctant to the
idea of foreign investors starting new bioenergy projects in their coufwoe®Braun &
MeinzenDick 2009) Historical events show that this could be both beneficial and
disastrous. If propertsights of indigenous people anet respected, poor pele can be
relocated against their will or without proper compensatanthe loss of their land
(Bailey 2008; von Braun & MeinzebDick 2009) However, if the projectrespects
property rights and even offef®utgrower schemedithe economicboost could be
extendedfrom the pockets of the government officials to the local commurn(ties
Braun & MeinzerDick 2009)

The increasing demand for biofuelayshift landuse away fronfood production. This
poses a global dilemméhe need to feed humanity versus the greater monetary returns
to farmers through the incorporation of lands for agmergy (Azar 2005) often
referred to aghe Ofood or fuel dilemn@Would an increased demand for biofuels
cause farmers to shift from fogdoduction tobiofuel production and would that imply
higher food prices and insufficient fogioductior?

To sum : the demandfor biofuels from develong countriescomes with a
responsibility to ensure that the biofuels areduced in asustainablevay, not only
ecologicaly, but also socié} and economiglly.

1.3 EU biofuel policy development

The first bioftel-poweredcar was constructed in 189Bor a long time biofuel cars

were an importantmode of transportation. Eventualbjofuels were outcompeted by
inexpensive and abundant petrolebased fuelsand biofuel cars practically
disappeared from the mark@giammond 2010; First Car Now 2009s a response to
thedepletion ofoil reserves and the increased awareness of climate change, biofuel cars
started to emerge agaim the markettoday most car manufacturers have biofuel cars

in their selection.

1.3.1Early steps towards EU biofuel policies

During the 1990s a biofuel poliasyas initiatedat the European level, mainlgnotivated

by security ofenergy supplyconcerns However, the proposals from the Commission
were never approved by the member statas Thuijl & Deurwaarder 2006)n 1997,
the White Paper OEnergy fdhe future: Renewable sources @fiergyQ(European
Commission 1997jnentioned a possiblegse of18 Mtoe of liquid biofuels in 2010, it
without suggestions of strategies. A few years later the policy developmerd tmgk
step forward with the 2@Green Paper OTowards a European Strategy for thétysec
of energy supply@European Commission 2000Yhis was the start of a more
comprehensive policy in which biofuels would contribute to the target of 20%
alternative fuels (biofuels, natural gas and hydrogen) in 208@ever, this targedid
not make it into an EU directive.

1.3.2EU policy developmentsince 2000

In general, the development of EU biofuel policies started from the viewpoint of
security of energy supply, but eventually potential ,Gfnissions savinggained
increased impoaine. The summary below shows the EU biofuel policy development
during the past decade.



2001 In the wake of the @0 Green Papehé Commissiorcontinued to work
towards a biofuel directiveln the 20010®mmunication oralternative
fuels for road transpdaft(European Commission 20Q1argets for the
altemative fuels were proposed.

2003 The ODirective on the promotion of the use of biofuels andr othe
renewable fuels for transp@tthe Biofuels DirectiveEuropean Council
2003b) set indicative targets to promote the use of renewable fuels in the
transport sector. The target was set at 2% by energy content for 2005, and
at 5.75% for 2010. Every year the EU Member States must submit their
national report¢o the European Commission in which they indicate how
far they have progressed in achieving their targets

Becausebiofuels are more expensive than traditional fuels, the EU also
allowed member states to applytotal or partial tax exemption for
biofuds (European Council 2003a)

Dec. 2005 The Commission presents a OBiomass Action RimtOssing potentials
and boundaries for larggcale use of biofuel§European Commission
2005)

Feb. 2006 In the communication OAn EU strategy for biofuels(European
Commission 2006)he Commission prepared the ground fareaew of
the biofuels directive, originigl planned for the end of 2006.

Jan. 2007 The Biomass Progress RepOfEuropean Commission 2007ahows
that,in 2005, biofuels reached onlys of the market and that the EU will
not come close tits 5.75% target for 2010. Only two countries (Sweden
and Germanyjeached the target of 2% by 2005.

Jan. 2007 The Commission presents a Renewable Energy Roadnigpropean
Commission 2007bas part of an energy and cliteachange package.

Mar. 2007 EU leaders commit to a binding target ensuring that 10% of transport fuel
in each member stabee provided by biofuels by 202@European Council
2007)

Jan. 2008 The Commission finally presents itsview of the 2003 biofuels directive
which was initiated in February 2006s part of airective on renewable
energies(European Commission 2008)he proposalconfirms the 10%
target for 2020 andsuggests "sustainability criteria® to ensure
environmentallybeneficialbiofuels.

Dec. 2008 EU summitendorse the 2007 OEnergy and ClitmaChange Rickag€)
includinga directive on the promotion of renewable energies. The final
version softens the 10% biofuels target to include other renewable
sources.

April 2009 The Council of Ministeradoptsthe final legal documentsf the Omergy
and Climate Change Package) including a new Renewable Energy



Directive (RED) (European Council 2009@&nd a Fuel Quality Directive
(FQD) (European Council 2009b)

2011 The 2009 ORenewable Energy DirectiveO should plermented by all
member states.

2020 The frget date fothe EU renewable energgbjectives

1.3.3The RED sustainability criteria

The RED that was adopted in April 200@European Council 2009ayill shape the
future biofuel policies othe EU Member States. Its core elements are @& Kinding
target for renewable fuglin transport and the introduction of a set of sustainability
criteria that biofuels need to fulfilh orderto count towards the targefountries or
companies that wa to sell biofuels on the EU market need to make sure that their
biofuels comply with the sustainability criteria. Therefore, the REteria define
Gustainable biofuel®

In this study, the sustainabilitgriteria (as well as other general sustailigbi
considerations in the RED) forthe basis of the EIA analysi¥he RED sustainability
criteriafor biofuelsproducel outside the Elare presented ihable 1



Table 1: The REDsustainability criteriafor biofuels producedutsidethe EU

The RED sustainability criteria

Article 17 | The greenhouse gas emission saving from the use of biofuels and bioliquids [E] shall
o2 least 35 %.

With effect from 1 January 2017, the greenhouse gas emission sfreimgthe use of
biofuels and bioliquids [E] shall be at least 50 %. From 1 January 2018 at least 60 % f
biofuels and bioliquids produced in installations in which production started on or after
January 2017.

Article 17 |Biofuels and bioliquids taken into account the purposes referred to in points (a), (b) an
a3 (c) of paragraph 1 shall not be made from raw material obtained from land with high

biodiversity value, namely land that had one of the following statuses in or after Januaj

2008, whether or not the land ¢omes to have that status:

(a) primary forest and other wooded land, namely forest and other wooded land of nat
species, where there is no clearly visible indication of human activity and the eco|
processes are not significantly disturbed;

(b) areas designated:
(i) by law or by the relevant competent authority for nature protection purposes; or
(ii) for the protection of rare, threatened or endangered ecosystems or species reco
international agreements or included in lists drawn umteygovernmental organisations
or the UCN

unless evidence is provided that the production of that raw material did not interfere
those nature protection purposes;

(c) highly biodiverse grassland that is:
(i) natural, namely grassland that wouldhagn grassland in the absence of human
intervention and which maintains the natural species composition and ecological
characteristics and processes; or
(i) non-natural, namely grassland that would cease to be grassland in the absence ¢
intervention and which is speciesch and not degraded, unless evidence is provided tf
the harvesting of the raw material is necessary to preserve its grassland status.

Article 17 |Biofuels and bioliquids taken into account for the purposes referred to irs fajntb) and
a4 (c) of paragraph 1 shall not be made from raw material obtained from land with high c

stock, namely land that had one of the following statuses in January 2008 and no long

that status:

(a) wetlands, namely land that is coverathwer saturated by water permanently or for ;
significant part of the year;

(b) continuously forested areas, namely land spanning more than one hectare with t
higher than five metres and a canopy cover of more than 30 %, or trees able to reag
thresholds in situ;

(c) land spanning more than one hectare with trees higher than five metres and a c3
cover of between 10 % and 30 %, or trees able to reach those thresholds in situ, unl
evidence is provided that the carbon stock of the areaébefal after conversion is such
that, when the methodology laid down in part C of Annex V is applied, the conditiond
down in paragraph 2 of this Article would be fulfilled.

The provisions of this paragraph shall not apply if, at the time the rawiatatas obtained
the land had the same status as it had in January 2008.

Article 17 |Biofuels and bioliquids [E] shall not be made from raw material obtained from land tha
a5 peatland in January 2008, unless evidence is provided that the cultizatidrarvesting of
that raw material does not involve drainage of previously undrained soil.

Source:(European Council 2009a)



As seen inTable 1 the RED criteriabasicallyonly determinethe types of ecosystems
allowed for conversion into biofuel feedstock production and do not set any
requirements omow the feedstock is produce@omparingthe RED criteriawith the
voluntary certification dtemes (e.g. Roundtable on SustainaBlefuels (RSPO),
Better Sugarcane InitiativBSI) and Roundtable on Responsible Soy (RTR&Yws
that the sustainability requirement® the RED can be considered ratheveak.
However, theRED includesa number of cesiderations orenvironmentalimpacts
related to cropping practicesdicating that the sustainability requirements may be
revised in the future.

The RED systenis very inflexible - either a project complies with the criteria or not.
Local or regionalconditions, targets and plansare not taken into consideratjothis
may slowthe pace of adoption.

1.4 Introduction to Environmental Impact Assessments

An Environmental Impact Assessment (El&3n be defined as

Othe process of identifying, predicting, evaluating
mitigating the biophysical, social, and other releva
effects of development proposals prior to major decis
being taken and commitments made®A 1999)

or simpl as

Othe process of identifying the future consequences
current or proposed action(PAIA 2010)

The main purpose ofn EIA is to help incorporate systematic environmental
considerations in development decisioaking. This is achieved primarily by
assemblingand analyzingnformation anddentifying potential environmental impacts
from specific development proposadby proposing measures for the impacts to be
avoided or mitigatedAn EIA for a proposed projesthould be conducted beéomajor
decisions are taken. Inishsense, the EIA can influence the entire decismaking
processbased onenvironmental consideians, from the drawing table to project
implementation(UNEP 2004)

After the EIA, proposals are with few exceptions subject to foragbroval by the
respnsible authorities. Typically, a project is either rejected or accepted, possibly with
some terms and conditions for implementation. identified impacts and proposed
mitigation measures in the EIA report are generally an important basis for the mkecisio
(UNEP 2004) However, his is only the case when the EIA is part of a legal and
institutional procedure linked to the decisimaking proces. EIAs can also be a
technical tool to avoid adverse impacts from planned actions or unplanned events (e.g.
natural disastejgIAIA 2010).

The concept b OenvironmentO in EIA originates from the initial focus on the
biophysical environment, but has over time come to include phychemhical,
biological, visual, cultural and socgconomic components of the total environment
(IAIA 2010). Therefore, since EIA systemsaynuse different definitions of the concept



OenvironmentO, El&sninclude different components of the total environment. Thus,
some EIAs include the analysis of biophysical impacts only, while others include the
analysis of biophysical, social, econorraad institutional impacts.

A generalaim of an EIA can, according to the International #aciation of Impact
AssessmentiAlIA) (IAIA 2010), be described as to

I' Provide information for decisiemaking that analyzes the biophysical, social,
economic and institutional corgpgences of proposed actions.

I' Promote transparency and participation of the public in deemgking.

I' Identify procedures and methods for the follopy (monitoring and mitigation
of adverse consequences) in policy, planpamgl project cycles.

I' Contributeto environmentally sound and sustainable development.

1.4.1Different types of EIAs

Countries have different decisiormaking processes for proposed projects arahy
have developed their own EIA requireme@tNEP 2004; IAIA 2010) Development
banks such as the African Development Bank (ADB), tAtmerican Development
Bank (ADB) and Asian Development Bank (ADBlsohave their owrEIA systems.
Therefore, as discussed earliehe comprehensiveness of Elfay differ between
systemsand types of project®ue to thisothe terms for@EIAOQare sometimes used for
different puposes. Besides, other types of reports camprbeducedbased on EIAs.
These reports can have different names depending on the purpose of the report.

An explanation of theifferenttypes of impact assessments and reports analyzbds
studyfollows.
Environmental and Social Impact Assessment (ESIA)

In orderto emphasize the inclusi@nd importancef socialaspectsn an EIA,theterm
ESIA can be used. This isastdard in some El&ystems, such athe African
Development Bankystem and consequentlysed instead ciEIAO(IAIA 2010).
Summary Environmental Impact Assessment (SUmEIA)

A summary of a full EIA

Summary Environmental and Sociallmpact Assessment (SuiSIA)
A summary of a full ESIA

Environmental, Social and Health Impact Assessment (ESHIA)

For the same reasons as for ESIA, tdven ESHIA is used instead of ElAn some EIA
systems

Special Environmental Impact Assessment (SpEIA)

This term seems to be used only in Malaysia. The analysis of the SpElthe
proposed project in Sabah, Malay¢@hemsain Konsultant 2005showed that itg
comparable to a full EIA or ESIA, with no obvious differencesantent methodology
or reporting.



Environmental Impact Statement (EIS)

The full final report from an EIA process is in some EIA systems c&8l8dFelleman
et al. 2008)

Environmental Assessment (EA)

EA can be another term for EJAs in CanadéCEAA 2010) the part of an EIA process
in which potential environmental impacts are identif{@lleman et al. 2008pr, as in
the US, a smaller, shorter document tletn provide sufficient evidence and analysis
for determining whether to prepare a fElIS or afinding of no significant impa¢CEQ
1978)

Environmental and Social Management Report (ESMR)

ESMR seem to be part of the In#@merican Development Bank EIA system only. For
a proposed project subject to IADB financing, the bamkpars an ESMR for
consideration by the BankOs Quittee on Environmental and Social Impact (CESI).
The ESMR providea synthesis of the relevant environmental and social aspedesirela
to the project and the proposednk recommendations in terms of projspecific
environmental and social requiremet8DB 2007).

The content of ESMRmdicatesthat they are based on full EIAsowever this has not
been confirmed since ESMRs are not mentioned in dlailADB documents.

Public Environmental Report (PER)

PERs areonly conducted in the Agtralian EIA system and can be compared to a full
EIA. It is similar to an EIS but has a twenty day assessment report,pehibelthe EIS

has a thirty day assessmesport period. It is the scope of these two processes, not the
level of investigationthat determines the level of assessment. If the action is not
complicated and there are only a few issues, a PEg®nrducted If the activity is
complicated and has marssuesan EIS isconducted(Fallon & Kriwoken 2005)

1.4.2Principles of EIA best practice

In many countries, it is mandatory to carry out an EIA toioldavernmental approval

for certain types of projects. However, EIAs are applied by countries with different
levels of development, types of governmeantd culture. Therefore EIA legislation,
systems and practices in place in different countries cary \s@ubstantially(UNEP
2004) In order to avoid Hat differences are too grebetween the different EIA
systems,and to improve the overall eiftiveness ofin EIA in meeting its aims and
objectives attempts have been made to formulate common principfieSIA best
practice (UNEP 2004) One exampleis the Principles of Environmental Impact
Assessment Bestractice(lAIA 1999), developed byhe IAIA in cooperation with the
Institute of Ewvironmental Assessment (IEBK). The aim of these principles is.to



OPromote the effective practice of environmental imj
assessment consistent with the institutional and pro
arrangements that are in force in different countri
Accordingly, the Principles are broad, generic, and npn
prescriptive, emphasize EIA as a process, and
intended to be applicable to all levels and types
proposals, having regard to the limits of available tin
information and resources@\IA 1999)

IAIA is recognizedby UNEP as the leading global authority on the use of impact
assessment8JNEP 2009; UNEP 2004pnd therefore theiprinciples ae considered
relevant to present heré¢o provide a better understanding the objectivesand
processes of EIAs.

EIA objectives

ThelAIA objectives of EIAinclude:

I' To ensure that environmental considerations are explicitly addressed and
incorporated into the development decision making process;

I' To anticipate and avoid, minimize or offset the adverse significant biophysica
social and other relevant effects of development proposals;

I To protect the productivity and capacity of natural systems and the ecological
processes which maintain their functions; and

I To promote development that is sustainable and optimizes resoaraadis
management opportunities.
EIA operating principles
According to the IAIA principleshe EIA process should be applied:

I As early as possible in decision making and throughout the life cycle of the
proposed activity;

I To all development proposals thmay cause potentially significant effects;

I' To biophysical impacts and relevant seemnomic factors, including health,
culture, gender, lifestyle, age, and cumulative effects consistent with the
concept and principles of sustainable development;

I To provide for the involvement and input of communities and industries
affected by a proposal, as well as the interested public;

I In accordance with internationally agreed measures and activities.

The IAIA operatingprinciples for ElAs are presentedas a flowcharin Figure 1 and
described ingreaterdetail in Table 2. Even though other guidelines exist, these
principles are rather general and can be considered to represent a desarptionof
what the EIA process should contain.
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Table2: IAIA operating principles for EIA

Specifically, the

EIA process . L
should provide IAIA operating principles for EIA
for:
Screening To determine whether or not a proposal should be subject to EIA 3
so, at what level of detail
Scoping To identify the issues and impacts that are likely to be important 4

establish terms of reference for EIA

Examination of
alternatives

To establish the preferred or most environmentally sound and [
option for achieving proposal objectives

Impact analysis

To identify and predict the likely environmental, social and other rg
effects of the proposal

Mitigation and
impact
management

To establish the measures that are necessary to avoid, minimize of
predicted adverse impacts and, whappropriate, to incorporate thg
into an environmental management plan or system

Evaluation of
significance

To determine the relative importance and acceptability of residual inj
(i.e., impacts that cannot be mitigated)

Preparation of
EIS or similar
report

To document clearly and impatrtially impacts of the proposal, the pro
measures for mitigation, the significance of effects, and the conce
the interested public and the communities affected by the proposal

Review of the
ElS/report

To deermine whether the report meets its terms of reference, proy
satisfactory assessment of the proposal(s) and contains the infon
required for decision making

Decision making

To approve or reject the proposal and to establish the terms antians
for its implementation

Follow up

To ensure that the terms and condition of approval are met; to monil
impacts of development and the effectiveness of mitigation measu
strengthen future EIA applications and mitigation measures; andge
required, to undertake environmental audit and process evaluaf
optimize environmental management
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1.5 Aim and objectives

In order to sell biofuels to the EU RED market, biofuel (or feedstock) producers are
obliged to consider the RED sustainabitequirements already in the planning stage of
a project, due to the restrictions on land conversion included in the RED criteria.

