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ABSTRACT

In Kenya, several Acts of Parliament regulate aodtig) use of geothermal and other natural resources
sustainable way. The laws that deal specificallhwgeothermal development are Environmental Manageém
and Co-ordination Act of 1999 (EMCA 1999) and theohermal Resource Act of 1982 and its supplemgntar
legislation of 1990. Other regulations do not redpecifically to geothermal development but, duehir
implications, affect geothermal development at aasi stages in various ways. These include Energyofc
2006, Wildlife Conservation and Management Act, Yafrorest Act of 2005, Occupational Health and gafe
Act of 2007, Public Health Act, Local GovernmenttAd@/ater Act of 2002 and Physical Planning Act 699.
Geothermal development is also guided by World Bamkironmental and social safeguard policies ssctha
Operation Procedures on environmental assessmafityah habitats, indigenous people and involuntary
resettlement. In addition, Kenya is a signatorwérious international treaties and protocols whiittate
environmental management approaches. Some of thexies/conventions include the Ramsar Convention,
1994 Convention on biological diversity, Kyoto pyobl to the United Nations Framework Convention on
Climate Change and Vienna Convention on the priatedf ozone layer among others. Presented inpiéer
are the significant pieces of environmental legjistanecessary to fast-track geothermal developrineikenya.

Key words: Environmental legislations, safeguartiges, conventions.

INTRODUCTION

Geothermal energy is considered as a clean, safeywable, sustainable and environmentally friefmigign
source with opportunities for carbon trading. Ferthio being indigenous source of energy, it geesrat
continuous and reliable baseload power and offexdutar incremental development to remote sites.ugho
the initial capital needed for development of atgeomal power plant is high, the operation and temiance
costs are low compared to other energy sources.

In Kenya, power demand exceeds the supply, andutrent demand growth is 8%. The Kenyan rift iseamed
with vast resource of geothermal exceeding 7,000eM@Imiyu, 2010), and capable of meeting the atgutr
demand in Kenya for the next 20 years. Currenthly 202 MWe has been harnessed at Olkaria fieldh wit
Kenya Electricity Generating Company generating M%e, Orpower 48 MWe and Oserian 4 MWe. The
Least Cost Power Development Plan (2008-2028) peepdy the Government of Kenya indicates that
geothermal plants have the lowest unit cost andetbee suitable for base load and thus, recommeffioied
additional expansion. In view of meeting 2030 wisithe Kenyan government has recognized the imposta
and reliability of geothermal energy, and planintoease the power to 1500 MWe by 2020 and to 400k

by 2030 (Simiyu, 2010).

There are about 14 geothermal fields/prospectstddcen the Kenyan rift

(Mwangi, 2006). The prospects from south to north lsake Magadi, Suswa,
-| Longonot, Olkaria, Eburru, Badlands, Menengai, ABagjoria, Lake Baringo,

Korosi, Paka, Silali, Emuruangogolak, Namarunu Badrier (Simiyu, 2010)

as indicated in figure.1Out of these fields, it's only Olkaria that has bee
developed. The other fields are at various explomastages ranging from
reconnaissance studies to advanced surface explord Eburru field has
had exploration wells drilled
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Majority of these geothermal fields are locatedrémote scenic, wild and
protected areas such as in national parks, ganwtusay, forest reserves and
ramsar sites. Part of the greater Olkaria geothlefielal is located inside

Hell's Gate National Park. The park was gazette@i984, after development
of the 45 MWe Olkaria | power station in 1981. Olkafield has been

developed by the Kenya Electricity Generating Comypéhaving developed

Olkaria I, Il and now in the progress of

Figure 1. Geothermal fields in Kenya

developing Olkaria IV) and Orpower (developed Oikalil). Apart from Olkaria IV which is located ia
private land, Olkaria I, Il and Il sub-fields aa#l located within a national park. The field Is@asituated near
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Lake Naivasha which is a ramsar site and near fldarens. Hence there is need for sound legal agdlaory
framework.

It is imperative to comply with environmental lelgifons at the various phases of geothermal dewsbop
including exploration, drilling, power plant consttion, operations and decommissioning. Failuradbere to
these legislations at any stage of development heag to delays in the project implementation, aslwer
financial implications or even abandonment of thejgct. Hence it is of essence to understand tlcessary
environmental legislations in relation to geotherdevelopment particularly in Kenya.

LEGISLATIVE FRAMEWORK FOR GEOTHERMAL DEVELOPMENT

There are more than 77 statutes in Kenya whichteaeta environment. The paper summarizes key
environmental legislative requirements for a geotiad project in the country. For ease of discusstbese
legislative requirements have been divided inte@ehmajor parts namely Kenya environmental legstati
World Bank safeguard policies and relevant inteomal conventions and treaties.

