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ABSTRACT

Increasing legislative, financial and community esveess of environmental issues have led to thénkatiy of

the role and responsibilities of government andrgie sector in environmental management in Kenya.
Consequently, both private and public organizatiares forced to be accountable for their actionsorter to
guard against environmental litigation and lialdht organizations are not only adopting voluntary
environmental management systems like 1SO 1400#4:200t doing regular environmental audits. The
implementation of voluntary standards like ISOlsoancluded in the government performance corgrattll
government agencies. Financiers/lending instittiare also insisting on environmental audits tddatie risk

of investing in projects with potential environmalitabilities and public rejection.

In order to increase capacity in power generati@nGen has opted for geothermal capacity expan3ibese
geothermal projects will be implemented in a sgttiri heightened environmental awareness and I¢igisla
Moreover, environmental issues of geothermal dgrakmt are not obvious to the environmental regtdaand
elites outside geothermal field.

The paper discusses the need for enhanced envimaintresponsibility and audits in the implementatif
KenGen geothermal projects. The paper also higtdlighe company experience in auditing and its mole
supporting/influencing the regulatory environmemt which the planned geothermal projects will be
implemented.
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INTRODUCTION

Over the years, considerable efforts have been nimadevelopment, generation and utilization of tombwer,
thermal, wind and other forms of renewable enengyAfrica. However, little effort has been made in
development of geothermal energy and hence inféomatn geothermal energy is not easily known to tmos
elites and regulators outside the geothermal fleldontrast, basic environmental and technologidakmation
about other forms of renewable and thermal energyfien well known and understood.

To enhance capacity expansion in Kenya, KenGetsinaw strategic vision has made deliberate effofocus
on geothermal capacity expansion. The governmerKesfya also allocated Kshs 54 billion (USD) in the
current budget (2008/2009) for geothermal develapn® support the strategy. The strategic direcfmnthe
company and the country as a whole in energy dpvedat is clearly geothermal. The geothermal strateity

be implemented in an environment of heightenedrenwmental awareness in Kenya. The increased kngwled
and awareness of environmental issues have led tethénking of the role and responsibilities of ot
government (and their associated agencies) angrivete sector.

To demonstrate environmental responsibility, theny&n government enacted a National Environment
Management and Coordination Act (EMCA 1999) andeaissed regulations. The new legislation created th
National Environment Management Authority (NEMA).mAng the new regulations created was the
Environmental Impact Assessment (EIA) and EnvirontakeAudit (EA) regulations 2003. Whereas EIA is
meant to identify significant impacts at the planpistage, the audit regulation was drawn with time of
ensuring that projects comply with the recommeratetiof the EIA and good environmental management
practice and that projects implemented after thmédation of EIA regulation put in place measuresomply
with environmental requirement.

In the wake of the new regulations and heighterradrenmental awareness in the country, both priaid
public sectors are introducing environmental manage systems to ensure that they are systematw®estiing
policies for continual improvement in environmenpedrformance and are achieving the policy objestive
Furthermore, voluntary accreditation schemes |&® 114001:2004 have been introduced in the goverhmen
performance contracts to enable organizations wbtaiternal confirmation of the adequacy of their
environmental management systems and recognit@ntliey are operating such systems. Consequehdy, t
resources spent by both sectors on environmentahgement and Corporate Social Responsibility (C&R)
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increased, and both businesses and governmentsterdidorced to look for more cost-effective wafdealing
with compliance issues through environmental angiti

Environmental awareness among financial institwibath nationally and internationally has also éased and
more stringent. The pressure and scrutiny by thiest#utions has given the government and busirsetise
impetus to give environmental issues closer conataa. The World Bank has also developed guidslifoe

environmental audits in industrial projects, whishdocumented in the pollution prevention and abets

handbook 1998. The guidelines can be used in agdijitothermal project expansion activities.

According to United Nations Environment Program @R report on environmental due diligence of
renewable energy (including geothermal), procedimesnvironmental due diligence of Renewable Eyerg
Technologies (RETSs) are poorly defined and finanscraust often adomd hocprocedures for environmental
review. Although most renewable energy technologies environmentally sound in theory, all of theamc
have negative impacts on the environment if popthnned hence the need for auditing and mitigafidre
UNEP report has well define criteria for environrradmue diligence for geothermal power projects.

Consequently, environmental audit though stillrdiaicy stage, is becoming the next important emwvrental
management tool after EIA in Kenya and the worlthege.