In principle,If a company planning a new biofuel project is required to carry out an EIA

in order to get approval fohe projectjf the requirements associated with the EIA (as
defined in the terms of reference) include the requirements defined in the RED, and
the project will not be approved unless impacts identified in the IEA are addressed so as
to avoid/mitigate iese, the project should have better prospects for fulfilling the RED
criteria.

Thesis 1

If the RED sustainability criteria would be consider
already in theplanning stage of biofuel projectsthese
projects wouldhave a higher likelihood of meeting the
RED criteria, and consequentlynore OREDeligibleO
biofuelswould be produced.

Of course, biofuels from projects already in place can also be exported to EU provided
that they comply with the RED criteria. However, regardless of when a progct
initiated, an importing EU country needs to verify compliance with the RED criteria
before importing the products.

ElAs are not intended to be complete sustainability assessment tools. However, by
providing information relevant for some of the featuthat need to be assessed, ElIAs
conducted prior to a project might be useful sources of information for an assessment
aiming at verifying compliance to the RED. Naturally, this requires that the EIA
sufficiently cover at least some of the RED sustairtgititeria.

Thesis 2

There is a need for ways to determine the sustainabilit
biofuels, so thonly biofuels complyingwith the RED
sustainability criteriaare used for meeting the set biofug
targets. EIAs can provide useful information for stud
that evaluate RED eligibility of biofuel projects and in t
way help to assess some of the fiesticonsidered in thg
RED.

However, for EIAs to be useful, it is important that EIAs are not only sufficiently
comprehensive, but also that they give an accurate picture of the project and that there is
a sufficiently high reliability that any proposed mg#tion measures are implemented.
Therefore, there is a need for identifying potential recurring problems in national EIA
systems, so that the causes, and solutions, for potential unreliabilities can be identified.
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Thesis3

ElAs can beusal as tools forcollecting information for
biofuel sustainability assessmentsly if they can be
considered asufficientlycomprehensive aneliable.

The three theses lead tawa the aim of this study:

Aim of the study:

Analyze thecoveragecomprehesiveness and reliability
of ElAs for biofuel projectsin order todeterminethe
usefulness oElAs as tools to supply information for

assessmentserifying the sustainability of biofuels, from

anRED perspective.

The following objectives are laid out in order to fulfill the aim:

Objectives:

1. Systematically analyze the coverage and comprehensiveness of a number of
ElAs for bioenergy projects, with regard to the sunsthility criteria and
other considerations in the RED.

2. ldentify signs of EU biofuel policy considerations in EIAs for bioenergy
projects.

3. Assess the sufficiency and reliability of EIAs and EIA systems.

14



1.6 Limitations to the study

This EIA analysis onlyinvestigates the coverage and comprehensiveness of the EIAs
and refers only tehe waysthat the issues are handled in the EIAs. The quality of the
ElAs is assessed only in terms of quantification of impacts, i.e., whether they include
guantitatively desibed impacts. Investigating the degree of correctness, or any other
grading of the quality of the analyzed EIAs, is outside the scope of the study.

The limited number of EIAs included in the analysis is the most crucial factor
determining the reliabilt of the results. Using a larger selection of EIAs would make
the results more reliable. The EIA analysis can be extended to include more EIAs when
available, in order to increase reliability and potentially draw additional conclusions.
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"Man will survive as a species for one
reason. He can adapt to the destructive
effects of our powentoxicated technology
and of our ungoverned population growth, to
the dirt, pollution and noise of a New York or
Tokyo. And that is the tragedl is not man
the ecological crisis threatens to destroy but
the quality of human life."

N Dr. RenZ Dubos
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2
Method

In this chapter, methods are presented for the EIA analysis and other assessments
related to EIA comprehensiveness, quality, reliabdmd sufficiency.
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2.1 EIA comprehensiveness

This chapter describes the method for evaluating the comprehensiveness oh EIAs
regard to théRED.

2.1.1Collection of EIA S

The initial intention was to collect full EIAs from bioenergy projects in the Specif
target countries. The bioenergy projects would preferably include the establishment of
plantations or largscale agricultural operations, as well as a biofuel processing plant.
However, full EIAs proved to be very difficult to locate and get accesgherefore, the
selection had to be extended to also include summaries of EIAs and other shorter
reports.

In order to find ElAs, four approaches were used:
1) Email inquiries to researchers and experts

A number of email inquiries were sent out to professaiesearchers
and relevant persons in several countries. Peter Roberntz at WWF
Sweden and Melinda Fon&sindell at the Stockholm Environment
Institute also kindly forwarded this inquiry to members of their
professional networks.

2) E-mail inquiries to EIA onsultants, certification audit companies, and
development banks

Similar inquiries as in 1) were sent out to individual EIA consultants,
EIA consulting firms, certification auditing firms, the Int&merican
Development Bank, the African Development Bank &he Asian
Development Bank.

3) Internet searches

Since EIAs are supposed to be public, an attempt was made to find
ElAs published on the Internet. Numerous keywords in various
combinations were used in Internet search engines. Approximately 40
hours were ddicated to this approach.

4) Local consultants
a. Local consultant@ssociated to Winrock Internationakre asked to
Oattach any Environmental Impact Assessments (EIAs), Strategic
Environmental Assessments (SEAs), or Social Impact Assessments
(SIAs) you encouter related to biofuelsO.

The first approach resulted in a number of interesting documents but few EIAs or
similar reports. Several of the responses emphasized the difficulty to get hold of EIAs.
For example:

Olt is uncommon for government officialsvpte investors or companies
to share EIA documents, even though they are required to do so according
to regulationO.

Ol know that ESIA should be available to the public. However, in practice,

both the government as well as private investors are not so &ee
sharing these studies. The main reason is the fear for 'bad publicity’, as
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many biofuel projects are followed quite skeptically by (inter)national
NGOs and the media.O

The second approachresulted in no documents of interest, EIAs, or similar reports
Several responses also stated that the EIAs were considered classified.

The third approach was most successful. Of the 19 assessments that were included in
the analysis, 15 were found using this approach.

The fourth approach resulted in three EIAs. Heever, these were delivered at a late
stage in the project after the completion of the analysis.

2.1.2Analysis of EIAs

In order to analyze the coverage in relation to the sustainability criteria and other
considerations in the RED (as necessary to fulitbjective }, a set of featurewas
developed with which the ElAs could be compared. This set of features is referred to as
the ®eferenceEIAO.

The ReferenceEIA

The basic idea of theeferenceEIA is to translate the content of the RED into a number

of features. Depending on how these features are considered in an EIA, the level of
coverage in relation to the RED sustainability criteria can potentially be determined.

The reason for adding other features, in addition to the specific RED sustainability

criteria, was to investigate the general comprehensiveness of EIAs. This information
could be useful if the RED sustainability criteria are revised. Feature 8.1 is not derived
from the RED but was added in order to ful@bjective 2

The summary of thReferenceEIA is presented iTable 3 For a full justification of the
referenceElA, including related citations from the RED, see the RdferenceEIA in
Annex AA brief explanation of the structure follows below.

The RED-topics, as seen in the leftmbgolumn inTable 3 are the main categories
under which the features are sorted. They are namedt®&€s since the features are
related to that particular topic in the RED.

The Features as seen in the middle columnTiable 3 are sustainability cordgrations
derived from the RED. They are of interest to the EC for different reasons, but the
sustainability criteria, represented by features4?2.3.122 and 4.12, are of course of
particular interest. These features are marked in blue in tables thraulyé report.

As seen in the rightmost columnsTiable 3 some features are assumed to be of lower
importance for different types of projects. There are three types of biofuel projects:
Oplantation® projects, including only plantations; ObiofuelOplargjects, including

only biofuel plants; and Oplantations and biofuel plantO projects, which encompass both
plantations and biofuel plants. Features related to production of feedstock are assumed
to be less important for Obiofuel plantO projects andrésatelated to biofuel
processing are assumed to be less important for OplantationO projects. The analysis will
eventually show whether this assumption is correct.

The different ways that the features in tReferenceEIA can be considered in an
impactassessment is referredtte level of compliance to tieferenceElA.
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Table3: Summary of th®eferenc&lA

Assumed less important for

RED topics Features projects including:
Plantations | Biofuel plant

1.1 Impacts on food production X

1. Social 1.2 Impacts on food security X

sustainability | 1.3 Impacts on societal development
1.4 Impacts on property rights

2.1 Clearing of natural forests X

2.2 Impacts on areas designated for nature
protection pirposes

2.3 Impacts on rare, threatened or endangered
species

2.4 Conversion of grasslands X
2.6 Introduction of invasive alien species
2.7 Impacts on biodiversity (general)

2. Biodiversity

3.1 Drainage of peatland X

3.2 GHG emissins from extraction or cultivation
of raw materials

3.3 GHG emissions from processing X
3.4 GHG emissions from transport and distribut
3.5 GHG emissions savings from carbon captur
and replacement

3.6 GHG emissions savings from exce&sglcity

from cogeneration

3. GHG
emissions

4.1 Conversion of wetlands

4.2 Conversion of forested areas

4. Carbon stock | 4.3 Conversion of grassscrub and woodlands
4.4 Restoration of degraded land

4.5 Restoration of contaminated land

XX | X[ X | X

5.1 Air quality

5. Air, water 5.2 Water quality
and soil 5.3 Water availability

5.4 Soil quality

6. Ecosystem | 6.1 Impacts on watersheds
services 6.2 Erosion

7.1 Landuse change X
7.2 Indirect lanelise change X

7. Land-use

8. EU policy | 8.1 Considerations on EU biofuel policies

Levels of compliance to th&ReferenceEIA

The EIAs were systematically analyzed with tReferenceEIA as the basis for
comparison. In order to illustrate the comprehensiveness of the impact assessments,
different levels of compliance were defined. These are illustratédbte 4
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Table4: Levels of compliance with thReferenceEIA (Legend)

o Level of
Code Description :
P compliance
A - Deliberately avoided
P BPlanned (in cases wleethere is a required action) 5
NI - No impacts would occur (if proposed measures are
implemented)
& Impact identified, measures + positive impact(s)
Q Q quantified impact(s)
e Impact identified, no measures | * Positive impact(s)
proposed - negative impact(s) 3
Q Q quantified impact(s)
Feature discussed 2
Feature briefly or indirectly discussed 1
Feature not discussed 0
Assumed to be of lesser importance for the project -
Not relevant to the EIA N/R
Not possible to determine N/P

The compliance levels are connected to the amount of information that exists in the
EIA, of relevance to the specific feature. Compliance level 5 indicates that a lot of

information exists while level O indicates tmat information exists.

has been handled.

Solid dark green illustrates the highest levels of compliance for a
feature. The letter(s) inside the box explain(s) in which way the feature

A BThe feature has been deliberatalypidedby the project pposals when planning

the project.

P DIn cases where there is a required action (e-geteration of electricity), this has

beenplanned.

NI B No impacts related to the feature are anticipated, provided that the proposed

mitigation measures are igmented.
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+/- Solid green with one diagonal line illustrates that one or more impacts
related to the feature have been identified. Another diagonal line,

Q crossing the first one, illustrates that mitigation measures for the

+/- impact(s) have alsbeen proposed.

Q The positive and negative signs at the top of the box represent positive

and negative impacts, respectively.

The Q at the bottom of the box represents that one or more of the identified impacts
were quantified. This is relevant since quiged impacts might indicate a high level of
ambition in determining how adverse potential impacts can be. Besides, some of the
features need to be quantified in order to calculate potential GHG savings.

Solid green illustrates that the feature isdssed, but no impacts are
identified.

Solid yellow illustrates that the feature is briefly or indirectly
discussed. For example: sufficient data to assess the feature are
presented, but for other purposes.

Red illustrates that the feature stnliscussed.

All the features are analyzed the same way for all EIAs, but features
assumed to be of lower importance for an EIA to address are shaded
with black stripes.

This shading is intended to aid interpretation; it can help the reader tamdershy
ElAs for certain types of projects have low levels of compliance for certain features.

Solid dark grey, with N/R, illustrates that the feature is not relevant to
the EIA. In this study, this level has only been used for features 3.1
and 8.1

N/R for feature 3.1- Drainage of peatland

In order to determine whether or not there is peatland in the project areas, the GIS
software OHarmonized World Soil Database VieWEAD et al. 2009)was primarily
used.

Complementary soil maps were used for the United S(B&O et al. 2009) Tanzania
(Surveys and Mapping Division of Tanzania 197Kenya (Kenya Minstry of
Agriculture 1980) Malaysia (Malaysia Department of Agriculture 1968%he
Philippines(The Philippines Department of Agriculture 1978hd the worldUSDA
2005)
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For biofuel plant projects, featurel3s regarded as relevant for all projects where the
feedstock potentially could be produced on converted peatland

N/R for feature 8.1DConsiderations on EU biofuel policy development

Feature 8.1 is only regarded as relevant for EIAs performed laftexview of the 2003
biofuels directive in January 2008. Since it takes some time to complete an EIA, and
because these considerations need to exist already in the early stages of the EIA process,
the feature is regarded as not relevant for EIAs comppetedto 2009.

Solid light grey, with N/P, illustrates that the feature should be given
N/P either the OredO or the ON/RO level, but it has not been possible to
determine which. In this study, this level has been used for feature 2.4.

N/P for feature 24 BConversion of grasslands

In EIAs ASIA 1 and ASIA 2, conversion of grasslands is not discussed. It has not been
possible to determine the presence of grasslands in the project areas either. Therefore it
IS not possible to determine the level of compd@&for this feature.

2.1.3Presentation of results

The results related to EIA comprehensiveness are presented in detailed result tables
(chapter 3.1) and overview charts (chapter 3.2).

Detailed result tables

In order to visualize the results from the EdAalysis, result tables were constructed
illustrating the level of compliance for each EIA with the features indfexenceElA.
These tables are used in chapter 3.1.

Each EIA is represented on one row in a result table. Each cell in that row camgains t
symbol corresponding to the EIAOs level of compliance with the feature represented by
that specific column. The EIAs were grouped in tables according to the type of project
for which they were conducted: OPlantationO; OBiofuel plantO; and OPlardation an
biofuel plantO projects.

Overview graphs

In the overview graphs used in chapter 3.2, the symbols have been transformed into
numerical values, and the results have been plotted in graphs. This allows for an easier
way to identify general similarities andifferences between EIAs for the different
project types. In addition, by looking at how the results for each EIA differ from the
average result for similar EIAs, it becomes possible to identify patterns with higher
certainty.

One graph is presented foaah REDtopic, including results for all EIAs grouped
corresponding to the project type for which the EIAs were conducted.

Also, one additional chart is presented with results for features specifically related to the
RED sustainability criteria. This inaattempt to estimate the probability that EIAs in
general are sufficiently comprehensive to verify compliance with the RED sustainability
criteria.
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The following methodology was used:

1. All results from chapter 3.1 were transformed from the symbohen t
leftmost column offable 4into the number corresponding to the level of
compliance in the rightmost columnBable 4

2. The numbers from 1) were plotted in one graph for each-®iglo.
Results for the three project types were plotted next to eachtotbeable
comparisons.

3. Mean values were calculated for all EIA groups and features and plotted in
the graphs.

¥ Potential N/R or N/P levels were entirely left out of the calculations so
that the mean values are calculated only for the ElIAs that have levels
0-5.

The mean values represent the average level of compliance with the features in the
ReferenceElA, and thus the average amount of information available in the general
EIA.

The compliance level can also be considered to represeci\theageof a feature for a

project or an EIA. Therefore, the general coverage of a feature can be determined by its
mean value. The general coverage of a feature is indicated using the qualitative values
shown inTable 5.

Table5: Method for detemining EIA coverage of REDBfeatures

Average compliance level Coverage
0o - 2
2" - 275

275 - 3.25 Intermediate

325 - 4 Intermediateto-high
4 - 5

In further analyzing the overview charts, it is necessary to igeftiflings of higher
certainty on which to base conclusions. If all EIAs handle a certain feature the same
way, the coverage can be determined with higher certainty. Therefore, a finding based
on the coverage was only regarded as sufficiently certaireifnitividual results had

small deviations from their mean value.
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2.2 EIA quality

Impacts can be fairly easy to describe qualitatively but take more effort to describe
guantitatively. Therefore, when analyzing the EIAs, all quantitatively describedtsnpac
related to the RED features were identified, in order to indicate general EIA quality.

The results are presented and analyzed in chapter 3.3.

2.3EIA sufficiency and reliability

Results related to EIA sufficiency and reliability are presented in ehdpt.

Methods for evaluating the sufficiency and reliability of EIAs include:
1. Selection of target countries.
2. ldentification of general issues of concern
3. Inventory of EIA legislation and requirements for target countries.
4. Estimation of enforcememapadiy for target countries.

2.3.1 Selection of target countries

In this report, Otarget countriestfers toa set of countries thadre potential large
exportersof biofuels to the EU

A set of countriesulfill ing these requirementsve already been satéed in an ongoing
study by Chalmers in collaboration with Ecofys, Winroaigra CEAS andllASA - the
OEU Biofuel BaselineO projeto be able to combine the results of the studies, the
same set of countrie@gerechoserfor this study.

2.3.2 ldentification of general issues of concern
General issues of concern inclugeurringproblems with ElA identifiedin research in
the individual target countries.

The literatureanalysiswas done within thé&cU Biofuel Baseline projectBased on a
gualitative desaption about EIA problems in a selection of 14 of the 21 target countries
(Johnsson 2010jt was possible to identifgeneraissuesof concern.

2.3.3 Overview of EIA legislation andrequirements
A table was constructed showing the presence of EIA legislation and specific
requirements of EIAs for biofuel projects.

The presence of EIA legislation has been identified in the data sheets from WinrockOs
local consultants. The consultants answered the following question:

OAre there current laws and/or policies that require an environmental impact statement
(or assessment) to be filed/reported for any project/development activity that intends to
alter the existng landscape?O

If the consultant answered yes and provided sufficient information to verify the
statement, the country was considered to have EIA legislation.
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OSpecific requirements for biofuel projectsO refers to whether or not a country has
legislationrequiring an EIA to be conducted particularly for biofuel projects. This is
identified in the literature analysis described in chapter 2.3.2.