KENYA ENVIRONMENTAL LEGISLATION

In Kenya, several Acts of Parliament regulate aodtig) use of geothermal and other natural resources
sustainable manner. The laws that deal specificalith geothermal development are Environmental
Management and Co-ordination Act of 1999 (EMCA 1988d the Geothermal Resource Act of 1982 and its
supplementary legislation of 1990. Other regulaidie not refer specifically to geothermal developtaut,
due to their implications, affect geothermal depetent at various stages in various ways.

Environmental Management and Co-ordination Act 0829 (EMCA 1999)

With the enactment of the environmental managen@mt Co-ordination Bill in December 1999, the
institutional framework for environmental managetneas strengthened. The Environmental Managemeht an
Co-ordination Act (EMCA) of 1999 provided for thestablishment of an environment agency known as
National Environment and Management Authority (NEM#hich has been operational since 2002. The
authority has been mandated to supervise and cwdedall environmental activities within the coynémd is
the principal instrument of the government in inmpémntation of all policies relating to the enviromhe

EMCA 1999 supersedes all other environmental latiehs and provides “for the establishment of an
appropriate legal and institutional framework fdwetmanagement of the environment”. The Act governs
Environmental Impact Assessment (EIA) studies drdsecond schedule of the Act lists project thqtire
EIA studies. More information concerning NEMA eronmental regulations are contained in publications
republic of Kenya (1999 and 2003).

The Environmental (Impact Assessment and Auditulaégns 2003 The environmental Impact Assessment
(EIA) is a critical examination of the effects ofpaoject on the environment. The goal of an ElAcisensure
that decisions on proposed projects and activitiesenvironmentally sustainable. Environmental A(ER) is
the systematic documentation, periodic and objectvaluation of activities and processes of an mggo
project. The goal of EA is to establish if propotseare complying with environmental requirementsl an
enforcing legislation. The purpose of EA is to deti@e the extent to which the activities and progsa
conform to the approved environmental management. plAn initial environmental audit and a contraba
are conducted by a qualified and authorized enumemtal auditor or environmental inspector who iss&pert

or a firm of experts registered by the Authority.

Environmental Management and Co-ordination (Wastenadfjement) Regulations 2Q06hese regulations
outline requirements for handling, storing, trarmsipg and treatment/disposal of all waste categoineluding
industrial waste, hazardous and toxic waste, pdsscand toxic substances, biomedical wastes atidaetive
substances.

Environmental Management and Co-ordination (Wateal@y) Regulations 20Q06The regulations provide for
the protection of lakes, rivers, streams, sprimggls and other water sources. The objective ofdlgailations is

to protect human health and the environment. Tdgulations also provide guidelines and standards fo
discharge of poisons, toxins, noxious, radioacivaste or other pollutants into the aquatic envirenn

Environmental Management and Co-ordination (Com¢mISubstances) Regulations 2007 (Legal Notice7/Ro.

of 2007) The Controlled Substances Regulations definegraited substances and provides guidance on how
to handle them. These regulations make it manddtorindustries and other stakeholders in ozondetdieg
substances trade to obtain a licence to importettmgsstances. Under these regulations, NEMA will be
publishing a list of controlled substances anddghantities of all controlled substances importecexported
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within a particular. The list will also indicatel gbersons holding licenses to import or export ocafed
substances, with their annual permitted allocations

Environmental Management and Co-ordination, Coration of Biological Diversity (BD) Regulations 2006
These regulations apply to conservation of biodilgrwhich includes conservation of threatened msec
inventory and monitoring of BD and protection o/ganmentally significant areas, access to genesources,

benefit sharing and offences and penalties.

Kenya has a large diversity of ecological zones laaitats including lowland and mountain forestspded
and open grasslands, semi-arid scrubland, dry vamodl inland aquatic, and coastal and marine eegsin
addition, a total of 467 lake and wetland habitats estimated to cover 2.5% of the territory (KPRG10). In
order to preserve the country’s wildlife, about 8¢4Kenya’s land area is currently under protection.

Environmental Management and Co-ordination (Noied &xcessive Vibration Pollution Control) Regulato
2009 This law has given general prohibitions on exiwessibrations, and permissible noise levels. itegi
provision related to noise from certain sourceshsag from motor vehicle, construction at night amuise,
excessive vibrations from construction, demolitiorining or quarrying sites.

Environmental Management and Co-ordination (Wetlan®Rivers Banks, Lake Shores and Sea Shore
Management) Regulations 2Q0Bhese regulations include management of wetlandd#amd resources, river
banks, lake shores and sea shores.