DEFINING “E NVIRONMENTAL AUDITS”

There are several definitions of environmental eudihe of them is as described by the Internati@amber
of Commerce (ICC)

The systematic examination of the interactions betwany business operation and its surroundingss Th
includes all emissions to air, land, and water; deégonstraints; the effects on the neighboring camity,
landscape and ecology; and the public's perceptibthe operating company in the local area. Envinemtal
audit does not stop at compliance with legislatiior is it a 'green-washing' public relations exse: Rather

it is a total strategic approach to the organizati® activities®

In a nutshell, the short term objectives of theitsudre to determine compliance with environmetaails and
regulations, to determine conformance with inteeralironmental policy, to assess strengths and messles of

a facilities environmental management systems, #@mdassess level of environmental awareness and
communication while the long term objectives aréniprove environmental compliance and manage naeiat,

to build supporting financial programs and budggigropriate for environmental compliance requiretsien

Types of environmental audits vary in scope anédbje. Types of environmental audits as usedenctintext
of this report include the following:

» Environmental due diligence or liability audits

e Environment Management Systems (EMS) Audits (1ISQ0142004)
* Regulatory compliance audits

e Environmental Management Plan Audit (as recommetliiéee EIA)
e Financial audits of environmental performance

The above audits can be combined. Environmentaitsaade undertaken by independent environmental or
specialist consultants or suitably trained integmhpany staff, depending on the purpose of thé.aud

The nature and scope of details can be definediiows ways; different kind of individuals skillseainvolved;
terms of reference for examination may differ; agmhes and techniques are still continuing to eeeagd
there are different ways of reporting the resuttd suggest ways for improvement.

ENVIRONMENTAL AUDITS EXPERIENCE IN KENGEN

Despite the fact that EIAs were done prior to impdatation of power projects in KenGen, environmeenta
audits were not done until the year 2003 afterdbiblishment of the environmental audit and ccengk
enforcement section. Just like other departmentshan company, the environmental audit section must
understand its new role in achieving geothermaltjnavithin the environmental legal framework andering
that the projects are regularly audited to enfe@@pliance and avert liability.

The company has therefore undergone regulatory kamege audits since 2003, thus complies with
environmental audit regulatory requirement of seldlits. The reports are submitted to NEMA for Sogubn
an annual basis. It is worth noting that the ihitegulatory audits were done under some legisiagi@ps which
were bridged after 2006 i.e. Water Quality Regolat2006, Waste Management Regulation 2006 (bottecam

4 www.iccwbo.org/policy/environment/
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into force in April 2007) and more recently Air ESsion Regulation in 2008. Copies of the audit repare
also submitted to the Energy Regulatory Commis$ieiRC) whose mandate includes ensuring environmental
health and safety compliance in the electric powelustry. The Energy Regulatory Commission despite
developing audit protocols for geothermal projests yet come up with specific environmental stadslidor
geothermal projects and the sector as a whole ese tivere omitted in the above regulations. The oble
environmental audit section under the regulatorynaggment division is to influence formulation and
publishing of these standards.

Most recently, the company underwent an EMS 1SO014D04 certification audits. The audits which were
conducted by Kenya Bureau of Standards are expézteshtinue biannually while internal audits arpected

on a quarterly basis. The implementation of ISOQ0I42004 began in 2007 and is in its final stagesled ISO
14001:2004 management systems requirements, abiatig identified and documented their significant
aspects, objectives and targets, developed enventahmanagement programs with timelines and dootede
operational procedures for controlling the sigmifit aspects. Duties are responsibilities of enwviremtal
management within each division/section have bdecaaed. The 1SO 14001 approached has improved not
only documentation of environmental processes aadealures but heightened the need for compliance.

External environmental audits on the company in mbeent past include; Energy Regulatory Commission
(ERC) audits for regulatory compliance, Kenya Buref Standards (KEBs) audits for EMS 1SO 140014200
one environment and risk assessment audit in 200 Surance), at least two environmental duegditice (for
the Initial Public Offer (IPO) and the shelved Satary Public Offer (SPO) done in 2006 and 2007
respectively. This was in bid to offload Governmshares in KenGen to the public through the Naifstioick
Exchange (NSE) (30% in the IPO and 19% in the }SH® the due diligence process, environmental audit
reports formed the main reference documents beside&lAs. The company has also continued submittin
annual environmental audit reports to the World IB&tean Development Mechanism (CDM) group for the
Olkaria Il unit Il Geothermal project. The WorldaBk also subjected the same project to an envirotahe
audit in 2004 as pre-funding condition since itais extension of an existing project (Olkaria lll.ending
institutions will often require an environmentaldituin order to avert the risk of environmentabiiiies and to
assess appropriate cost of mitigation on unavoiebpacts. In the past two-years external finarmiglitors of
KenGen have also captured environmental performaagiew and compliance audits as part of their faudi
program.