2.3.4 Estimation of enforcement capacity

In order to determine the target countriesO capacity to enforcetiegjslaree features
were studiedgorruption, integrity,anddemocracy

The corruption index is based on the Corruption Perception Index (Q@hsparency
International 2009Rnd indicates the perceived level of pulséctor corruption in a
country. The corruption index ranges betweetOQand a high number indicates low
levels of corruption.

"H#HS%&"( N"H#S%I(M 1) 1 I"# 1"#$%

The integrity index is based on the Global Integrity Index ((&lpbal Integrity 2009)

and indicates thexestence, effectiveness, and citizen access to key natmrellantt
corruption mechanisms used to hold governments accountable. The integrity index
ranges between00, and a high number indicates a strong-emruption framework.

"#3$%&'#(1"#$%! (1 ) ! |_

The democracy index is based on the Index of Democracy(TIi Economist 2008)
and indicates the atte of democracy, including, e.g., the electoral process, functioning
of government, and political participation. The democracy index ranges betwid€en O
and a high number indicates a strong democracy.

"#$%E&'%( N"#$%!I(1" ) T 1" I"H#$%

The enforcement index is based on the above three indices and is used as an indicator of
the capacity in a country to enforce existing legislation and regulation. It is calculated as
follows:

"HS0& (") I"HSLN " | | |

The CPI, GllI, and ID systems include their own grading system. For example, a country
with an Integrity index of 7@0 is placed in thenoderate performanagroup. These
individual grading systems were aggregated and combined, and a system for
interpretaton of theenforcement indekas been created, as illustrated able 4

Table6: Interpretation of Enforcement Index

Enforcement Index Capacity to enforce legislation
" T,7 Strong
5.3D7.6 Moderate
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"The idea that we industrialized humans are
immune to the natural laws that have
restrained growth in other speciesnd
humans in past social regimess to me so
selfservingly blind as to be morally
reprehensible."

N Richard Heinberg
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3
Results and analysis

In this chapter, results are presented from the EIA analysis and other assessments
related to EIA comprehensiveness, quality, reliabilitynarsufficiency. The residtare
alsofurther analyzed.
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3.1 EIA comprehensivenessresults
The following results are presented in this chapter:

¥ Overview of the biofuel projects for which the EIAs included in the analysis
were conducted.

¥ Detailed results from the EIA analysiseflts are sorted into three different
tables according to the type of projects for which the EIAs were conducted.

¥ Results from the EIA analysis for features related to the RED sustainability
criteria, presented in one table for all EIAs.

The results ar&urther analyzed in chapter 3.2.

3.1.1 Instructions for interpretation

The result tables, i.eT;ables 915 on the following pages, can be interpreted with the
legend presented ifable 7.

Table7: Interpretation of result tablesl{egend)

o Level of
Description .
Ll P compliance
A - Deliberately avoided
P BPlanned (in cases where there is a required action)
) . Level 5
NI - No impacts would occur (if proposed measures are
implemented)
i Impact identified, measures + positive impact(s) 14
Q Q quantified impact(s)
g Impact identified, no measures | * Positive impact(s) |
proposed - negative impact(s) Level 3
Q Q quantified impact(s)
Feature discussed Level 2
Feature briefly or indirectigiscussed Level 1
Feature not discussed Level 0
Assumed to be of lesser importance for the project -
Not relevant to the EIA Level N/R
Not possible to determine Level N/P
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3.1.2 Overview of biofuel projects

The EIA analysis includes 1fnpact assessments from different biofuel projéicable
8 provides an overview of the projects; their geographical locations are illustrated in
Figure 2

Table 8: Overview of biofuel projects
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Figure 2: Geographical location of biofuel projects
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3.1.3Plantation projects

ElAs have been collected from the followjiplantationprojects.For interpretation of
the resuls tables, se@able 7 Full factsheets arfdund in Annex B.

Stora EnsoQOs forest plantation project in Uruguay

I Type of project: Eucalyptusand pine plantations

I Total cultivated area: 118000 ha

I Type of report: SUmMESIA (Equilibrium Research 2009)
I Report completed: August 2009

Stora EnsoQOs forest plantation project in Guangxi Zhuang, China

I Type of project: Eucalypusplantations
I Total cultivated area: 100,000 ha

I Type of report: ESIA (UNDP 2006)

I Report completed: February 2006

Lower Saribas Agricultural Development Project, Malaysia

I Type of project: Oil Palm plantations and Palm Oil mill
I Total cutivated area: 8,500-11,500 ha

I Type of report: SumEIA(ADB 1996)

I Report completed: June 1996

Proposed Oil Palm Plantation (OPP) and Industrial Tree Plantdon (ITP)
Development- Tawau District, Sabah, Malaysia

I Type of project: Oil Palm plantations and Palm Oil mill

I Total cultivated area: 109600 ha

I Type of report: Special EIA(Chemsain Konsultant 2005)
I Report completed: 2005

Stora EnsoQOs forest plantation project in Guangxi Zhuang, China

I Type of project: Eucalypusplantations
I Total cultivated area: 100,000 ha

I Type of report: ESIA (UNDP 2006)

I Report completed: February 2006
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Table9: Analysis of EIAsfor OplantationO projects

1 2 3
Social sustainability Biodiversity GHG emissions
1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 25 2.6 3.1 3.2 33 34 35 3.6
Impacts on| Impacts on| Impacts on| Impacts on| Clearing of | Impacts on| Impacts on| Conversion| Introduction| Impacts on| Drainage of GHG GHG GHG GHG GHG
food food security  societal property natural areas rare, of grasslandy of invasive | biodiversity || peatland emissions | emissions | emissions | emission emissions
production developmen rights forests designated| threatened species (general) from from from savings from | savings from
for nature and extraction or| processing | transport an carbon excess
conservatior] endangered| cultivation of distribution | capture and| electricity
purpo®s species raw material replacement from
cogeneratio
LAM |SESIA| +/- .
4 | 2009
ASIA| SEIA - A .
1 [ 1996
ASIA| SEIA N - - - .
2 | 2005 Q
ASIA| ESIA e A . :
4 | 2006 Q
LAM 4 ASIA 1 ASIA 2 ASIA 4
Uruguay Malaysia Malaysia China
Tacuaremb—/ Lower Saribas Sabah Gunagxi
Durazno
Eucalyptus Oil palm plantations Palm Oil plantations Eucalyptis
plantations plantations
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Table 10: Analysis of EIAsfor OplantationO projec{gontinued)

woodlands

LAM 4 ASIA 1 ASIA 2 ASIA 4
Uruguay Malaysia Malaysia China
Tacuaremb—/ Lower Saribas Sabah Gunagxi
Durazno
Eucalyptis Oil palm plantations Palm Qil plantations Eucalyptis
plantations plantations
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Carbon Stock Air, water and soil Ecosystem services Land use EU policy
. . . 53 54 6.1 6.2 7.1 7.2 8.1
Conversion o Restoration d Restoration d Water Soil quality | Impacts on Erosion Landuse |Indirect land || Consideration
grass, scrub [degraded lan| contaminate availability watersheds change use change|| on EU biofuel
and policies




3.1.4Biofuel plant projects

ElAs have been collected and analyzed from the following bioenergy projemts.
interpretation of the resusltables seeTable 7 Full factsheets are found in Annex B.

Proposed Fuel Ethanol Plant in Jasper County, Indiana

I Type of project: Ethanol and CO2 recovery plant
I Type of report: EA (DOE 2005)
I Report completed: April 2005

Proposed Abengoa Biorefinery Project near Hugoton, Stevens County, Kansas

I Type of project: Ethanol plant
I Type of report: EIS (DOE 2009)
I Report completed: September 2009

Proposed Ethanol Plant at Port Esquivel in the parish of St. Catherine, Jamaica

I Type of project: Ethanol dehydrating plant
I Type of report: EIS (Environmental Solutions 2006)
I Report completed: 2006

Proposed Biodiesel Facility at Kalaeloa Barbers Point Harbor, Oahu, Hawalii

I Type of project: Biodiesel production facility
I Type of rert: EA (BeltCollins 2007)
I Report completed: April 2007

Ethanol Production and Wastewater Methane Capture Project near La Carlota
city, Negros Occidental,The Philippines

I Type of project: Ethanol plant and wastewater methane capture
I Type of report: EIS (Roxas Holdings 2008)
I Report completed: October 2008

Biodiesel plantbDarwin, Australia
I Type of project: Biodiesel processing plant
I Type of report: PER(EcOz Environmental Services 2004)
I Report completed in August 2004

Integrated Oilseed Processing and Biodiesel PlantWagga Wagga, Australia

I Type of project: Biodiesel processing plant
I Type of report: EA (Tilden et al. 2007)
I Completed in: March 2008
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Table 11: Analysis of EIAsfor Obiofuel plantO projects

1 2 &
Social sustainability Biodiversity GHG emissions
1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 25 2.6 3.1 3.2 3.3 34 3.5 3.6
Impacts on| Impacts on| Impacts on | Impacts on | Clearing of | Impacts on| Impacts on| Conversion| Introducton | Impacts on|| Drainage of GHG GHG GHG GHG GHG
food food security  societal property natural areas rare, of grasslandy of invasive | biodiversity | peatland emissions | emissions | emissions | emissios emissions
production developmen rights forests designated | threatened species (general) from from from savings from | savings fron|
for nature and extraction or| processing | transport an carbon excess
conservatior] endangered cultivation of distribution | capture and| electricity
purposes species raw material replacement from
cogeneratio
NAM | EIA - - -
1 | 2006
NAM | EA 4 .
2 | 2007 Q
NAM | EA v - - _ P
3 | 2005 Q Q
NAM | EIS & g _ . .
4 | 2009 Q Q
ASl | EIS - .
3 | 2008
OCE | PER
1 | 2004 Q
OCE| EA H _ -
2 | 2008 Q Q Q
NAM 1 NAM 2 NAM 3 NAM 4 ASIA 3 OCE 1 OCE 2
Jamaica USA USA USA The Philippines | Australia Australia
St. Catherine Oahu, Hawaii Jasper County Stevens County Negros Darwin Wagga Wagga
Indiana Kansas Occidental
Ethanol plant Biodiesel plant Ethanol plant Ethanol plant Ethanol plant Biodiesel plat | Biodiesel plant
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Table12: Analysis of EIAsfor Obiofuel plantO projectsontinued)

Carboﬁ stock Air, Watesr and soil Ecosystesm services Land-use EU p?olicy
4.1 4.2 4.3 4.4 4.5 5.1 5.2 5.3 5.4 6.1 6.2 7.1 7.2 8.1 General
Conversion o] Conversion o Conversion o] Restoration o/ Restoration d Air quality | Water quality| Water Soil quality || Impacts on Erosin Landuse Indirect | considerations|
wetlands | forested areal grass, scrub | degraded lan| contaminate availability watersheds change landuse || on EU biofuel
and land change policies
woodlands
NAM | EIA _ y ’
1 2006 Q Q
NAM EA 9 y _
2 2007 Q
NAM EA _ y ’ y
3 2005 Q Q Q
NAM | EIS ' : . +/-
4 | 2009 Q Q
ASI | ESIA - - -
3 2008 Q Q Q
OCE | EIA = -
1 2009 Q Q
OCE | EIA = - o -
2 2009 Q Q
NAM 1 NAM 2 NAM 3 NAM 4 ASIA 3 OCE 1 OCE 2
Jamaica USA USA USA The Philippines | Australia Australia
St. Catherine Oahu, Hawali Jasper County Stevens County Negros Darwin Wagga Wagga
Indiana Kansas Occidental

Ethanol plant Biodiesel plant

Ethanol plant

Ethanol plant

Ethanol plant

Biodiesel plant

Biodiesel plant
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3.1.5Plantation and biofuel plant projects

ElAs were collected and analyzed from the following bioenergy projeéist
interpretation of the resusltables, sed@able 7 Full factsheets are found in Annex B.

Addax Bioenergy project in Bombali district, Sierra Leone

I Type of project: Sugarcane plantations and ethanol plant

I Total cultivated area: 12,500 ha

I Type of report: Draft ESHIA (Coastal & Environmental Services
2009)

I Report compted: October 2009

BioEthanol Production from Sugar Cane Production on the former Razaba Ranch,
Bagamoyo District, Tanzania

I Type of project: Sugarcane plantation and ethanol processing plant
I Total cultivated area: 17,000 ha

I Type of report: PreliminaryESIA (ORGUT Consulting 2008)

I Report completed: May 2008 (first version)

Proposed Palm QOil, Biodiesel & Rice Project Mngeta, Kilombero Valley,
Tanzania

I Type of project: Oil Palm plantations, Palm Oil mill and biodiesel
refinery

I Total cultivated area: 5,000 ha
I Type of report: EIS (ENATA & Diaz-Chavez 2008)
I Report completed: June 2008

Tana Integrated Sugar Project in Tana River and Lamu districts, Coast province,
Kenya

I Type of project: Sugarcane plantations and ethanol plant
I Total cultivated area: 20,000 ha

I Type of report: EIA (HVA International 2007)

I Report completed: November 2007

Jatropha plantations and biodiesel plan®Bungale, Kenya

I Type of project: Jatropha plantations and biodiesel refinery
I Totalcultivated area: 50,000 ha

I Type of report: EIA (Nzuki et al. 2009)

I Report completed: October 2009

40



ltuiutaba Bioenergy Project, Ituiutaba, Brazil

I Projed type:

I Total cultivated area:
I Type of report:

I Report completed:

Sugarcane plantations and ethanol processing plant
33,000 ha

ESMR (IADB 2008a)

February2008

ltumbiara Bioenergy Project, Itumbiara, Brazil

I Project type:

I Total cultivated area:
I Type of report:

I Report completed:

Sugarcane plantations and ethanol processing plant
33,000 ha

ESMR (IADB 2008b)

February 2008

Campina Verde Bioenergy Project, Campina Verde, Brazil

I Project type:

I Total cultivated area:
I Type of report:

I Report completed:

Sugarcane plantations and ethanol processing plant
33,000 ha

ESMR (IADB 2008)

February 2008
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Table13: Analysis of ElAsfor (plantations andbiofuel plantO projects

11 1.2 13 14 2.5 2.6 3.2 3.3 3.4 3.5 3.6

Impacts on| Impacts on| Impacts on| Impacts on Introduction | Impacts on GHG GHG GHG GHG GHG
food food securi societal property of invasive | biodiversity emissions | emissions | emissions | emissios emissions
production developmen rights species (general) from from from
extraction or| processing | transportanq  carbon excess
cultivation of distribution | capture and| electricity

raw materals replacement from
cogeneratio

Sierra Leone anzania Tanzania Kenya Kenya Brazil Brazil Brazil

Bombali Bagamyogo Mngeta Tana River Bungale ltuiutaba Itumbiara Campina Verde
Sugarcane Sugar cane Oil palm Sugarcane Jatropha Sugarcane Sugarcane Sugarcane
plantationsand plantations and plantations and plantations and plantations and plantations and plantations and plantations and
ethanol plant ethanol plant biodiesel plant ethanol plant biodiesel plant ethanol plant ethanol plant ethanol plant
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Table14: Analysis of ElAsfor (plantations andbiofuel plantO projectgcontinued)

54
Soil quality

6.1
Impacts on
watersheds

6.2
Erosion

7.1
Land-use

of grass,
scrub and
woodlands

availability

policies

Sierra Leone anzania Tanzania Kenya Kenya Brazil Brazil Brazil

Bombali Bagamyogo Mngeta Tana River Bungale ltuiutaba Itumbiara Campina Verde
Sugarcane Sugar cane Oil palm Sugarcane Jatropha Sugarcane Sugarcane Sugarcane
plantations and plantations and plantations and plantations and plantations and plantations and plantations and plantations and
ethanol plant ethanol plant biodiesel plant ethanol plant biodiesel plant ethanol plant ethanol plant ethanol plant
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3.1.6Results related to RED sustainability criteria

The results for theaspecs derived from the RED swashability criteria, as well as
general RED onsiderations, are presentediable 15for all EIAs. For interpretation of
the resultables, se@able 7

Table 15: Results related to the RED sustainability criterfall projects)

21 2.2 2.3 24 3.1 4.1 4.2 8.1 General
Clearing of | Impacts on| Impacts on| Conversion| Drainage of| Conversion| Conversion| consideration
natural areas rare, of grassland] peatland | of wetlands| of forested|on EU biofue
forests designated| threatened areas policies
for nature and
conservatior] endangere
purposes species
LAM [SESIA =
4 | 2009
ASIA | SEIA =
1 | 1996 Q
ASIA | SEIA = =
2 | 2005
ASIA | ESIA = =
4 | 2006 Q
NAM | EIA _
1 | 2006
NAM | EA _
2 | 2007
NAM | EA - _
3 | 2005
NAM | EIS -
4 | 2009
ASIA | EIS R
3 | 2008
OCE | PER _
1 | 2004
OCE | EA - _
2 | 2008
AFR 1 EZSOI-(i)ISI;\ A - R
Q Q Q
ESIA - - : . )
AFR 2| 500e S
ESIA - - _ . )
AFR 3| S00a
EIA > - _
AFR 4| 50
EIA > -
AFR 5| 5000
LAM [ESMR _ -
1 | 2008
LAM [ESMR _ _
2 | 2008
LAM [ESMR _ -
3 | 2008
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3.2EIA comprehensivenes®analysis of results

Detailed results from the EIA analysis were presented in chapter 3.1, using symbols to
visualize how each EIA performs in relation to the RED features. In this chapter, the
symbols are transforrdeinto numerical values in order to plot the results in graphs.
This allows for an easier way to identify general similarities and differences between
ElAs for the different project types. In addition, by looking at how the results for each
EIA differ from the average result for similar ElAs, it becomes possible to identify
patterns with higher certainty.

One graph is presented for each R#Pic including results for all EIAs grouped
corresponding to the project type for which the EIAs were conducted.

Onre additional chart is presented with results for features specifically related to the
RED sustainability criteria. The reason for this is to attempt to estimate the probability
that EIAs in general are sufficiently comprehensive in how the covered feareres
treated to provide information for an assessment verifying-Bi&Dainable biofuels.