Environmental Management and Co-ordination (FoBsiel Emission Control) Regulations 2008pply to all
internal combustion engine emission standards, somsinspections, the power of emission inspectfusi,
catalysts, licensing to treat fuel, cost of clegrpollution and partnership to control fossil feshissions used
by the proponent.

Geothermal Resources Act of 1982 and its suppleragntegislation of 1990

The Act focuses on the drilling and licensing obtermal wells while taking into consideration theed to
dispose the waste products from the geothermal epsms appropriately. The regulations stipulate the
procedures to be followed by those who wish to egldrill, extract and utilize geothermal resostce

The Act has provisions on authority for geothermeources and states that all ownership of allhgeotal
resources under any land is vested with the GoveninThe minister for energy is responsible forlaeacg
any area a geothermal resources area and grarasitti@rity or licence to search for geothermal ueses or to
drill and extract geothermal resources and to tihat is necessary for the conduct of those omarat

Energy Act No. 12 of 2006

The Act establishes an energy regulatory commissidrich is the main policy maker and enforcer ie th
energy sector. This commission among other thihgdl e responsible for issuing all the differeinehses in
the energy sector, prescribing the licensing preegssetting and enforcing energy policies, caligcand
disseminating energy data and public education emfdrcing energy conservation. With this act, thi
different aspects of energy e.g. electricity, pettmn and renewable energy are brought under oné.amb

The Act prescribes the manner in which licencedl $leaobtained for generating, transmitting andridisting
electricity. The licence is required if generatioimore than 1MWe or the power requires a transomssystem
from the generation site to the consumption sitthempower will be distributed to the public.

The Act in Section 67 establishes a rural elecatibn authority which is mandated to facilitatecess to
electricity in rural areas, promote developmentesfewable energy and levy a fee on all electrigitlgl for the
rural electrification fund.

The Wildlife Conservation and Management Act, Cap&

This Act consolidates and amends laws relatindgvéoprotection, conservation and management of il
Kenya. The main objective is to ensure that wikdlfre managed and conserved in a manner that yields
optimum returns in terms of scientific, culturagsshetic and economic gains, while at the same tikiag into
account the varied forms of land use and the irgltionship between wildlife and other land usHEse Act
establishes the Kenya Wildlife Service (KWS) asithplementing agency. Under this Act, KWS and KenGe
has a Memorandum of Understanding concerning us@agement and conservation of Hell's Gate National
Park.
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The Kenya Forest Act 2005

The Kenya Forests Act, 2005, allows for the sustal® development of a forest in collaboration with
institution. Part Il (Administration) of the Acte8. 4(f) states that; ‘The Kenya Forest Servicdl slaflaborate
with individuals and private and public researcstitmtions in identifying research needs and amglyiesearch
findings.’

The Occupational Safety and Health Act No. 15 of(®@0

This Act applies to all workplaces where any pergorat work, whether temporarily or permanently.eTh
purpose of this Act is to secure the safety, heatith welfare of persons at work, and protect perstiner than
persons at work against risks to safety and heaittof, or in connection with, the activities ofrpens at work.
The Act also provides for the establishment ofNlaional Council for Occupational Safety and HeaBbme
of the areas addressed by the Act include machisegigty, chemical safety, health, safety and welfpecial
provision.

Public Health Act 1986 Cap 242

The Act regulates activities that may be detrimetatdhuman health. Part IX section 115 of the Aetes that
no person/institution shall cause nuisance or d¢mmdiiable to be injurious or dangerous to humaalth.
Section 116 requires Local Authorities to take laWful, necessary and reasonably practicable meastar
maintain their jurisdiction clean and sanitary te@ent occurrence of nuisance or condition liableirjurious
or dangerous to human health. Part XllI, section $88es that all collections of water, sewagebiaty refuse
and other fluids which permit or facilitates theéding or multiplication of pests shall be deemeidances and
are liable to be dealt with in the matter providgdthe Act.

3.8 Local Government Act (cap 265)

Section 163 (e) allows the County Council to prah#dll businesses, which may be or become a soofce
danger, discomfort, or annoyance due to their noxioature through smoke, fumes, dust, noise, aatitns.
Section 165 allows the local authority to refusgtant or renew any license which is empoweredhis act or
any other written law on the grounds that the #gtidoes not conform to the requirements of anyabg in
force in the area of such local authority or thenging of the license would be contrary to the puiniterest.