KenGen is currently sourcing for funds throughraaficial arranger to finance the upcoming projenttuding
geothermal. Part of the financial arrangement m®decludes environmental due diligence on pastfanote
projects. Since the new corporate strategy is datadh by geothermal expansion, the financiers aes ki
environmental performance of geothermal projects.objectively assess this, all environmental auvgfitorts
and ElAs are currently being reviewed by the assdss financial arranger.

In this environment of intensified environmentadas and a corporate strategy which focuses onhgeotal
expansion, KenGen needs to take a proactive rolensuring enhanced environmental compliance of its
geothermal projects through regular monitoring aodits. The need for this compliance as based en th
company’s experience is further discussed below.

THE NEED FOR ENHANCED AUDITING OF GEOTHERMAL PROJECT S IN KENGEN
Locations of geothermal plants

Most geothermal manifestations occur within pragdcareas and Kenya is not an exception. Just like t
Olkaria Geothermal Plants which are located in $gte National Park, the new geothermal potentedsaare
also located in wildlife and/or forest protecte@as e.g. Eburru, Menengai, Longonot, Suswa amomgy st
Opening up of new areas for geothermal expansidghimwprotected areas will require enhance auditimg
ensure that all the geothermal activities are adlett and monitored as required. Since most ofettsmts act
as retreat areas and scenic tourist sites, theceruentalists and the financiers alike will be iatted in the
environmental management plan set-up throughouptbgct life. The environmental impact assessnagt
environmental audit recommendations will be expegt¢tecreate harmony with the wildlife conservatitarest
management, tourism and geothermal exploitation. eéfsure compliance, both internal and external
environmental auditing must be conducted and miggtifcant aspects unique to each area identifiad a
controlled throughout the project cycle.

Need for holistic environmental management througludits

There is a tendency for the EIA to focus on scfemtecological and social impacts of geothermaljgets.
While these are important, audit results have shtvah other significant environmental aspects aeally
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overshadowed. Thus environmental management adatBd in the EMPs is not holistic. For instanc&sm
common omissions in the EIAs captured as signifi@spects during audits, include energy consumption
(office and power station), paper consumption, detibewater and waste management, sewage water
management, ergonomics, house-keeping, water caiger, emergency preparedness procedures during
operation, motor vehicle fuel use and consumptioth @onsumption of other materials etc. Since geothk
energy is considered green, its total impact orirenment beyond the EIA must be understood andyatitid.
Regular environmental audits must therefore be eoted to ensure that the operators are colledtiegdlevant
environmental data as prescribed, and that the idgteoperly documented and available and totalaichpn
environment accounted for.

Bridging of weaknesses and gaps in environmentajisgation and policy

The Kenyan regulation is relatively new and schis Wational Environmental Management Authority (NEM
that was established in 2003. Though NEMA playgitical role in approval of projects and in thiggaed
geothermal projects, a lot is still not known abgabthermal by the regulators. The NEMA officersovdre
charged with the issuance of licenses and revieengironmental audit reports are usually boggedrdath
documentation of several other permits without seagly looking into the details of the EIA or audgports.
The new regulatory management section of KenGévestto ensure EIA and Environmental Audit repaits

not just submitted and shelved but helps the penmiter to understand the operations of geotheenakgy in
totality before any approval is given. KenGen tf@me have opened channels of communication with the
regulator and makes effort to present projecthéoregulator during or before submission. Some hgzotal
terminologies which are not understood by the ratgu$ are also explained.

Some of the national regulations as discussed abave not captured applicable requirements forhggotal
projects and power sector in general. The taskrefting power industry specific environmental ragoh
therefore lies with the Energy Regulatory Commissgi[BERC). These gaps should be bridged to ensures val
adding auditing. The results of the past audits moditoring records can be used to create suitstaledards
based for Kenyan geothermal fields and acceptabdenational best practice.

The regulator cannot develop these standards withociear understanding of geothermal operatiot®e T
regulatory management division in KenGen and envitental audit section in particular now intendsée the
audit results being used in identification of gapsl weaknesses in the implementation of the enwviesnal
laws in as far as power projects and especiallghggmal projects are concerned in order to proiigeut or
further clarifications in future reviews.