3.2.1 Instructions for interpretation

The numerical values plotted in the graphs correspond to the levels of compliance with
the ReferenceEIA. The graphs can be fir interpreted with help of the example in
Figure 3
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Figure 3: Example of results graph
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3.2.2 Social sustainability

Figure 3shows all results related to social sustainability for the different project types.
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Figure 4: Results related to social sustainability

Impacts on food productioseem to have a low coverage in both Oplantqtion(’) and
Obiofuel plantO EIAs (high certainty). In Oplantations and biofuel plantO EIAs, the
average is an intermediateverage.

Impacts on food securigeem to have a low coverage in both Ople}ntation(') and Obiofuel
plantO EIAs (high certainty). In Oplantations and biofuel plantO EIAs, the average is
intermediateto-low coverage.

Impacts on societal developmesatem tabe highly covered in OplantationO EIAs (high
certainty). In Obiofuel plantO EIAs, the average is an intermediate coverage and in
Oplantations and biofuel plantO ElAs it seems to have an interatedi@e coverage

(high certainty). It should be noted tharge emphasis is placed on the positive impacts

on societal development in the assessed EIAs. For example, 18 of the 19 EIAs identified
positive impacts related to societal development (primarily employment opportunities),
while 13 of the 19 EIAs iderfted one or more negative impacts.

Impacts on property rightseems to have a low coverage in both OplantationO EIAs on

average, and in Obiofuel plantO ElAs (high certainty). In Oplantations and biofuel plantO
ElAs, the average is an intermediate coverage
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The findings of higher certainty are summarizedatle 6

Table 16: Findings of higher certainty for features related to social sustainability

Coverage
Features Plantation Biofuel plant Ptl)?gftjéilo rr)]lzstnd
Impacts on food production Low Low b
Impacts on food security Low Low D
Impacts on societal development High b Intermediateto-high
Impacts on property rights H Low b

1) Too large variatioramongEIAs to determine coverage

Impacts on food productionpdd security and property rights are all closely related to
feedstock production. The overall low score for Obiofuel plantO EIAs for these features
indicates that EIAs for projects only including biofuel processing may not give much
consideration to featas related to feedstock production.
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3.2.3 Biodiversity

Figure 4shows the results related to biodiversity for the different project types.
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Figure 5: Results related to biodiversity

Clearing of natural forestsseems to be higpl covered in both Oplantation() and
Oplantations and biofuel plantO EIAs (high certainty). In Obiofuel plantO EIAs it seems to
have a low coverage (high certainty).

A similar pattern is found when looking ahpacts on areas designated for nature
protecton purposesThis feature has an average of intermediadeigh coverage in
OplantationO EIAs and an average of intermediate coverage in Oplantations and biofuel
plantO EIAs. In Obiofuel plantO ElAs it seems to have a low coverage (high certainty).

Impads on rare, threatened and endangered spebas an average of intermediate
coverage in both OplantationO and Oplantation and biofuel plantO EIAs. Interestingly it
seems to be highly covered in Obiofuel plantO ElAs (high certainty), but it should be
notedthat these considerations in most cases seem to be restricted to impacts related to
construction of facilities and discharge of effluents.

Conversion of grassland$ias an average of intermediatehigh coverage in
OplantationO EIAs and an average efnédiate coverage in Oplantations and biofuel
plantO EIAs. In Obiofuel plantO EIAs it seems to have a low coverage, on average.

Introduction of invasive speciegems to have a low coverage in both Obiofuel plantO
ElAs and OplantationO EIAs (high cetiginin Oplantation and biofuel plantO EIAs it
has an average of intermediatelow coverage.

Biodiversity in generaseems to be highly covered in both OplantationO and Oplantations
and biofuel plantO ElAs (high certainty). In Obiofuel plantO ElAs iamaverage of
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intermediate coverage. It should be noted though that biodiversity most often is only
considered with respect to species diversity and not other features of biodiversity, such
as genetic, functional or ecosystem diversity. Therefore, evaungh it seems to be
relatively highly covered, it is reasonable to assume that biodiversity is a feature
generally not sufficiently discussed in EIAs.

The findings of higher certainty are summarizedatle 7

Table17: Findings of higher certainty for features related to biodiversity

Coverage
: : Plantation and
Plantation Biofuel plant )
Features P biofuel plant
Clearing of natural forests High Low High
Impacts on areas designated for 1 1)
: Low
nature protection purposes
Impacts on rare threatened and 1 . 1)
. High
endangered species
Conversion of grasslands b H b
Introduction of invasive species Low Low D
Impacts on biodiversity (general) High b High

1) Too large variatioramongEIAs to determine coverage

The results indicatthat Obiofuel plantO EIAs in general may give little consideration to
features related to the production of feedstock. The high coverage of impacts on rare
threatened and endangered species does not contradict this indication, since the
considerations imost cases seem to be restricted to impacts related to construction of
facilities and discharge of effluents.
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3.2.4 GHG emissions
Figure 5shows the results related to GHG emissions for the different project types.
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Figure 6: Results related to GHG emissions

Drainage of peatlands a difficult feature to discuss. Most projects in this analysis are
located far from, or are otherwise unlikely to affect, peatlands, and the discussion must
thus be based on the few projects thataltumight affect peatlands. For OplantationO
ElAs, this feature was only relevant for one EIA, for the Lower Saribas Agricultural
Development Proje¢ADB 1996) In this project, drainage of lelying peat swamps

was a deliberate action in order to be able to establish oil palm plantations. Several
impacts related to drainage of peatlands were identified in the corresponding EIA,
including peat oxidation. However, resulting GHG emissions were not identified as an
impact. For Obiofuel plantO EIAs, this feature is relevant for four of the seven EIAs in
that category. None of these discussed drainage of peatlands as a feature. For
Oplanttion and biofuel plantO EIAs, this feature was not relevant for any of the EIAs to
consider. The only reasonable conclusion to draw from this discussion is that drainage
of peatlands seems to have a low coverage in Obiofuel plantO EIAs (high certainty).

GHG emissions from extraction or cultivation of raw matergg#ems to have a low
coverage in all EIA types; OplantationO EIAs (high certainty), Obiofuel plantO EIAs
(high certainty) and Oplantation and biofuel plantO EIAs on average.

GHG emissions fromrpcessingseems to have a low coverage in both plantation EIAs
(high certainty) and Oplantation and biofuel plantO EIAs on average. In Obiofuel plantO
ElAs, it has an average of leis-intermediate coverage. It is interesting to note that not
even ElAs fomprojects focused on processing seem to cover GHG emissions.

5C



GHG emissions from transport and distributieeems to have a low coverage in all
types of ElAs; OplantationO EIAs (high certainty), Obiofuel plantO EIAs on average and
Oplantations and biofuglantO EIAs on average.

GHG emissions savings from carbon capture and replaceseents to have a low

coverage in both OplantationO (high certainty) and Oplantations and biofuel plantO ElAs
on average. In Obiofuel plantO ElAs it has an average of intetensmerage. Besides

the OplantationO EIAs, there is a big variation regarding whether EIAs consider carbon
capture and replacement to be an opportunity or not.

GHG emissions savings from excess electricity fromererationseems to have a low
coverage in both OplantationO and Obiofuel plantO EIAs (high certainty). In Oplantations
and biofuel plantO EIlAs it seems to be highly covered (high certainty).

The findings of higher certainty are summarizedatle 8

Table 18: Findings of higher certainty for features related to GHG emissions

Coverage
. : Plantations and
Plantation Biofuel plan :
Features antatio ofuel plant biofuel plant
Drainage of peatlands 2 Low 2
GHG emissions from extraction or Low Low 1)
cultivation of raw materials
GHG emissons from processing Low 2 b
GHG emlsspns_fror_'n transport and Low Low Low
distribution
GHG emission savings from carbon 1) 1)
Low
capture and replacement
GHG emission savings from excess Low Low High
electricity from co-generation

1) Too large variatio amongEIAs to determine coverage

The overall low score for OplantationO EIAs indicates that EIAs for projects including
only feedstock production in general may give little consideration to features related to
processing.

The low score for Obiofuel pi#d EIAs regarding GHG emissions from extraction and
cultivation of raw materials indicates that EIAs for projects considering only biofuel
processing in general may give little consideration to features related to feedstock
production.

The significant dference between Obiofuel plant® and Oplantation and biofuel plantO
ElAs regarding possibilities of egeneration is rather interesting. Since feedstock
production tends to be outside the scope of EIAs for Obiofuel plantO projects, it is
possible that alteative uses for the feedstock, such as cogeneration, are less likely to
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be identified. In this sense, EIAs for Oplantation and biofuel plantO projects can be more
likely to see a Obigger pictureO and identify possibilities that other EIAs do not.

52



3.2.5 Garbon stock
Figure 6shows the results related to carbon stock for the different project types.
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Figure 7: Results related to carbon stock

Conversion of wetlandseems to have an intermediate coverage in Oplantatiop(’) ElAs on
aveilge and low coverage in both Obiofuel plantO EIAs (high certainty) and Oplantation

and biofuel plantO EIAs on average.

Conversion of forested areasems to be intermediatie-highly covered in'(‘)plantation(')
ElAs on average and highly covered in Oplamatiand biofuel plantO ElAs (high
certainty). In Obiofuel plantO EIAs it seems to have a low coverage (high certainty).

Conversion of grasscrub and woodlandseems to have a low coverage in both

Oplantation® and Obiofuel plantO EIAs (high certam@plantations and biofuel plantO

ElAs it has an average of intermedtabenigh coverage.

Restoration of degraded larsg¢tems to have a low coverage in both OplantationO and

Obiofuel plantO ElAs (high certainty). In Oplantations and biofuel plant@rEthes,
other hand, it seems to be seen as more of an opportunity since the coverage is
intermediateto-high on average.

Restoration of contaminated lasdems to have a low coverage in all three types of

ElAs (high certainty). Actually, no signs of inést in this feature could be found in any

of the 19 ElAs.

The findings of higher certainty are summarizedatle 9
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Table 19: Findings of higher certainty for features related to carbon stock

Coverage
Features Plantation Biofuel plant Plgntatlon e
biofuel plant
Conversion of wetlands H Low b
Conversion of forested areas & Low High
Conversion of grass, scrub- and Low Low 1)
woodlands
Restoration of degraded land Low Low b
Restoration of contaminated land Low Low Low

1) Too large variatioramongEIAs to determine coverage
The overall low score for Obiofuel plantO EIAs indicates that EIAs for projects including

only biofuel processing in general may give little consideration to features related to
feedstock production.
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3.2.6 Air, water and soill
Figure 7shows the results related to air, water and soil for the different project types.
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Figure 8: Results related to air, water and soil

Air quality seems to be highly covered in both Obiofuahtfd and Oplantation and
biofuel plantO ElAs (high certainty). In OplantationO ElAs it has an average of low
coverage. This can be explained with the finding that impacts on air quality in EIAs
typically relate to airborne emissions from processing feslitSince projects only
including plantations normally do not include processing facilities, it is relevant to
assume that this feature becomes less natural to address in the corresponding EIAs.

Water qualityseems to be highly covered in all types oA&(high certainty).
Water availabilityseems to be highly covered in Oplantation and biofuel plantO EIAs

(high certainty) and intermediate-highly covered in Oplantation® EIAs (high
certainty). In Obiofuel plantO EIAs it has an average of intermeoieage.

SIS

Soil quality seems to be highly covered in OplantationO EIAs (high certainty) and >,
intermediateto-highly covered in Oplantation and biofuel plantO ElAs (high certainty).c_s
In Obiofuel plantO EIAs it has an average of intermediate coverageuldt lseaoted
that EIAs for Obiofuel plantO projects typically only relate this feature to effluents from
processing facilities, whereas EIAs for the other type of projects typically also address
soll fertility.

Results and"an
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The findings of higher certainty are sunmmed inTable 10

Table20: Findings of higher certainty for features related to air, water and soil

Coverage
. : Plantation and

Features Plantation Biofuel plant biofuel plant
Air quality 2 High High
Water quality High High High
Water availability Intern;](_ed|ateto- 2 High

igh

Soil quality High 2 High

1) Too large variatioramongEIAs to determine coverage

Impacts related to air, water and soil seem to be rather highly covered in all types of
ElAs. It should be noted &t Obiofuel plantO ElAs generally do not consider impacts
from feedstock production and OplantationO ElAs generally do not consider impacts
from biofuel processing. OPlantation and biofuel plantO EIAs on the other hand
generally consider impacts from bd#@edstock production and biofuel processing.

56



3.2.7 Ecosystem services
Figure 8shows the results related to ecosystem services for the different project types.
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Figure 9: Results related to ecosystem services

Impacts on wateteedsseem to have an intermedidtelow coverage in OplantationO
ElAs on average and low coverage in both Obiofuel plantO ElAs (high certainty) and
Oplantation and biofuel plantO EIAs on average.

Erosion seems to be highly covered in both Oplantatich@@lantations and biofuel
plantO EIAs (high certainty). In Obiofuel plant EIAs it has an average of intermediate
coverage. It should also be noted that only one out of seven EIAs for Obiofuel plantO
projects relates this feature to feedstock productitwe. dther six EIAs only relate this
feature to the construction of facilities.

Results and analysis
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The findings of higher certainty are summarizedafle 11

Table21: Findings of higher certainty for features related to ecosystem services

Coverage
: : Plantations ang
Features Plantation Biofuel plant biofuel plant
Impacts on watersheds 2 Low 2
Erosion High 2 High

1) Too large variatiommongEIAs to determine coverage

Since Obiofuel plantO EIAs seem have a low coverage of impacts oneustersh

since they in general only seem to consider erosion a feature related to construction of
facilities, it could be assumed that projects including only biofuel processing in general
may give little consideration to features related to feedstock ptiodu
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3.2.8 Land use
Figure 9shows the results related to lanske for the different project types.
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Figure 10: Results related to landise

Landuse change cannot be discussed in the same way as other features. EIAs handled
this feature very differently and it was only possible to use the compliance levels 0, 1, 2
and 5 in the analysis. Besides the finding that EIA consultants seem to have very
different ideas of what is relevant to discuss in relation to-lesedchange, is possible

to conclude that this feature seems to be rather highly covered in Oplantation® and
Oplantation and biofuel plantO ElAs, even though they do so with varying approaches
and levels of effort.

Indirect landuse change seems to have a low coweiagooth OplantationO ElAs and
Obiofuel plantO EIAs (high certainty). In Oplantations and biofuel plantO EIAs it has an
average of lowo-intermediate coverage. It is relevant to add that very few EIA
consultants seem to have proper knowledge about ILdCtlzerefore their efforts to 7))
address it become rather pointless. In addition, ILUC is a Ohot potatoO in both thE)
scientific and the political world, resulting in a difficulty to address it without taking a >,
stand that one might not want to take.

Results and anal
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The findngs of higher certainty are summarizedable 12

Table 22: Findings of higher certainty for features related to land-use

Coverage
: : Plantation and
Features Plantation Biofuel plant biofuel plant
Land-use change 12 1.2) 1,2)
Indirect land -use change Low Low b

1) Too large variatiommongEIAs to determine coverage
2) Not possible to discuss in the same way as other features

The discussion indicates that lanse change is rather highly covered, although handled

very differerly between EIAs. ILUC on the other hand seems to have a low coverage,
for various potential reasons.
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3.2.9 EU biofuel policy development

Figure 10 shows the results related to EU biofuel policy development for the different
project types.
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Figure 11: Results related to EU biofuel policy development

Only one OplantationO EIA and one Obiofuel plantO EIA was completed after 2008.
Neither of these two included any considerations on EU biofuel policy development.

Two of the Oplaation and biofuel plantO EIAs were completed after 2008. One of these
two, the Addax Bioenergy project in Bombali district, Sierra Le@wastal &
Environmental Services 20Q9cludes rather ambitious considerations on the RED.

In the ESHIA report, the sustainability criteria are cited in the introduction and returned

to throughout the report. It should be noted though thatl@rii¢ =5, restricting the use

of peatland for production of biofuel feedstock, is left out. It has not been possible to
determine the reason for this, but since peatland is not reported to exist in Sierra Leon(?(i)

(FAO et al. 2009; USDA 200%) is unlikely that it is a deliberate action. 7p)
>
Besides that the impacts are discusseélation to the RED criteria, several of the C_ES
impacts related to carbon stock and GHG emissions are quantified according to the ruleg
set out in Annex V of the RED. This approach actually makes it possible to use the EIA (5
to provide information for an assessnt of the projectOs level of compliance with the
RED criteria, providing that the EIA and the EIA system can be regarded as sufficientlyt5
reliable. C
®
7))
i
)
7))
&)
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3.2.10 RED sustainability criteria

Figure 11shows the results related to the RED sustainability criteria for the different
project types.
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Figure 12: Results related to RED sustainability criteria

By taking a closer look at these findings, it may become possible to determine whether
or not EIAs in general are likely to be sufficiently comprehensive to provide
information to support an assessment verifying RED-sustainable biofuels.

In the result charts, the “coverage” is connected to the amount of relevant information in
the EIAs. The higher coverage of a feature, the greater amount of information is likely
to exist. Thus, the probability that EIAs can be suitable for providing information to an
assessment verifying RED-sustainable biofuels increases with the coverage. In Table
13, on the next page, this has been estimated based on the findings with higher certainty
for the features specifically related to the RED sustainability criteria.
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Table 23: Probability that EIAs are sufficiently comprehensive to provide information for an
assessment where the level of compliance with each of the RED sustainability criteria should be
determined, for the three project types

Estimated probability
RED sustainability criteria Plantation Biofuel plant  F antations ang
biofuel plant
Clearing of natural forests . _
(Article 173a) High Low High
Impacts on areas designated for
nature protection purposes H Low 2
(Article 17:3bi)
Impacts on rare, threatened and
endangered species H High b
(Article 17:3bii)
Conversion of grasslands 1 1) 1)
(Article 17:3c)
Drainage of peatland 1) 1)
(Article 17:5) Low
Conversion of wetlands 1 Low 1)
(Article 17:4a)
Conversion of forested areas 1) .
(Article 17:4bc) Low High

1) Too large variatiommongEIAs to determine probability

OPlantationO projects

For OplantationO projects, ElAs kkely to be sufficiently comprehensive to provide
information about the RED sustainability criterion 17.8adying of natural forests).

For the rest of the criteria it is not possible to draw clear conclusions since the features
related to these cetia are handled very differently in the EIAs.

OBiofuel plantO projects

For Obiofuel plantO projects, ElAs are likely to be sufficiently comprehensive to provide
information about the RED criterion 14:3blipacts on rare, threatened and
endangered species).