Establishment of strategic partnerships with keystitutions and groups

The road to achieving the corporate strategy vatl Imle smooth without strategic partners. Preseothgemal
audits and impact assessment studies must alsdifjdeomplexities of, and cooperation requirea,
environmental governance of geothermal projectss Bhall include identification of environmentabigs
which cover more than one institution, and the ntedharmonize issues among these institutions easer
coordination and cooperation among them, and tarersdequate communication and legal enforcemeas in
far as geothermal projects are concerned. Preyipusider the Olkaria Geothermal project, KenGennfgai
dealt with the Kenya Wildlife Service (KWS), howeyevith the expansion of geothermal projects owtsid
Olkaria, new government institutions like Kenya égirService (KFS) are now playing a major roledoess to
geothermal sites as in the case of Menengai andriElgeothermal project among others. As a reswdn®en
has to develop a new Memorandums of UnderstandiigUj and license arrangements with stringent
environmental management conditions. The consegsen€ going against the conditions stipulated ia th
license include withdrawal of the license. Thouglothermal operations might not be evicted fromftinest or
wildlife conservation area, prudent environmentahnagement as part of good governance will be redun
the part of KenGen.

Currently, the audits also include checking comqule&with conditions stipulated in the MoU betweesnken
and Kenya Wildlife Service (KWS), community compis records etc. similar audits will be done unither
new MoU and license agreements with the KFS.

Overspecialization of environmental experts

In most instances, environmental professionalsiways blinded by their expertise and often pag ksention
to other fields. The environmental audits cregipastunity for different experts coming together anegular
basis to inspect diverse environmental aspectbeptoject thus giving a broader knowledge of infation.
Environmental audit teams in KenGen are selectedh fdifferent professional background, which include
various environmental disciplines, engineers, humesourse officers, finance officers among othérse
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multidisciplinary approach that has now been adbphteough the EMS 1SO 14001:2004 system is expetcted
give a holistic approach to environmental managénienthe company. The role of each division in
environmental management has been identified, dented and tasks assigned to all persons whosetiastiv
impact on environment. Environmental audits carsthet used as a means to enhance capacity develbjpmen
environmental management throughout the company.

Impact of environmental management on KenGen sharee in the Nairobi Stock Exchange (NSE)

Since the turn of the new millennium, several conipsin Kenya started trading freely in the Nair8bock
Exchange. The highest entry into the Nairobi StBgkhange was withessed after the successful Kemhi&@n
(Initial Public Officer), which was concluded in M2006. Companies that followed the KenGen IPOuidel
Safaricom Ltd, Scan Group, Stanbic Uganda, AccessyyK, Kenya-Re, and Eveready among others. KenGen'’s
entry into the stock market mandates it to pubdist circulate annual reports to shareholders widiselosure

on environmental management. As part of preparationthe IPO and SPO, two environmental due dilige
were conducted to assess the company’s credillignvironmental management. During data collecfam
environmental due diligence, it was easy for theykxs to identify risks associated with hydro ahdrtnal
power plants than with the geothermal plants. Previenvironmental audit reports played a key rale i
highlighting some of the environmental concern®eisdéed with geothermal plants.

Potential environmental catastrophes can haveegtdimpact not only on the company image but onstiee
price, hence the emphasis on environmental risksassent and emergency preparedness in the duenddig
process. The some of the key areas assessed dhendue diligence include type community complaints
environmental litigation in court, notices from tle@vironment regulators, previous emergency sitnati
possibilities of material liabilities, contractualbilities, correspondences with regulatory auithes, health and
safety, insurance and general expenditure on emviental safety, risk management among others.

Geothermal Clean Development Mechanism (CDM) prdgec

A meeting of the framework convention on climatamge in 1997 established the Kyoto protocol, wisiets
firm targets for green house gases emissions fagldped countries. Also agreed at Kyoto is cleareigment
mechanism (CDM) which allows developed countriesnteet targets for reducing emissions by gaining
certified credits from projects undertaken in depeld countries. The twin objectives of CDM are ainis
reductions in developed countries and accelerats@isiable development in developing countries.

Geothermal projects are classified as potential Gib®djects. Clean development mechanism is thusnaetus

to adoption of geothermal energy in Kenya. Howetermeet the CDM criteria, a project has to satiafy
number of requirements; such as environmentalntdolygical among others. A successful project is which
links energy and socioeconomic aspects, meets naees appropriate technology, is reliable, snatde and
economically viable. Olkaria Il unit Il is a cldssKenyan example of such. Currently, Olkaria lIshan
installed capacity of 70MW consisting of two unit635MW each. The project has potential of an aoll
third unit of 35MW which will use the excess steafme Unit Il component of the project is expected
generate 125,000 tCO2-equivalent annually up to420d is expected to start generating CERs by Octobe
2010.