On the other hand, they are not likely to provide relevant information about the RED
sustainability criterion 17:3akaring of natural forests), 17:3bi (mpacts on areas
designated for nature protection purposes), 17:4a Conversion of wetlands), 17:4bc
(Conversion of forested areas) and 17:5 Drainage of peatlands).

Regarding RED criterion 17:3c, it is not possible to draw clear conclusions since the
features related to these criteria are handled very differently in the EIAs
OPlantation and biofel plantO projects

For Oplantation and biofuel plantO projects, EIAs are likely to be sufficiently
comprehensive to provide information about the RED criterion 1¢i8afng of
natural forests) and 17:4bcQonversion of forested areas).
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For the rest othe criteria it is not possible to draw clear conclusions since the features
related to these criteria are handled very differently in the EIAs.

In addition, since Oplantation and biofuel plantO EIAs seem to consider impacts from
both feedstock producticemd biofuel processing, unlike most OplantationO and Obiofuel
plantO ElAs, they are likely to be more comprehensive and thus more likely to be useful
sources of information.
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3.3EIA quality

It is outside the scope of this study to analyze the qualditylAs. However, the EIA
analysis provides for one indicator of EIA quality that should be presented in this report,
namely the occurrences of quantitatively described impacts. Since it is more difficult to
describe impacts quantitatively than qualitalyy our thesis is that an EIA with many
guantitatively described impacts have made a stronger effort to analyze the impacts than
an EIA with very few. The results make it possible to illustrate how EIAs tend to
describe impacts and can provide for a stgrpoint for further studies that look closer

into EIA quality.

Note that there can be several reasons why EIAs do not tend to describe impacts
guantitatively (e.g. timeonstraints, lack of data, insufficient capacity to perform
specialist studies e)c.Lack of quantitatively described impacts in an EIA might
therefore not automatically imply that the EIA practitioner has made a bad job.

As seen iTable 24on the following page, where the number of EIAs with
guantitatively described impacts relatecetich feature in theferenceElA are

presented, most impacts related torgferencdeatures are generally only qualitatively
described. Eight of the features are not described quantitatively in any EIA, and 11
features are only quantitatively desexbin one EIA each. The average feature is
guantitatively described by two ElAs. The features most often described quantitatively
by the assessed EIAs are water availability and air quality, by 9 and 10 EIAs,
respectively.

One EIA, The ESHIA study for ¢hAddax Bioenergy project in Bombali district in
Sierra LeongCoastal & Environmental Services 2008)ands out in comparison with
the otherElAs. While the average EIA described three features with quantified impacts,
the Sierra Leone report described 14 features in that way.

Altogether, it seems like quantitatively described impacts are rather scarce. Better
methods to analyze impacts qutatively, more accurate and easily available baseline
data, more financial and human capital and a longer time allocated for EIA impact
analysis may help EIA practitioners to describe impacts quantitatively and potentially
thereby also improve the over&lA quality.

It should be noted that more quantifications exist in the EIAs but of no relevance to the
features when looking at them from the perspectives described by th¢éoRIEE.
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Table24: Number of EIAs with quantitativelydescribed impacts for each feature in theferenceEIA

Number of
ElAs with
RED topics Features guantitatively
described
impacts
1.1 Impacts on food production 0
1. Social 1.2 Impacts on food security 1
sustainability 1.3 Impacts on societal developnt 5
1.4 Impacts on property rights 1
2.1 Clearing of natural forests 0
2.2 Impacts on areas designated for nature 0
protection purposes
2.3 Impacts on rare, threatened, or endange 1
2. Biodiversity species
2.4 Conversion of grasslands 1
2.6Introduction of invasive alien species 0
2.7 Impacts on biodiversity (general) 2
3.1 Drainage of peatlands 1
3.2 GHG emissions from extraction or 4
cultivation of raw materials
3.3 GHG emissions from processing 6
3. GHG emissions 3_.4 GHG emissins from transport and 4
distribution
3.5 GHG emissions savings from carbon 5
capture and replacement
3.6 GHG emissions savings from excess 0
electricity from cogeneration
4.1 Conversion of wetlands 1
4.2 Conversion of forested areas 2
4. Carbon stock 4.3 Conversion of grassscrub and woodlandd 1
4.4 Restoration of degraded land 0
4.5 Restoration of contaminated land 0
5.1 Air quality 8
) | 5.2 Water quality 4
5. Air, water and soil —
5.3 Water availability 9
5.4 Soil quality 1
6. Ecosystem 6.1 Impacts on watersheds 1
services 6.2 Erosion 1
7.1 Landuse change 1
7. Land-use -
7.2 Indirect lanelise change 0
. 8.1 General considerations on EU biofuel
8. EU policy -

policies
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3.4EIA sufficiency and reliability

The comprehensiveness analysis presented in chapters 3.1 and 3.2 only indicates
whether or not EIAs in general can be sufficiently comprehensive to provide
information for an assessment verifying REOstainable biofuels. For EIAS fianction

as such tools, it is important that yhare also sufficiently reliable. Therefore it is
important to analyze possible limitations of EIAs, in order to identify potential
boundaries that would rule out an EIA as a sufficient and reliable tool.

3.4.1 Target countries

In this chapter, weigcussthe sufficiency and reliability of EIAs and EIA systems in the
target countries. This discussion will fulfibbjective 3. The target countries are
presented irfable 14, and their geographical locations are illustratefligure 12.

Table25: Target countries

North- and South America Africa Asia and Europe
Argentina Ethiopia India
Bolivia Malawi Indonesia
Brazil Mozambique Malaysia
Canada Nigeria Pakistan
Guatemala South Africa Russia
Peru Sudan Ukraine
USA Tanzania
Uganda

Figure 13: Location of target countries
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3.4.2 Issues of concern

First it is relevant to identify and discuss specific problems with EIAs in the target
countries.Table 15 andTable 16 include quotes from research studibsw EIA in the
individual target countries that represent recurring issues. The issues are divided into
two types,legal and institutional issues and operational issues. Note that the issues
should be seen as general problems with EIA systems. For cepeirific analyses,
please follow the references.

It is not the purpose of this study to thoroughly discuss each of the issues of concern.
However, by discussing the cause of the issues, it becomes possible to discuss general
problems and thus to furthewestigate the sufficiency and reliability of EIAs in the

target countries.

The causes of the legal and institutional issudiide 15 include:
e Insufficient legislation
e Insufficient enforcement
e Insufficient capacity
e Insufficient transparency

The capcity is connected to the enforcement since insufficient capacity weakens the

potential to enforce legislation. Therefore, capacity constraints are considered to be part
of the enforcement problems and will not be discussed separately. The sufficiency of
EIA legislation and EIA enforcement in the target countries are discussed in this chapter
while transparency is subject to a complementary study and thus not included in this
report.

The causes of the issuesTinble 16 also include insufficient legislatg enforcement

and transparency, at least to some extent. However, from the perspective of this study,
the most important thing to discuss when it comes to EIA quality is in which ways that
poor EIA quality affects the reliability of the EIA. This is alsubject to a
complementary study and thus not included in this report.
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Table26: Quoted EIA issues of concern: Legal and institutional

Institutional and legal issues

The EPA did not have any influence on the implementation gfithject

Lack of human, political and financial capacity to support the EIA system, including enforcemer
such as a monitoring system

Lack of awareness of EIA legislation, even among those officials who are important in the EIA pro

Missing reailation for how to treat public complaints

EIA reports are confidential, OneverO made available to the public, nor discussed in public
sessions or media

Lack of mandatory posiecision monitoring

No ministry exists with environment as the sadsponsibility. Environmental affairs are taken care
Oindirectly and inefficientlyO

Lack of local, adequately competent, practitioners

Consultants lack experience. No systems to accredit consultants

A lack of trust of NGOs from central governmentad| as the private sector

Lack of feedback to the project proponents from government or donors on the draft EIS

Non-accountability of EIA professionals

Lack of coordination and poorly defined decisimaking process

Finding personnel with sufficientnowledge of the environmental issues as well as free of conflig
interest has been difficult

A key problem of enforcement is corruption, due to a lack of accountable and transparent institutid

Weak coordination between EIA practitioners, develgpéirmncial institutions and government;
financial institution may give loans before government officials have issued a clearance

Entanglement of government responsibilities

EIA is too centralized, limiting local awareness and patrticipation of lo¢hbaties, NGOs etc

EIA process regarded as being too bureaucratic anddimguming

A legal basis for enforcement of EIA legislation was missing

Specific guidelines exist, but are not used in practice

An investment permit may be issued even thougbraening has not been done

An investment permit may be issued without EIA, even though EIA legislation demands it

Absence of processes to enforce the delivery of EIS documents

EIA guidelines are not legally binding

Capacity constraints, both centrabiyd locally, due to difficulties in finding experienced practition
willing to work on (lower) public sector salaries

Centrally placed personnel also worked on enforcement processes locally

Public opinion is deemed to be overridden by political willl interest

Enforcement of EIA in the public sector has been low, as government agencies Odo not
environmental authorities and have consequently refused to carry out EIA

No procedures for enforcement, follayp or monitoring

By law, biofuel prgects are requested to present an EIA, however, this is not done in practic
sufficient for the project developer to present permits from the province in which the project is locd

Little public involvement in the legislative making process

Ovellapping or contradicting legislation creates loopholes for biofuel projects
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Table27: Quoted EIA issues of concern: Operational

Operational issues

In the scoping process, when analyzing alternatives, onlyaption alternatives put forward

EIA studies are often carried out after the project has started

Limited or no public participation or stakeholder consultation

EIA failed to include effects on the public

Terms of references were, if not excluded altogether, oftenigesreeven directly copied from the El
guidelines

Impact analysis was mostly made on impacts during construction, not from when the projd
operational

The use of OscientificO or technical methods was mostly missing

Impact prediction and signifitan was not welperformed

Management plans were weak on including indicators to monitor impacts

Environmental audit not performed

Low quality of EIA reports

Impacts identified are more often qualitative than quantitative

Not enough time to performlahe steps in the EIA process

Screening and scoping processes are notdedihed

ElAs for sites with very different environmental characteristics are often very similar, as cons
Ocopy and pasteO data.

Lack of baseline data for air, water aswll conditions. Consultants often used secondary data due t(
constraints.

Lack of quantitative methods to predict impacts

Due to the projeetevel scope of an EIA, important issues are not considered. Neither are cumulg
indirect impacts

Low amount of produced ElAs

Sources: (Nadeem & Hameed 2006; Morgera et al. 2009; Lopez & Laan 2008;
Gallardo & Bond 2010; Gebremeskel &eSfaye 2008; Sandham &
Pretorius 2008; Ecaat 2004; Debeke & Akilu 2008; Devlin 2007; Memon
2003; Glasson 2000; Paliwal 2006; Ogunba 2004; Mwebasa et al. 2009;
Nadeem & Hameed 2008; Ruffeis et al. 2010; Tamrat 2010; Spong &
Walmsley 2009; Damtie & Bayou 28pAli 2007; Mccarthy & Zen 2009;
Andersson et al. 2005; Mhango 2005)
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3.4.3 Sufficiency of EIA legislation

As discussed in chapter 3.4.2, insufficient EIA legislation seems to be causing problems
with EIAs in the target countries. Therefore, it is relevto further investigate the
installed EIA legislation.

Some companies see EIAs as tools to demonstrate their commitment to environmental
issues(Equilibrium Research 2009put to many companies it seems like ElAs are
things that Othey have to doO in order to get an approval for their project. Therefore, to
make sure that all biofuel projeatsustcarry out an EIA prior to projednitiation,
sufficient legislation is necessary.

Table 17provides an overview of existing EIA legislation and requirements for biofuel
projects in the target countries. OExisting EIA legislationO refers to legislation requiring
an EIA to be conductedf projects that intend to alter the existing landscape. OEIA
required for biofuel projectsO refers to legislation requiring an EIA to be conducted for
biofuel projects. In cases where it is not obvious whether or not EIAs are required for
biofuel projects or if inconsistent legislation exists, the terminGlea® has been used.

In cases where insufficient information have been found, the syr®dia3 been used.

The number of ElAs found for the EIA comprehensiveness analysis in chapters 3.1 and
3.2is als given.

Table28: Overview of EIA legislation and related biofuel requirements for the target countries

Country Exis?ing _EIA EI_A require_d for | ElAs founq
legislation biofuel projects | for analysis
Argentina Yes Yes 0
Bolivia Yes H 0
Brazil Yes Yes 3
America | Canada b b 0
Guatemala Yes b 0
Peru Yes H 0
USA Yes Yes 3
Ethiopia Yes Yes 0
Malawi Yes Yes 0
Mozambique Yes Unclear 0
. Nigeria Yes No 0
Alrica South Africa b 2 0
Sudan Yes 2 0
Tanzania Yes Yes 2
Uganda Yes 2 0
India Yes No 0
Indonesia Yes H 0
Asia and Malaysia Yes Unclear 2
Europe Pakistan Yes Yes 0
Russia b b 0
Ukraine Yes H 0

1) Not enough information has been found
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The overview shows that EIAs generally are required for pojéett intend to alter the
existing landscape. However, biofuel projects do not automatically alter the landscape
(e.g., biofuel projects on previously cultivated land or on converted grasslands), so
additional EIA requirements are necessary for all bigiwejects to be included in the
national EIA system. These requirements could only be found in seven of the 18 target
countries. This means that:

1. EIA legislation exists in most target countries
2. Biofuel projects are not covered by EIA legislation per se

The first finding is positive. Since EIA legislation already exists in the assessed target
countries, EIA systems should be in place and OEIAO should be a familiar concept for
decisionmakers.

The second finding is negative. Since biofuel projects areotaityt covered by EIA
legislation, it is unlikely that EIAs are carried out for all biofuel projects.

When combining the two findings, it becomes clear that even though EIA legislation
exists, it is insufficient from a biofuels perspective. However esthe concept of OEIAD
seems to be familiar to the decisiorakers it might make an improvement of EIA
legislation easier to realize.

Sufficient EIA legislation is, however, not the sole key to EIA success. Even though the
legislation itself might be immeable, it is of little use unless it is sufficiently enforced.

3.4.4 Sufficiency of EIA enforcement

As discussed in chapter 3.4.2, insufficient enforcement of EIA legislation seems to be
causing problems with EIAs in the target countries. Enforcemeriegilation is
therefore another key to EIA success. In order for all biofuel projects to carry out an
EIA according to the requirements in the legislation, it is important that EIA legislation
is sufficiently enforced. If we assume that enforcement of Edislation can be
reflected by the enforcement of other types of legislation, we can discuss the
enforcementcapacity of the target countries by looking at general enforcement
problems.

In Table 18on the following page, the enforcement capacity efttrget countries is
presented. This table provides an overview of the countriesO capacity to enforce
legislation in general and thus, according the above assumption, the capacity to enforce
EIA legislation. The table can be interpreted as follows:

Red: Low capacity to enforce legislation
Yellow: Intermediate capacity to enforce legislation
Green: High capacity to enforce legislation
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Table 29: Enforcement capacity for target countries

Corruption | Integrity | Democrag/ | Enforcement
index index index capacity
Argentina 2.9 7.0 6.8 5.6
Bolivia 2.8 D 5.9 —
Brazil 3.7 7.6 7.1 6.1
America | Canada 8.9 8.0 9.1 8.7
Guatemala 3.2 6.4 6.1
Peru 3.5 6.9 6.4 5.6
USA 7.1 8.5 8.2 7.9
Ethiopia 2.7 5.6 3.7
Malawi 3.4 7.3 5.8
Mozambique 2.7 5.9 4.9
Africa Nigeria 2.4 6.4 3.5
South Africa 4.5 7.9 7.8
Sudan 1.6 5.9 2.4
Tanzania 2.7 6.0 5.6
Uganda 2.5 6.9 5.1
India 3.3 7.0 7.3
Indonesia 2.8 7.4 6.5
Asia and | Malaysia 4.4 1 6.2
Europe | Pakistan 2.3 7.2 4.6
Russia 2.1 6.9 4.3
Ukraine 2.4 5.8 6.3

1) Gll score missing.
2) Classification is mathematically certain even though GlI score is missing.

The results illustrate that the target countries in general seeswea#ther low capacity

to enforce EIA legislation. This tells us that even though EIA legislation could be
improved to such an extent that it could be considered sufficient, it might not be
sufficiently enforced.
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"Eventually we'll realize that if we destroy the
ecosystem, we destroy ourselves."

N Jonas Salk
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A
Discussion




4.1 Reflections on tansparency and decisioAmaking
ThelAIA basic principleglAlA 1999) state that EIAs should lmnsparent:

TheEIA process should have clear, easily understood requiren
for EIA content;ensure public access to informatjadentify the
factors that are to be taken into account in decision making;
acknowlede limitations and difficulties.

Since EIA requirements for certain types of projects are included in policies and
legislationin many countriesa large number of EIAs ali&ely to have beenconducted

over the years Combined with theEIA principle of transparency(above) it is
reasonabldéo assume that EIAs should bathereasy tofind. However, during the
process otollecting EIAs for this study, it soon became clear that thisnagson was
incorrect and EIAs were in fact difficult to find. Threeainfindings made this clear

1. It wasin factvery difficult to find EIAs.

2. Very few systematic analyses of Elf® bioenergy projectgontaining
more than three or four EIAs wefeund inthe scientific literature.

3. Several of the responses a@ar inquiresemphasized that EIAs are eift

considered classified.
So why ae EIAs so difficult to find and why are thefjtenconsidered classified?

In responsedo our EIA inquires ore researcher (PhD¥ho hasmade a comprehensive
report on smallholder biofuel projects in Africa wrote:

Q know that ESIA should be available to the public. However
practice, bothhe government as well as private investors are
so keen on sharing these studies. The main reason is the fqg
'‘bad publicity’, as many biofuel projects are followed qu
skeptically by (inter)national NGOs and the me@ia.

This statement is similar to one by Dev{Devlin 2007) regarding EIA processes in
Mozambique:

OA researcher working diofuels in Mozambique explained that
is uncommon for government officials, private investors
companies to share EIA documents, even though they are req
to do so according to regulationO.