Since the acceptance of the project by World Bartk dNFCCC as a potential CDM project in 2006, KenGe
has been submitting environmental audit reporthéobank on an annual basis and has continued mgpiki
the social component of the project. Currently,ilmtiependent validator has been appointed to cettiéy
emission reductions that will be generated from phgject. Once again, all environmental audit réparf
geothermal operations were collected for scrutimy.order to submit sound CDM projects that can pass
validation and verification processes, the evideoteontinual improvement in the current projectsinbe
provided. Environmental auditing is expected ta@prabout continual improvement and KenGen hopéstiea
systematic improvement of environmental managemeKenGen geothermal projects will be seen in thdita
reports. Continual improvement can only be achiet@dugh regular auditing and implementation of the
mitigation.

Lessons learnt from the current geothermal CDMauroinust be incorporated in the project idea ntal) or
project design document (PDD) of the future geatta#rCDM projects. Lessons from environmental audits
also act as valuable source of information to g@ayainst penalties of non-compliance with the naitiy and
project performance requirements.

If a company has no robust environmental auditisiesns of CDM projects in place, it will not mebetCDM
requirements. Currently there is a need for capduifilding in KenGen for monitoring and auditing ®D
projects as the company plans to generate CERstfrerproposed geothermal projects
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Public accountability & enhance stakeholder relatiship

The new geothermal expansion strategy will meamiogeup of new areas with different environmentghgp
from the Olkaria Geothermal project. The Companynize likely to meet more organized communitieshwit
different cultures and demands from the MaasaBlkéria. The expansion of geothermal projects indkease
interaction with these communities and the the ipudtl large. Thus the enhanced environmental agtitsild
start as soon as drilling works starts. The autfithe new projects should be flexible and dynaamid try as
much as possible to collect new information, whhinique to the area other than assuming thabti@ome
will simply be the same as Olkaria geothermal mbj& properly controlled, accountability will benhanced
and conflict with the local community reduced.

Review of the actual operating environmental penfioance of
the plant in relation to its original design paranters.

As the geothermal power plant ages, the performdececases and the environmental parameters amddsi
change. The environmental audits should assesgldhés performance in the relation to the age aeatify
deviations from the original design parameters. Sarhthe environmental audit considerations at $itige
should include inspection of the emergency managérguipment, waste water facilities, plant efficig and

its ability to cope with the risks, environmentaincerns arising from operation and maintenancéefpiant,
occupational health & safety of workers among atherThe environmental audit should recommend gnerg
efficiency, technology review and optimization esources where necessary.

CONCLUSION

KenGen capacity expansion strategy will requireaptive regulatory management of all aspects oftgegatal
development and especially environmental manageriéith the new regulatory management division and a
well defined environmental section in place, thenpany will be able to provide leadership to theutatprs
and the relevant ministries. The company has ayrezatle a stride in improving its environmental ngament
system by adopting the 1ISO 14001:2004 standardpaftsof continual improvement process, all divisiawill

be expected to identity two best practices in emritental management to improve their procedurdsdno
control significant aspects. An annual budget avjated for implementation and maintenance of theesy.

Despite the fact that annual environmental audits mandatory legal requirement for companiespthssure

to do so is very low because the NEMA does not maapower and capital to enforce the regulatiom®en

has taken a proactive role in engaging NEMA anctoitakeholders in its environmental undertakifigss
engagement has opened up channels of communicatiarh will be important in implementation of future
projects and developments of new environmentaldstals. KenGen also implements relevant environrhenta
regulations as good environmental management peacti

Environmental audit is at a crucial stage of deprlent as a disciple in Kenya and its future willsb@ped by
standards that environmental professionals will\ea@ There is still need for capacity building fanditing
geothermal projects especially where the auditeaternal (done by a third party who may not unided all
the intricacies of geothermal operations). KenGeexpected to play a major role in opening up gaotial as a
known and leading alternative source of energy.
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ABSTRACT

The significance of Geothermal Power within Eth@ofias long been recognized. Under a programme that
began in 1969, geo-scientific studies have beedwtiad in a number of Ethiopian fields and ovetesir areas
have been identified in the Ethiopian Rift Valleg have Geothermal Resources suitable for elegtricit
generation. From these areas it is recognized ahtattal of about 5000 MWe geothermal energy cowd b
developed. So far deep drilling has been undertakeXluto Langano (1982 to 1985) and Tendaho (1893
1998) and detailed surface exploration has beeryneampleted in four other areas. A 7 .3 MWe napacity

pilot plant has been installed at Aluto, currerggnerating about SMWe. Feasibility study for th@ansion of

the Aluto Langano Geothermal power has been receotinpleted with the Japanese Overseas Development
Assisstance. The study indicated expansion of theoAGeothermal power to additional 35MWe is felsib
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