From a privaténvestorOpoint of view, it is not particularly surprisirthata document

that showghe companyQOs operational plans as well as negative consequencétsdue to
operationss not presented to theublic. But should not governments want to show the
public the documents on which they base their decisions? Well, only if their decisions
are in line with theconclusions andecommendidons in the EIA. Otherwise the
governmentxan be blamed for impactsom the project, since iis obviousthat they

knew about the risksvhen giving the appoval. If no one gets to see the Elfgis
opportunity to holdlecisionmakersaccountable is lost.
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Why would governments want to approve a jgcb that would entail adverse

environmental impactsForeign investorscan bring in money to the country. In
developing countriessociceconomic oncerns are often greater thanvironmental

concerngJegatesen 2010Therefore environmental impacts can be neglécte favor

of economic and social benefits.

However, this is not always the case. Governmerdy approve projects without
having sufficientmformation abouthe potential impactsThis could behe case in three
differentcases

1) No EIA is conducted prior tproject implementation
2) An EIA is conducted, butot sufficienly comprehensively
3) An EIA is conducted properly bus modified by the propaent

The first caseis naturally common in countries that do not have any EIA requirements,
as inNigeria where government agencies Odo not respectO environmental authorities
and have consequently refused to carry outsHi@gunba 2004)but also in some
countries that ddSEKAB initiated a small seed cane plantation before commencing the
EIA (ORGUT Consulting 2008pr their propose project in Bagamoyo, Tanzanidye

to an oral agreement from a government offifiRdberntz 2010)Whetherthis incident

can be regarded as a wrongdonygSEKAB is subjectto further discussion, but outside

the scope of this report. Other examples of this scenario can be ifourdenting
where biofuel pojects by law are requested to present an EIA to the Secretary of
Energy. However, this is not don@steadproject developers present permits from the
province in which the project is locat@dorgera, Kati Kulovesi et al. 2009)

If an EIA is required by law but not in practice, the legislabenomegather useless.
Thisfirst caselllustratesthe importance of enforcement.

The secondcase may occur i the @mprehensivenessr quality of the EIA is
insufficient. A study of 32 EIAs in Malawi shows that the terms of refergfiaR)
were, if not excluded altogether, often generic or even directly copied from the EIA
guidelines(Mhango 2005h) The comprehensiveness of the EIA depends to a large
extent on the ToR, so it is important thatsiare sufficientlycomprehensiveAnother
issuethat can affect theomprehensivenes®r quality,of an EIA istime constraints.
Theestimated timéo complete an ElAn Sudanwhere datarenot readily availablas

up to five years, while in other cases one year would be enough. The time allocated in
practce is much sbrter, 3060 days(Ali 2007). A review of severaEIAs in Pakistan
showed thatack of baseline data for air, wateand soil conditionsvas a common
problem. Consultants often used secondary data due to time congiNsideEem &
Hameed 2006bA third example of what can affect the comprehensgsrand quality

of an EIA is the competence of the consultgkli 2007). Naturally, regardless of how
well formulatedthe ToR are and how muchtime the consultant haat his or her
disposal, if the consultarg notsufficienly competet the product will lack in quality.

If an EIA is not sufficiently comprehensive or lacks quality, the decisiakers cannot
make a weHlgrounded decision. Thiseconataselllustrates the importance stifficient
requirementsallocatedtime, and competence of the consultant.

The third caseis related tdEIA ownership Who ownsthe EIA produd, the consultant
conducting the EIA or the project developer ipgythe bill?1f the EIA consultant owns
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the EIA, only he or shehould beallowedto modify it. If the project developeamot only
buysthe EIA but also the ownership of the EIA, the project developatd also be
allowed to change it. Howevesjnce the congdtant by signing theeport also takes
accountability of theontent any changes made bye project developer also netedoe
approved by the consultarih order to keep the consult@tsignature on theeport,
regardless of who is considertte owne. If the project developer owns the report and
wants to make changes that the consultant cannot verify, the considignsfisehas

to be renovedfrom the reportsince the consultann this caseno longer camaccount
for the information.However, theconsultantmay rot be able to monitor the status of
the assessmeniVhen the project is finished and the report is submitted, the consultant
starts a new project andaynot have the time or the meansfalow up onwhat
happens to the report.

More concetdy, the questionof EIA ownership arisesf ia project proponent hires a
consultant to perform an EJAnd it is up to the proponent sabmit it to the decision
making agencyin this case, he proponerstmay havean opportunity to modify the EIA
in their favor before submitting it to the decisionakers This would imply thatthe
decisionmakersget the wrong picture andcould consequentlymake decisions on a
faulty basis
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4.3 Suggestions for further studies

What can be learned from certification systems?

Certification systems typically includeequirements on how consultants should be
accredited and how compliance with the certification criteria should be verified and
enforcal. These requirements have to be complied with in dodterertification b take
place Thanks to this structure several of the EIA issues of concéraliles 26 and27

can be avoided. By comparing EIA systems to certification systemayibenpossible

to find ways of improving EIA.

How to include RED-considerations in EIAs?

This studysuggest that REDconsiderations need to be included in the scoping process
in orderfor EIAs to be sufficiently comprehensive to function as $dok verifying
sustainable biofuels from a Epkrspective. There are obvious difficulties in makin
this a general approach. Therefore, there is a need fortwafkience the general EIA
process to include sufficieRED considerations.

EIA — Possibility or burden?

Much of the literature on problems with EdAeems to indicate that companies see
ElAs as something that Othey have to doO insefesxhn importanpart ofthedecision
makingprocesdor a large investment. For exampidnen examining alternatives an
EIA, very often only a n@ption alternative iput forward and briefly compared toet

full impact analysis for the proposed project locatidhis could be because theoject
proponenhas already decided on a locatamd doesnOt want to change this localion
such a casahe Oexamination of alternativesO step in the EIA processiésather
uselessinstead, the EIA could be conducted earlier in the decisiaking process and
include preliminary ElAs (less comprehensive) for several potential project locations.
The outcome could be that the company finds more suitable locatiotie fproject and
can avoid potentially adverse impadBy looking at ElAs from this perspective, the
companycouldview it as a opportunityinstead of a burden.
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"Considering the whole span of earthly time
Only within the moment of time represented
by the present century has one speBiesan

b acquired significant power to alter the
nature of his world."

N Rachel Carson
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5
Conclusions




The aim of this study was to analyze the comprehensivenessladulity of EIAs for
biofuel projects, in order to determiniee usefulness of EIAs as tools for collecting
information for studies intended to ass#ss sustainability of biofuels, from an RED
perspective.

EIA coverage

In order to evaluate how sustability in biofuel projects is dealt with the coverage of

30 features, defined as relevant for the RED, was determined in 19 EIA reports (EIRS)
for bioenergy projects. As seen irable 2Q large variations in coverage between
individual EIRs were found fo18 of the features. However, 12 features were
sufficiently similarly considered for the coverage to be determined with an adequate
accuracy. These features are presentdaioie 19.

Notable differences between EIRs for different types of projects foarel. EIRs for
projects includingooth plantation establishment and the construction of a biofuel plant
had better coverage than EIRs for projects includitigerthe plantations or the biofuel

plant. As might be expected, EIAs for Oplantation projesaérally leave out features
related to biofuel processing, and ElAs for Obiofuel plantO projects generally leave out
features related to feedstock production.

Table30: Coverage of RED features in EIAs

High coverage Low coverage
Impacts on societal developméﬁt Impacts on food productiolﬁ
General impacts on biodiversity (species 1
diversity) Impacts on food secunfy
Air quality 1 Introduction of invasive species

GHG emissions from extraction or cultivatiof

Water quality? raw materiald’

Soll qualityl) GHG emissions from transport and distributton

Erosion®” Conversion of grass, scrub and woodlands

1) Coincides with findings by Gallardo and Bond (2010)

Supporting much of our findinggGallardo & Bond 2010)assessed 32 EIRs for
sugarcane projects in Brazil and concluded that Owater and soil poIIutlonO and Oair
emissionsO were universally calesed in ElAs, and Osoil erosionO and O]ObSO were
extensively covered, but Oenergy balance and GHGO and Ofood securityO were less
considered.
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Table31: EIA coverage of the 30 RED features

EIA coverage

Biofuel Plantations
RED topics Features Plantation plant and biofuel|
plant
Impacts on food production Low Low b
. 1)
Social Impacts on food security Low Low _
sustainability | |mpacts on societal development High b Intfém?gdk']ate
Impacts on property rights D Low b
Clearing of natural forests High Low High
Impact_s on areas designated for naty 1 Low 1
protection purposes
Impacts on rare threatened and 1) High 1)
Biodiversity endangered species 9
Conversion of grasslands D b b
Introduction of invasive sies Low Low b
Impacts on biodiversity (general) High b High
Drainage of peatlands D Low b
GHG emissions from extraction or 1
o . Low Low
cultivation of raw materials
GHG emissions from processing Low b b
GHG —
emissions GHG emissions from trapsrt and Low Low Low
distribution
GHG emission savings from carbon 1 1
Low ) )
capture and replacement
GHG emission savings from excess .
g : Low Low High
electricity from cegeneration
Conversion of wetlands D Low b
Conversion of forested @as 2 Low High
Carbon stock Conversion of grassscrub and Low Low 1
woodlands
Restoration of degraded land Low Low b
Restoration of contaminated land Low Low Low
Air quality 2 High High
Air, water Water quality ngr;_ High High
and soil T Intermediate 1) .
Water avaibility to-high High
Soil quality High b High
Ecosystem | Impacts on watersheds Y Low b
services Erosion High b High
Land-use change 12) 12) 12)
Land-use - 2 2 12
Indirect landuse change Low? Low? 2)

1) Too large variation ama@nEIAs to determine coverage
2) Not possible to discuss in the same way as other features
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EIRs as sources for an RED-sustainability assessment

Overall, this study concludes that EIRs do not offer a complete coverage of the features
related to the RED sustaiméity criteria. Therefore, complementary sources of
information are needed for an RED sustainability assessment. However, EIRs are likely
to provide useful information about some of the criteria, depending on the type of
project assessed.

ElAs for Oplartion and biofuel plantO projects seem to consider impacts from both
feedstock production and biofuel processing, while ElAs for Oplantation projectsO
naturally fail to consider features related to feedstodbiofuel processing, and EIAs

for Obiofuel platO projects often fail to consider features related to the feedstock
production. Therefore, EIRs for Oplantation and biofuel plantO projects are considered to
have the best potential to provide useful information.

Table 21 shows the probability that EIR$or the three project types) are sufficiently
comprehensive to provide information of acceptable quality for a RED sustainability
assessment. As can be seen, in several instances there was too large variation in
coverage among the 19 EIRs to determirabability.

Table 32: Probability that EIRs are sufficiently comprehensive to provide information for an
assessment where the level of compliance with each of the RED sustainability criteria should be
determined, for the three project types

Estimated probability
RED sustainability criteria Sl s Biofuel plant Plantations and
biofuel plant
Clearing of natural forests . :
(Article 17:3a) High Low High
Impacts on areas designated for
nature protection purposes H Low b
(Article 17:3bi)
Impacts on rare, threatened and
endangered species H High b
(Article 17:3bii)
Conversion of grasslands 1 1) 1)
(Article 17:3c)
Drainage of peatland 1) 1)
(Article 17:5) Low
Conversion of wetlands 1 1)
(Article 17:4a) Low
Conversion of forested areas 1 .
(Article 17:4bc) Low High

1) Too large variation between EIAs to determine probability

For OplantationO projects, EIRs are likely to be sufficiently comprehensive to provide
information aboutlearing of natural forests.

For Obiofuel @intO projects, EIRs are likely to be sufficiently comprehensive to provide
information abouimpacts on rare, threatened and endangered species. On the other
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hand, they are unlikely to provide sufficient information almbedring of natural
forests impads on areas designated for nature protection purpasasversion of
wetlands conversion of forested areasddrainage of peatlands

For Oplantation and biofuel plantO projects, EIRs are likely to be sufficiently
comprehensive to provide informationcaibclearing of natural forestandconversion
of forested areas

Availability of EIRs

As seen imable 22 several target countries seem to have insufficient EIA
requirements. In addition, several target countries seem to have difficulties in enforcing
legislation and regulation. This means that even if EIA legislation was sufficiently
improved, it should not be taken for granted that EIAs are being conducted for the
majority of biofuel projects. Therefore, RED sustainability assessments should not
expectEIRs to be available to support information for all projects.

Table 33: Requirements by law that EIAs need to be conducted for biofuel projects and estimated
enforcementcapacity for each target country

: EIA required for | Enforcement
Region Country A require .
biofuel projects capacity
Argentina Yes Intermediate
Bolivia b Low
Brazil Yes Intermediate
America Canada b High
Guatemala b Low
Peru b Intermediate
USA Yes High
Ethiopia Yes Low
Malawi Yes Intermediate
Mozambhque Unclear 0
. Nigeria No Low
Africa < , D ,
South Africa Intermediate
Sudan b Low
Tanzania Yes Low
Uganda H Low
India No Intermediate
Indonesia b Intermediate
Asia and Malaysia Unclear Intermediate
Europe Pakistan Yes Low
Russia b Low
Ukraine b Low

1) Not enough information has been found to determine whether or not EIAs are required for biofuel
projects by law

Since quantitatively described impacts in EIRs seem scarce, a thesis is that the general

EIA quality might not be sufficient for EMRto be regarded as suitable sources of
information. Several findings in existing literature (3@ble 15 and 163upport this. In
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addition, quantifications of some impacts are necessary for calculating greenhouse gas
savings. Therefore EIRs in generag¢isenot to suffice as the sole source of information
for that purpose.

It is important to clarify that this does not rule out EIRs as information sources. It rather
means that it needs to be carefully investigated whether or not an EIR should be used as
an information source for each individual RED sustainability assessment.

Signs of increasing interest for including European notions on sustainability

Among the assessed, one OplantationO EIR and one Obiofuel plantO EIR was completed
after 2008. Neither ahese included any considerations on the EU biofuel policy
development. Two of the Oplantation and biofuel plantO EIRs were completed after

2008. One of these, the Addax Bioenergy project in Bombali district, Sierra Leone
(Coastal & Environmental Services 200@\cludes rather amaius considerations on

the RED.

In the ESHIA report for the Addax Bioenergy project, the RED sustdityadriteria

are cited in the introduction and referred to throughout the report. Besides that the
impacts are discussed in relation to the RED criteria, several of the impacts related to
carbon stock and GHG emissions are quantified according to tlsesaileut in Annex

V of the RED. This approach makes it possible to use the EIR as an information source
for an assessment of the projectOs level of compliance with the RED criteria, including
greenhouse gas savings, provided that the EIR can be regarsigificently reliable.
According to the CEO of Addax Bioenergy, this was a natural approach when planning
the project in order to understand whether or not it would become profi&idstrsm
2011)

Concluding remarks

Considering the RERriteria in the scoping process of an EIA would make the EIA a
better source of information, since it would then cover all the features thatmbed
assessed in an RED sustainability assessment. During this study, we noted that the
approach of considering the RED criteria already in the planning stage of a project has
been adopted in one EIA, the Addax Bioenergy project mentioned above. It bannot
concluded at this point whether this EIA is an exception or a sign of emerging interest in
considering RED requirements in EIAEven so, if the Addax approach proves
successfuimore companies targeting the BRED market might follow This would
entailan ingeased coverage of RED features in EIAs and thus improve the usefulness
of EIAs as information sources for RED sustainability assessments.
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"We do not inherit the earth from our
ancestorsye borrow i from our childrer.

N Chief Seattle
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"We are not good at recognizing distant
threats even if their probability is 100%.
Society ignoring peak oil is like the people of
Pompeii ignoring the rumblings below

Vesuvius."

N James Schlesinger, former US Energy Secretary
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ANNEX A - REFERENCE EIA

RED topic

Issues

Notes

1. Social sustainability

1.1 Impacts on food production

1.2 Impacts on food security

1.3 Impacts on societal developmer

1.4 Impacts on property rights

17(7): The Commission shall, every two years, report to the European Parliament and the C
the impact orsocial sustainabilityin the Community and in thirdountries of increased demand
biofuel, on the impact of Community biofuel policy on thailability of foodstuffs at affordable
prices, in particular for people living in developing countries, ander development issues
Reports shall address thespect of landuse rights.

(78) It is appropriate to monitor the impact of biomass cultivation, such as throughskartiange
including displacement, the introduction of invasive alien species and other effects on biodiv
andeffects on food prodiction and local prosperity.

23(1): The commission shall monitor the origin of biofuels and bioliquids consumed in the
Community and the impact of their production, including impact as a result of displacement,
use in the Community and the maitirthcountries of supply. [...] The Commission shall also
monitor thecommodity price changesassociated with the use of biomass for energy and any
associated positive and negative effect$omu security.][...]




RED topic

Issues

Notes

2. Biodiversity

17(3): 3. Biofuels and bioliquids taken into account for the purposes referred to in points (a), (b) and (
paragraph 1 shall not be made frorw raaterial obtained from land with high biodiversity value, namely
that had one of the following statuses in or after January 2008, whether or not the land continues to h
status:

2.1 Clearing of natural forests

(a) primary forest and other wooded land namely forest and other wooded land of native species, whq
there is no clearly visible indication of human activity and the ecological processes are not significant
disturbed;

2.2 Impacts on areas designated for
nature protection purposes

(b) Areas designated:

(i) by law or by the relevant competent authofdy nature protection purposes or

2.3 Impacts on rare, threatened or
endangered species

(ii) for the protection of rare, threatened or endangered ecosystems or speciesognised by internationd
agreements or included in lists drawm by intergovernmental organisations or the International Union fd
Conservation of Nature, subject to their recognition in accordance with the second subparagraph of A
18(4);

2.4 Convesion of grasslands

(c) highly biodiverse grasslancthat is:

() natural, namely grassland that would remain grassland in the absence of human intervention and
maintains the natural species composition and ecological characteristics and processes; or

(i) non-natural, namely grassland that would cease to be grassland in the absence of human intervery
which is speciesich and not degraded, unless evidence is provided that the harvesting of the raw mat
necessary to preserve its gramsll status.

2.5 Introduction of invasive alien
species

(78): It is appropriate to monitor the impact of biomass cultivation, such as throughskamtianges,

2.6 Impacts on biodiversity (general)

including displacement, thatroduction of invasive alien speciesindother effeds on biodiversity




RED topic

Issues

Notes

3. GHG emissions

3.1 Drainage of peatland

(72): 1t is appropriate for the Commission to develop methodologies with a view to assessing t
impact of the drainage of pedlands on greenhouse gas emissions.

17(5): Biofuels and bioliquids taken into account for the purposes referred to in points (a), (b) g
of paragraph Shall not be made from raw material obtained from land that was peatlanih
January 2008, unlessidence is provided that the cultivation and harvesting of that raw material
notinvolve drainage of previously undrained soil.

V.C.1: Greenhouse gas emissions from the production and use of
lated as:

E=eec +el +ep +etd +ddescabeccsbeccrbeee,

3.2 GHG emissions from extraction or
cultivation of raw materials

where eec ®missions from the extraction or cultivation of raw materials

3.3 GHG emissions from processing

where ep =emissions from processing

3.4 GHG emissions from transportand
distribution

where etd =emissions from transport and distribution

3.5 GHG emission saving from carbon
capture and replacement

where ecr = emission saving from carbon capture and replacement

3.6 GHG emissions savings from exceg

where ee = emission saving from excess electricity from cogeneration

electricity from cogeneration
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RED topic

Issues

Notes

4. Carbon
stock

4.1 Conversion of
wetlands

17(4): Biofuels and bioliquids taken into account for the purposes referred to in points (a), ()anzhfagraph $hall not be made
from raw material obtained from land with high carbon stock, namely land that had one of the following statuses in January 200
no longer has that status:

(a) wetlands,namely land that is covered with or saturatgdvater permanently or for a significant part of the year;

4.2 Conversion of
forested areas

(b) continuously forested areaspamely land spanning more than one hectare with trees higher than five metres and a canopy ¢
more than 30 %, or trees able to reach those thresholds;in situ

(c) land spanning more than one hectare with trees higher than five metres and a canopy cover of between 10 % anee30atie do
reach those thresholds in situ, [...]

4.3 Conversion of
grass, scrub- and
woodlands

(71): The Commission should therefore produce guidance drawing on that work to serve as the basis for the calculatiostotkarh)
changes for the purposes of this Directive, including such changes to forested areas with a canopy cover aDltetaeén,
savannahsscrublandsandprairies.

4.4 Restoration of
degraded land

V.C.7: Annualised emissions from carbon stock changes caused bydarathange shall be calculated by dividing total emissions eq
over 20 years. For the calculatiofitbose emissions the following rule shall be applied:

el =(CSRECSA)! 3,664 1/20 1/PEeB

where "eb" = bonus of 29 gCO2eq/MJ biofuel or bioliquid if biomass is obtained from restored degraded land under thres ¢batlitiq
land falls into one of theoflowing categories:

4.5 Restoration of
contaminated land

(i) severelydegradedland, including such land that was formerly in agricultural use;
(i) heavily contaminatedland.

18(4): The Community shall endeavour to conclude bilateral or multilateral agreements with third countriemg@rtaiisions on
sustainability criteria that correspond to those of this Directive. [...] When those agreements are concluded, due@moshialé
given to measures taken for the conservation of areas that provide, in critical situations dsgsteecservices (such as watershed
protection and erosion control), for soil, water and air protection, indirectusadhanges, threstoration of degraded land,the
avoidance of excessive water consumption in areas where water is scarce and teshefiesed to in the second subparagraph of A
17(7).




RED topic Issues Notes
18(3): The information referred to in the first subparagraph shall include in partiofdamation of
5.1 Air quality compliance with the sustainability criteria set out in Article 17(2) to (5), appropriate and r

5.2 Water quality

5. Air, water and soil

5.3 Water availability

5.4 Soil quality

information onmeasures taken for soil, water and air protectionthe restoration of degraded land,
avoidance of excessive water consyation in areas where water is scarce and appropriate and re
information concerning measures taken in order to take into account the issues referred to in t
subparagraph of Article 17(

18(9): By 31 December 2012, the Commission shall ntejoothe European Parliament and to the Co
on:

(b) whether it is feasible and appropriate to introduce mandatory requirements in relaignstal or
water protection, taking into account the latest scientific evidence and the CommunityOsitiotes]
obligations.

6.1 Impacts on watersheds

6. Ecosystem services

6.2 Erosion

18(4): The Community shall endeavour to conclude bilateral or multilateral agreements with third ¢
containng provisions on sustainability criteria that correspond to those of this Directive. Wh
Community has concluded agreements containing provisions relating to matters covered by the g
ity criteria set out in Article 17(2) to (5), the Comsian may decide that those agreements demon
that biofuels and bioliquids produced from raw materials cultivated in those countries comply
sustainability criteria in question. When those agreements are concluded, due consideration siealltd
measures taken for theonservation of areas that provide, in critical situations, basic ecosysts
services(such aswatershed protectionand erosion control), for soil, water and air protection, indir
land-use changes, the restoration of degdaldad, the avoidance of excessive water consumption in
where water is scarce and to the issues referred to in the second subparagraph of Article 17(7).

7.1 Land-use change

(78): It is appropriate to monitor the impauft biomass cultivation, such as throulzimd-use change;
including displacement, the introduction of invasive alien species and other effects on biodiversity

7. Land-use

7.2 Indirect land-use change

19(6): The Commission shall, by 31 December 2010, submit a repitwe European Parliament and to
Council reviewing thempact of indirect land-use change on greenhouse gas emissicand addressi
ways to minimise that impact [...].
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ANNEX B DPROJECT FACTSHEETS

B1 - Addax Bioenergy project in Bombali district, Sierra
Leone

Type of project: Sugarcane plantations and ethanol plant
Type of report: Environmental, Social and Health Impact Assessment (ESHIA)
EIA completed: October 2009

Project description

The project will be developed in an area covering abofg00bhectares, made up of a
total planted area of 12,500 ha, consisting of an annual harvested area at full
development of 10,500 ha and 2,000 ha lying fallow every year for a rest period, and an
area of 1,000 ha for factory, residential areas and roadrggation infrastructure. In
addition, an estimated 2,000 ha will be required for ecological corridors and buffer
areas.

Over 90% of the sugarcane requirements will be sourced from the company plantation,
the balance and most of the cassava will be hased from local and regional
outgrowers.

Specifications:

¥ Plantation: 12,500 hectares sugar cane

¥ Processing capacity: 900,000 tons of cane per annum
¥ Ethanol output: 90,000 m3 per annum

¥ Excess power: 15MW

¥ Workforce: About 4000 direct jobs

Timing:

¥ Constuction start 2010

¥ First harvest 2012

¥ Full capacity 2015

Project proponent
The project is to be developed Byldax Bioenergy, a division of the Swiss based
energy corporation Addax and Oryx group.

Project Location

The project development area is locategrapimately 15 km west of the town of
Makeni in the MakariGbanti Chiefdom of the Bombali District, Northern Province of
Sierra Leone. The surveyed area is a large, gently undulating plain limited to the north
by the LunsaiMakeni highway and to the soubly the Seli/Rokel River.
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B2 - BioEthanol Production from Sugar Cane Production on
the former Razaba Ranch, Bagamoyo District

Type of project: Sugarcane plantation and ethanol processing plant
Type of report: Environmental and Social Impact Assessn{&sIA)
Completed: May 2008 (first version)

Project description

The project will be monoculture using Natal varieties which already exist in Tanzania
e.g N19 and N25 but they will also plant some N30, N27, N32 and N41 for test. These
are varieties develogeat South Africa Sugar Cane Research Institute (SASRI) in South
Africa. An estimated area of about 17,000 ha will be planted with sugar cane.

About 3000 ha of plantation will be developed in 2008 and the remaining up to 17,000
ha will be developed in 2@0ready for ethanol production in year 2010. Outgrower
capacity will be developed in parallel and is expected to add another 5,000 ha in 10
yearsO time. In full production, this implies the processing of over 2 million tons of
harvested cane during the leigoroduction months.

Project proponent

SEKAB BT BioEnergy Tanzania Ltd, the proponent commissioning this ESIA, is a
company formed following the signing of a Memorandum of Understanding between
the Government of Tanzania and Swedish Ethanol ChemistnSHKAB BT),
BioAlcohol Fuel Foundation (BAFF), andCommunity Finance Company (CFC) to
kick-start the development of a long term and sustainable BioEnergy platform in
Tanzania.

Community Finance Company (CFC) is a company fully owned by Tanzanians, focused
on establishing a model for rural development in Tanzania by encouraging community
based farming.

Swedish Ethanol Chemistry AB (SEKAB) is a large producer and distributor of ethanol,
representing 15% of the European and 75% of the Scandinavian ethanolsmarket
providing low blends, E85, ETBE, and bus fuels. SEKAB BT is owned by three
Swedish public utility energy companies, namely SkellefteE Kraft, Ornsksldsvik Energi,
and Ume Energi and the largest oil distributing company in Sweden OK, a cooperative
ownedby 1,6 million notorists, and private entities.

Project Location

The processing plant for bethanol will be located approximately 6j19'30"S
38j46'11"E, at the former Razaba Ranch near Bagamoyo, approx. 80 km northwest of
Dar es Salaam. The site comprisgprox 20 000 ha, of which 18 000 or more will be
cultivated in irrigated sugar cane production.
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B3 - Tana Integrated Sugar Project inTana River and Lamu
districts, Coast province, Kenya

Type of project: Sugarcane plantations and ethanol plant
Type o report: Environmental Impact Assessment (EIA)
Completed: November 2007

Project description

The main features of the proposed project are as follows:
¥ Sugarcane Production

Total Cultivable Area: 20,000 Ha
Irrigation: Under suitable irrigation system
Water supply: From Tana river

¥ Factory

Sugar factory with an initial cane crushing capacity of
6,000 tcd expandable to 10,000 tcd.

Co-generation capacity up to 40 MW power for use in the
Project area and balance to the national grid.

Ethanolproductionplant
Livestock feed plant
¥ Other Project Components
Fodder production
Feed lot system for fattening beef cattle
BiogasProduction

¥ Social Amenities and Benefitfhe communities participating in the project will be
supplied with the following:

Water

Electricity
Roadsandbridges
Schools

Health facilities.
Tree seedlings

Project proponent

Intended joint venture in a PrivaRublic Partnership (PPP) betweklumias Sugar
Company Ltd (MSC) andTana and Athi Rivers Development Authority (TARDA)
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Project Location

The Tana Integrated Sugar Project (TISP) is located in Tana River district and partly in
Lamu district, Coast province about 100 km north of Malindi between longitudes 400
10" and 400 20' East and Latitudes 20 10" and 20 20' South (Fig. 3.1). The project is
accessible through Malindarsen B8 road and Garseamu C112 road. The land is
generally flat with gradient varying from 1/500 to 1/1700. The altitude varies from 6m
at Gomesa to 20m above sea level at Sailoni Headworks. The TISP is located at the

lower end of the Tana River.
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B4 - Ituiutaba Bioenergy Project, ltuiutaba, Brazil

Project type: Sugarcane plantations and ethanol processing plant
Type of report: Environmental and Social Management Report (ESMR)
Completed: February 2008

Project description

The Project involves:

¥ The construction and operation of a greenfield sugar and ethanol mill located in the
Municipality of Ituiutaba, State of Minas Gerais in Brazil, with a sugarcane crushing
capacity of 2.5 million tons per year (equivalent to a pradoctapacity of
approximately 33million gallons per year of ethanol, if produced only ethanol, or
156 thousand tons of sugar, if produced only sugar);

¥ The construction of a 5SBlegawatt (OMWO) cogeneration power plant that will
supply energy to the sugandh ethanol mill and sell the excess energy to the
Brazilian electricity grid; and

¥ The development of sugarcane plantations to a total of approximately 33 thousand
hectares

Project proponent

The Project will be developed, constructed, commissioned, ownsetated and
maintained Dby ltuiutaba Bioenergia Ltda. (“Ituiutaba”, “Project Company” or

“Borrower”) a special purpose subsidiary of Companhia Nacional de Agucar e Alcool
(OCNAAO).

Project Location

The Project will be located in the Municipality of Ittitia (approximately 93 thousand
inhabitants in 2007), in the State of Minas Gerais, in the Triangulo Mineiro (Minas
Triangle) Region, in the Cent&outh Region of Brazil. The Ituiutaba Project area is
included in the Parana’ba River basin, composetrettsecondary basins: (i) Araguari
River; (ii) S<o Domingos River; and (iii) Tijuco River.
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B5 - Sugarcane plantations and ethanol planbltumbiara,
Brazil

Project type: Sugarcane plantations and ethanol processing plant
Type of report: Environmentabnd Social Management Report (ESMR)
Completed: February 2008

Project description

The Project involves:

¥ The construction and operation of a greenfield sugar and ethanol mill located in the
Municipality of Itumbiara, State of Goifs in Brazil, with a swg@e crushing
capacity of 2.5 million tons per year (equivalent to a production capacity of
approximately 33 million gallons per year of ethanol, if produced only ethanol, or
156 thousand tons of sugar, if produced only sugar);

¥ The construction of a 5Blegawatt (OMWO) cogeneration power plant that will
supply energy to the sugar and ethanol mill and sell the excess energy to the
Brazilian electricity grid; and

¥ The development of sugarcane plantations to a total of approximately 33 thousand
hectares

Project proponent

The Project will be developed, constructed, commissioned, owned, operated and
maintained byCompanhia ltumbiara de Bioenergia e Alimentos Ltda(OltumbiaraO,
OProject CompanyO or OBorrowerQ) a special purpose subsidiary of Companhia
Nacional deAscecar e ¢lcool (OCNAAO).

Project Location

The Project will be located in the Municipality of Itumbiara (approximately 88 thousand
inhabitants in 2007), in Southern Goits, in the Ce8tarth Region of Brazil (see
Figure 1). The Itumbiara Project ansaincluded the Patos, Lajeado and Qudteao

river basins, which are tributaries of Rio Parana’ba (right margin)
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B6 - Sugarcane plantations and ethanol planBbCampina
Verde, Brazil

Project type: Sugarcane plantations and ethanol processing plant
Type of report: Environmental and Social Management Report (ESMR)
Completed: February 2008

Project description

The Project involves:

¥ The construction and operation of a greenfield sugar and ethanol mill located in the
Municipality of Campina Verde, Statd Minas Gerais in Brazil, with a sugarcane
crushing capacity of 2.5 million tons per year (equivalent to a production capacity of
approximately 33 million gallons per year of ethanol, if produced only ethanol, or
156 thousand tons of sugar, if producetysugar);

¥ The construction of a 5SBlegawatt (OMWO) cogeneration power plant that will
supply energy to the sugar and ethanol mill and sell the excess energy to the
Brazilian electricity grid; and

1) The development of sugarcane plantations to a totalpybapnately 33
thousand hectares

Project proponent

The Project will be developed, constructed, commissioned, owned, operated and
maintained by Campina Verde Bioenergia Ltda (OCampina VerdeO, OProject
CompanyO or OBorrowerQO) a special purpose subsidi@ynganhia Nacional de
Aececar e ¢lcool (OCNAAO).

Project Location

The Project will be located in the Municipality of Campina Verde (approximately 20
thousand inhabitants in 2007), in the State of Minas Gerais, in the Tri%.ngulo Mineiro
(Minas Triangle)Region, in the Cente8outh Region of Brazil (see Figure 1). The
Campina Verde Project is included in the Rio Verde (or Feio) river basin, part of the
Rio Grande river basin, whose main tributaries are: Ponte Alta, Uberaba, S<o Francisco,
da Moeda, Verdéor Feio) and Parafuso rivers.



B7 DProposed Palm Oil, Biodiesel & Rice Project Mngeta,
Kilombero Valley, Tanzania

Type of project: Oil Palm plantations, Palm Oil mill and biodiesel refinery
Type of report: Environmental Impact Statement (EIS)
Completed: June 2008

Project description

The project plans to plant oil palms on a gradual format at Mngeta farm, beginning with
1000ha in 2010 and complete planting on the 5000ha by year 2013.

The oil palm will be grown in a nursery for 12 months before fid planting. A
nursery of 25ha will be required to provide seedlings for annual planting of 1,500ha.
The oil palm varieties of choice are cultivars developed by ASD, Costa Rica, and
CIRAD, West Africa, which have wilt tolerance and high yields.

A twinning leguminous cover crop to be planted between the palms in order to reduce
weed infestation, protect soil from the sun and increase organic matter and soil texture.

Harvested oil palm fruit will be processed on site in the palm oil mill. The project will
install a 45 torperhour mill which will process the fruit using a digester and screw
press to produce crude oil and press cake. The crude oil is kept in the settling tanks to
remove the sludge, then vacuum dried and stored in the tank farm ready todot pipe
the biodiesel refinery.

As an additional project, according to the market development for biodiesels in
Tanzania and worldwide, a biodiesel plant may be operating after the first five years of
the palm oil operation. Crude palm oil will be pipednfrthe oil mill or tank farm to the
bio-diesel refinery to undergo a Transesterificatlan process whereby vegetable oil
triglycerides and fatty esters of glycerine are replaced by methanol or ethanol and the
resulting compound is known as Palm Methyl EstéPME) or palm biodiesel.
Approximately 98% of the crude oil will be transformed into biodiesel.

Project proponent

InfEnergy Tanzania Ltd, a locally registered subsidiary of InfEnergy Limited,
Guernsey, is entering a publicivate partnership (PPP) witthe Rufiji Basin
Development Authority (RUBADA) to develop an idle farm owned by RUBADA.

Project Location

The project area is located at Mngeta at the edge of the Kilombero Valley Floodplain,
which is one of five sites in Tanzania designated a Ramsar Miletfalnternational
Importance on 25 April 2002.

The 5,818ha Mngeta Farm, cleared in 1989, represents less than 1% of the 9,767km2
Ramsar Kilombero Floodplain area. It is unclear whether the farm actually lies within
the Ramsar area as the area is largeasty vaguely defined.

The Government of Tanzania identified Kilombero District as a model agricultural
district and aims tautilize some 300,000ha of the wetland areas to ensure sufficient
national food production
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B8 - Lower Saribas Agricultural Development Project

Type of project: Oil Palm plantations and Palm Oil mill
Type of report: Summary Environmental Impact Assessmeni{SIA)
Completed: June 1996

Project description

The following components are proposed for inclusion in the Project:

¥ Developmenbf OPEs in upland areas (about 5,8)800 ha net);

¥ Development of OPEs in lowland areas (about 35000 ha net);

¥ Construction of flood control, main drainage works and access roads to serve
lowland OPEs;

¥ Construction, installation and initial op&ocn of a palm oil mill (30/60 MT of
FFBs/hour);

¥ Development of a pilot sago plantation (about 500 ha); and

¥ Establishment of Maludam National Park (about 43,150 ha).

The Project will also include institutional support for project management, training,

special studies, and technical assistance and will be complemented by Government

financed credit and socioeconomic initiatives to support income generation activities for

the beneficiaries of the Project. A map of the area covered by the Project is shown in

Appendix 1 of the SEIA. The Project will be implemented over g sa¢ period.

Project proponent
Proponent of the project is tlivernment of Sarawak

Project Location

The area covered by the Project is largely aljng, coastal peat swamp, with some
higher, hillier ground inland, between the Lupar River in the south, the South China Sea
in the west, the PaBarawak trunk road in the east, and the Pusa trunk road in the north.
The study area runs from the coast in a southeastern direction for appebyxiita
kilometers (km) and is about Z5 km wide. The geographical coordinates are
approximately 12 N and 111112 E. About 90 percent of the study area is located in
the Saribas District, the remainder is located in the Kalaka District and Sri Aman
District, including the coastal Maludam Subdistrict.



B9 - Proposed Oil Palm Plantation (OPP) and Industrial Tree
Plantation (ITP) Development- Tawau District, Sabah,
Malaysia

Type of project: Oil Palm plantations and Palm Oil mill
Type of report: SpecidEnvironmental Impact Assessment (SpEIA)
Completed: 2005

Project description

109,600 ha oil palm and industrial tree plantations in Kalabakan and Gunung Rara
Forest Reserves, Tawau District, Sabah.

Project proponent

The development of oil palm plantati will be carried out by three (3) major parties:
YayasanMelaka JV, Ratus Awansari Sdn Bhd JV and Yayasan Sabah Group
(YSG) (to be mainly managed I8abah Softwoods Bhil The main initiator iBenta
Wawasan Sdn Bhd

Project Location

The proposed Projestudy area covers about 109,600 ha of land. Basically it comprises
the Tree Plantation and Forest management Agreement of Benta Wawasan Sdn. Bhd.
(BWSB)bi.e. Benta | and Benta IIC area, also a whollyned subsidiary of ICSB1a.

The geographical positiaof the proposed development is between longitude 1170 110

E and 117 o0 400 E and between latitude of 40 230N to 40 520N. In terms diistraight
distance, the furthest corners of the Project site stretch approximately 60 km from south
to north and also@®km from east to west. The proposed site encompasses the Forest
Management Units (FMU) No. 22, 23, 25 and 26.

The land area earmarked for the plantation currently consists mainly of logged over
lowland dipterocarp forest. Generally, Benta | is locateatiénGunung Rara Reserve
whereas Benta IIC is in the Kalabakan Forest Reserve, bordered by FMUs 16 and 20 to
the north, Sabah Softwoods Bhd plantation to the east and south east, the township of
Kalabakan to the south and Innoprise Corporation SAdrEBE&BOs international
collaborative prgects such as the SUAS projettteINIKEA rehabilitation projectthe
RBJ/NEP ReduakImpact Logging (RIL) Projedb the west of the Project area. The
Luasong Forestry Centre (LF@)located between Benta | and Belh@ with its

northern portion bordering Benta |.
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B10- Jatropha plantations and biodiesel planbBungale,
Kenya

Type of project: Jatropha plantations and biodiesel refinery
Type of report: Environmental Impact Assessment (EIA)
Completed: October 2009

Project description

The proponent intends to lease 50,000Ha of land from the County Council of Malindi to
support the cultivation of Jatropha for an initial period of 33 years. The project need
stems from a demand for a production chain for vegetablerdte proponentsO
companyQOs expansion needs in ltaly as well as meet local energy demands. The plants
life cycle (sowing to last processing) will make it possible to produce adequate
guantities of oil for export to Italy.

A part of the Jatropha oil pradtion process will be employed to produce-thiesel
through a transesterification process to fuel vehicles locally.

The project further provides for the use of pressing residues (waste) which would
otherwise be condemned as waste material. The redties pressing process will be
used in special anaerobic digesters to produce biogas to fire a power plant whose
electric output will be traded to the national grid. The biogas will further be available
for sale to local communities and marketers foringgs cylinders for cooking. The
remaining proportions of the plant from the biogas residue will serve as organic
fertilizer to improve the quality of soil for continued Jatropha farming and local
cultivation.

Project proponent

The proponent of the proped project iKenya Jatropha Energy Limited which is

100% owned by Nouve Iniziative Industriali sri (Nlisri) of Italy. N.I.1.S.r.L. is a
specialist company for the production of electric power from renewable sources
(hydroelectricity, windpower, biogas,dmass energy, vegetable oils and cogeneration).

Project location

The project site is situated about 120 km north of Mombasa and approximately 27km to
the North West of Malindi Town just a little south of the equator. Thesgatal

attributes (geographieounds) of the site are in a clockwise direction from Koromodo
area (Neighboring Galana Ranch near Sala Gate) as follows.

¥ North of Sabaki at Matolani and East of Galana Ranch (Latitude: 30 0302000S,
Longitude: 3903302200E).

¥ Approximately 22NM north of Salki river and 18NM from Koromodo (Latitude:
20 3104100S, Longitude: 3905408800E).

¥ 3NM southwest of Hado and 15NM from Koromodo. Located to the North East of
Kulalu Ranch (Latitude: 30 31041008, Longitude: 3904804000E).

¥ Estimated 5NM South East of Koromodad East of Galana Ranch and 2.5NM to
the west of Kulalu Ranch (Latitude: 30 05045008, Longitude: 3904200000E).
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Administratively the project area is in the newly created Marafa District (formerly
Malindi District) and within the political boundaries o&tounty Council of Malindi.
To the East, the site neighbors the Municipal Council of Malindi while to the West is
Galana Ranch owned by the Agricultural Development Corporation. The southern

boundary of the project site borders Kilifi District and the & &elta District to the
North.
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B11 - Stora EnsoOs forest plantation project in Guangxi
Zhuang, China

Type of project: Eucalypt plantations
Type of report: Environmental and Social Impact Analysis (ESIA)
Completed: February 2006

Project description

Stora Enso established Guangxi Stora Enso Forestry Co., Ltd in 2002, with headquarters
in the provincial capital, Nanning, and operational headquarters for plantation
management in Hepu. Stora Enso GuangxiOs overall development plan is guided by the
Guangxi gwernmentOs stated priority to develop-fgigiwing, highyield plantations as

a key priority industry for the region. The companyOs final goal is to develop an
integrated forespulp-paper industry in southern Guangxi supporting a 600 000 ADT/a
chemical plp mill using a local raw material forest base.

Stora Enso Guangxi is managing 20,000 hectares of plantations mainly consisting of
eucalypts. The unit plans to manage 120,000 hectares of plantations by the year 2010.

Beihai Region:
Establishment o#0,000 ha plantations in Beihai city and 26,667 ha in Qinlian State
Forest Farm.

Yulin Region:
Establishment oR2,000 ha eucalypt plantations in Yulin region (11,333 ha in Bobai
State Forest Farm, 6667 ha in Yulin and 4200 ha in Liuwan State Forest Farm).

Nanning and Fangchenggang Regions:
Establistment of 12,000 ha eucalypt plantations in Qipo State Forest Farm, Gaofeng
State Forest Farm and Liangfengjiang State Forest Farm.

Dongmen Region:
Establistment 0f5333 ha in Dongmen State Forest Farm, 3800 Raipangshan State
Forest Farm and 3333 ha in Chongzuo County

Project proponent

Stora Enso, a FinnishSwedish joint venture that is a leading global integrated
manufacturer of integrated paper, packaging, and forest products. ESIA was conducted
in collabordion with the United Nations Development Programme (UNDP).

Project location

Guangxi Zhuang Autonomous Region is located in coastal southern China, borders to
Vietnam, and adjoins the provinces of Yunnan, Guizhou, Hunan and Guandong. It has
an area of 23,716 kmz2, almost the size of the United Kingdom. Stora Enso's China
plantations are located in southwestern Guangxi, primarily in five counties on or near
GuangxiOs coast.
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B12 - Stora EnsoOs forest plantation project idruguay

Type of project: Eucalypt angpine plantations
Type of report: Summary Environmental and Social Impact Assessment (SESIA)
Completed: August 2009

Project description

The Stora Enso project aims to create a sustainable supply of high quality pulp wood in
a part of the world where piaction costs are still comparatively low. The final
plantation estate will cover ~118,000 hectares and consist mainly of eucalyptus
(Eucalyptus dunnii and E. grandis) and pine (Pinus taeda) at a ratio of 4:1, planting at a
rate of 13,000 hectares/yearofst Enso intends to buy ~154,000 hectares and to lease
additional land, with outsourced supplies proving around a fifth of total volume. The
plantation will aim at a rapid (8 year) growth cycle for eucalyptus and 13l years for

pine.

Project proponent

Stora Enso, a FinnishSwedish joint venture that is a leading global integrated
manufacturer of integrated paper, packaging, and forest products.

Project location

Stora Enso has identified a general region in which it is seeking to buy or lease land to
eshblish plantations in the centre of Uruguay, mainly southern Tacuaremb— and most of
Durazno along with parts of eastern Paysandoe and Rio Negro and small areas of
northern Flores and Florida. The area covers 18 per cent of the surface of Uruguay
(approximately 31,500 km2). The actual area of planting will cover 118,000 hectares or
3.75 per cent of the region being investigated (around 0.67 per cent of the national
territory).
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B13 - Proposed Fuel Ethanol Plant in Jasper County,
Indiana

Type of project: Ethanotl and CQ recovery plant
Type of report: Environmental Assessment (EA)
Completed: April 2005

Project description

Biomassto-ethanol and biomads-energy production facility. The integrated
biorefinery would use a combination of biomass feedstagksh as corn stover and
wheat straw, to produce ethanol and to generate sufficient electricity to power the
facility and supply excess electricity to the regional power grid.

Project proponent

The U.S. Department of Energy (DOE or the Department) is pirgpds provide
federal funding to Abengoa Bioenergy Biomass of Kansas, IAlf&ifgoa Bioenergy
to support the final design, construction, and startup of a bietoatkanol and
biomassto-energy production facility

Project location

The Biorefinery Projeicsite would be located adjacent to and west of the city of
Hugoton, in Stevens County, southwestern Kansas (Figlije e Project site

comprises approximately 810 acres of yomwpped agricultural land. The biorefinery
facilities would be developed @85 acres of the Project site, and the remaining 425
acres would remain agricultural and act as a buffer between the biorefinery and the city
of Hugoton (Figure ).
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B14 - Proposed Abengoa Biorefinery Project near Hugoton,
Stevens County, Kansas

Type of project: Ethanol plant
Type of report: Environmental Impact Statement (EIS)
Completed: September 2009

Project description

Biomassto-ethanol and biomads-energy production facility. The integrated
biorefinery would use a combination of biomass feedkstsuch as corn stover and
wheat straw, to produce ethanol and to generate sufficient electricity to power the
facility and supply excess electricity to the regional power grid.

Project proponent

Based on action by the U.S. Congress, the U.S. Departnhidahevgy (DOE) has
funding available to support a proposal by liteguois Bio-energy Company(IBEC),

an Indiana limited liability company, to construct a fuel ethanol plant in Jasper County,
Indiana (the proposed plant).

Project location

The proposed ptd would be situated on an approximatelyatbe site located
approximately 3 miles east of Rensselaer, Indiana. Figlranthe EA shows the
location of the proposed plant.
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B15- Proposed Ethanol Plant at Port Esquivel in the parish
of St. Catherine, amaica

Type of project: Ethanol dehydrating plant
Type of report: Environmental Impact Statement (EIS)
Completed: 2006

Project description

Construction and operation of an ethanol dehydrating plant. The proposed plant, a 60
million gallon per year fadtily, is based on the molecular sieve technology.

The feedstock to be utilized is hydrous alcohol, which will be imported and processed at
the proposed ethanol plant. The final product is pure ethanol (99.99%) which will be
primarily for the export market.

The project is to be constructed on aabbe site and will consist of five primary
functional areas:

¥ Storage Tank Farm

Dehydrating Plant

Boiler House

Boiler Fuel (Bunker C) and Water Tank Yard

Power Building

KK K K

Project proponent
Project proposed bjamaicaBroilers Group Ltd

Project location

The site (N17j 530 W77; 070) is located immediately east of WindalcoOs Port Esquivel
site (otherwise known as Longswharf) and accessed via the Windalco property. The site
is bound by undeveloped lands to the northeamst, and by the Caribbean Sea to the
south. The site is for the most part undeveloped with only two small concrete dwellings
on the property.

The proposed site is 25 acres of land located in the parish of St. Catherine, on the
outskirts of Old Harbour. Ae site is also part of the Vere Plains Region and is within
the boundary of the Portland Bight Protected Area, a protected area along the south
coast of Jamaica rich in wildlife and natural resources. The footprint of the Ethanol
Plant will occupy approxnately 6 acres of the entire site. The project area is also part
of 339 hectares of land zoned for Heavy Industries



B16 - Ethanol Production and Wastewater Methane Capture
Project near La Carlota city, Negros Occidental, The
Philippines

Type of project: Ethanol plant and wastewater methane capture facility
Type of report: Environmental Impact Statement (EIS)

Completed: October 2008

Project description

Construction of an ethanol plant and wastewater methane capture facility.

Construction of project fadies will start in January 2009 and is expected to start
production towards the end of the year or early 2010. The designed ethanol production
volume is 1000 liters per day with provisions for expansion in later years.

Project proponent

Roxol Bioenelgy Corporation, a duly SEC registered Philippine corporatiblember

of the Roxas Holdings Inc. and 100% owned by Filipino citizens

Project location

Ethanol and Wastewater Methane Capture Project to be located near Central Azucarera
de La Carlota Inc., emw sugar mill, at Barangay Roberto S. Benedicto, La Carlota City,
Negros Occidental.
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B17 - Proposed Biodiesel Facility at Kalaeloa Barbers Point
Harbor, Oahu, Hawaii

Type of project: Biodiesel production facility
Type of report: Environmental Assessme(tA)
Completed: April 2007

Project description

Imperium proposes to construct and operate a biodiesel production facility capable of
producing 100 million gallons of biodiesel fuel per year from vegetable oil at Kalaeloa
Barbers Point Harbor, Kapoleig@u, Hawaii

Project proponent
Imperium RenewablesHawaii, LLC (Imperium)

Property owner: State of Hawaii Department of Transportation (DOT), Harbors
Division

Project location

The proposed biodiesel production facility would comprise approximately 1'e2 aic

a rectangular property leased from DOT Harbors Division near Kalaeloa Barbers Point
Harbor and Kenai Industrial Area. The project location, as shown on Figure 1, is at the
intersection of Malakole Road and DOT HarborsO Internal Access Road (known
informally as John Wayne Avenue), which would serve as the access road to the
facility. Siting of the proposed facility was determined taking into account factors such
as direct access to a deep water port to ensure efficient delivery of bulk vegetable oil
shipments, accessibility of potential industrial end users, availability of utilities, and
availability of at least ten acres of developable land.



B18- Biodiesel plantbDarwin, Australia

Type of project: Biodieselprocessinglant
Type of report: Public Environmental Report (PER)
Completed in: August 2004

Project description

The plant will be designed for a continuous 24 hour production of 360 tonnes of
biodiesel per day, equating to a total of approximately 120 000 tonnes per year.
Approximately 12 20 tonnes of pharmaceutical grade glycerine will also be produced
from the process. The production of biodiesel involves the transesterification of
triglycerideolil (vegetable oil feedstock) with alcohol (methanol) in the presence of an
alkaline catalyst dium methylate). Natural Fuel Limitgutoposego use a feedstock
blend of 25% palm kernel oil and 75% palm olein. Vegetable oil feedstock will be
sourced from South East Asia and the methanol will be mainly sourced from Malaysia.

Project proponent
Natural Fuel Limited. An Australian company situated in Western Australia.

Project location

Natural Fuel Limited proposes to develop and operate a biodiesel plant on the Darwin
Industry Fuel Terminal (DIFT) site, within the established industrial area of thie Ea
Arm Precinct, Darwin (Figure 1). The 20 ha DIFT site is currently leased from the NT
Government by Vopak. The DIFT is situated in the East Arm Precinct industrial area
along Berrimah Rd, between the railroad passenger terminal and the Northern Cement
Works. The DIFT was originally termed the Darwin Joint Terminal under the
management of Shell Australia and was subject of a Public Environment Report in
1999 2000.
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B19 blintegrated Oilseed Processing and Biodiesel Plant
Wagga Wagga, Australia

Type of project: Biodiesel processing plant
Type of report: Environmental Assessment (EA)
Completed in: March 2008

Project description

The project involves the construction and operation of an Integrated Oilseed Processing
and Biodiesel Plant (IOPBP), wah includes the processing of oilseeds for the
production of biodiesel, as well as-pooducts including vegetable protein meal, edible
vegetable oil and refined glycerine. Each of these products would be distributed from
the IOPBP and sold to regionalchdomestic market3.he project involves the
construction and operation tife followingcomponents:

Oilseed crushing plant;

Solvent extraction plant;

Meal blending shed;

Vegetable oil refinery;

Glycerine refining unit;

Biodiesel plant; and

Storage ad handling facilities.

The project wouldutilize approximately 165,000 tonnes (t) of oilseed, primarily canola
and safflower seed as raw material, from which biodiesel aipiagtucts would be
produced. The production of biodiesel would be through theegsoof trans
esterification. Annually, the project is estimated to produce up to 75 ML of biodiesel,
109,500 t of meal, 30,000 t of refined vegetable oil and 8,640 t of crude glycerine

KK K KKK K

Project proponent
The proponent for the proposalRsverina Oils and Bio Energy Pty Ltd (ROBE).

Project location

The proposed location for the project is approximately 10 km north of Wagga Wagga,
NSW. Wagga Wagga is located along the banks of the Murrumbidgee River,
approximately 45 km from the Hume Highway, which consdloé town to Melbourne,
Sydney and Canberra.

The proposed site is situated on the corner of Trahairs Road and Byrnes Road within the
Wagga Wagga Local Government Area (LGA), and is known as 299 Trahairs Road.

The site has an area of approximately 16.%high comprises a footprint of some 7 ha

for the IOPBP with the remaining available land to the east and north to be used for
effluent irrigation, as required. The site is located north of the Bomen Industrial Estate
on land zoned 1 (Rural) under the Waglyagga Rural Local Environmental Plan 1991
(LEP 1991).
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