3.9 The Water Act 2002

The Water Act 2002 provides the legal frameworktfar management, conservation, use and controbtdrw
resources and for the acquisition and regulationgbit to use water in Kenya. It also providestfug regulation
and management of water supply and sewerage servimegeneral, the Act gives provisions regarding
ownership of water, institutional framework, na@bmwater resources, management strategy, requitefoen
permits, state schemes and community projects. IFaof the Act addresses the issues of water supply
sewerage.

Part Il section 18 of the Act provides for nationabnitoring and information systems on water resesir Sub-
section 3 allows the Water Resources Managemenho#ity to demand from any person or institution,
specified information, documents, samples or maiteion water resources. Under these rules, speeifiords
may need to be kept by a factory operator andrnfteernation thereof furnished to the authority.

Section 73 of the Act allows a person with liceflsensee) to supply water to make regulationgpfmposes of
protecting against degradation of water sourcesti@e75 and sub-section 1 allows the licenseeottsituct
and maintain drains, sewers and other works fardefpting, treating or disposing of any foul wadgsing or
flowing upon land for preventing pollution of watssurces within his/her jurisdiction.

Physical Planning Act, 1999

This is the main Act that governs land planning afidproposed developments must be approved by the
respective Local Authority and certificates of cdiapce issued accordingly. The Local Authoritie® ar
empowered under Section 29 of the Act to resergeraaintain all land planned for open spaces, pantsn
forests and green belts. The same section allowthé&prohibition or control of the use and devehent of
land and buildings in the interest of proper ardedly development of an area. Section 30 statésathaperson
who carries out development without developmeninggsion will be required to restore the land tooitiginal
condition. The section also states that no othegnBing authority shall grant license for commércia
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industrial use or occupation of any building with@udevelopment permission granted by the respetical
authority.

WORLD BANK SAFEGUARD POLICIES

Besides the national legislations, there are guidelthat govern the development of geothermaluress and
particularly those tied to conditions on fundingotieermal projects. The World Bank has developeddires
for pollution prevention and abatement measuresellsas emission measures that are acceptablestbahk
(World Bank Group, 1998)

Environmental Assessment (Operational Policy, ORH).

The objective of this policy is to ensure that Bdimanced projects are environmentally sound arsfiasnable,
and that decision-making is improved through appatg analysis of actions and of their likely elovimental
impacts (World Bank, 1989). This policy is triggeré a project is likely to have potential (adverse
environmental risks and impacts on its area oluagrice. OP 4.01 covers impacts on the natural emvient
(air, water and land); human health and safety;sjglay cultural resources; and trans-boundary athad!
environment concerns.

Natural Habitats (Operational Policy, OP 4.04)

This policy recognizes that the conservation otirthabitats is essential to safeguard their wnigjodiversity
and to maintain environmental services and proddiots human society and for long-term sustainable
development. The Bank therefore supports the ptioteananagement, and restoration of natural hisbitaits
project financing, as well as policy dialogue amdremic and sector work (World Bank, 1989). The Ban
supports, and expects borrowers to apply, a prieceuly approach to natural resource managemenisore
opportunities for environmentally sustainable depetent.

This policy is triggered by any project (includirany subproject under a sector investment or firsnci
intermediary) with the potential to cause significaonversion (loss) or degradation of natural taibi whether
directly (through construction) or indirectly (thugh human activities induced by the project).

4.3 Indigenous Peoples (Operational Policy 4.10)

The objective of this policy is to ensure that tlevelopment process fosters full respect for tigaiti, human
rights, and cultural uniqueness of indigenous peplThe policy ensures that adverse effects dutieg
development process are avoided, or if not feasésisure that these are minimized, mitigated orpsorsated.
The policy also ensures that indigenous peoplegivecculturally appropriate and gender and inter-
generationally inclusive social and economic bdsefi

4.4 Involuntary Resettlement (Operational Policyl2)

The objective of this policy is to avoid or miniraimvoluntary resettlement where feasible, explpat viable
alternative project designs. The policy is appliedassist displaced persons in improving their fartiving
standards, income earning capacity, and produdiéeels, or at least in restoring them and encourage
community participation in planning and implemengtiresettlement. The policy also provides assistaace
affected people regardless of the legality of ldaedure (World Bank, 1990). The policy covers notyon
physical relocation, but any loss of land or otagsets resulting in relocation or loss of sheltss of assets or
access to assets, loss of income sources or méhwalibood, whether or not the affected peoplestnove to
another location. It also applies to the involuptaestriction of access to legally designated paris protected
areas resulting in adverse impacts on the livelilsoof the displaced persons.

RELEVANT INTERNATIONAL CONVENTIONS AND TREATIES

Kenya is a signatory to several international tesatnd conventions that would need to be adheyed t
implementing any geothermal project and are getoedrds environmental protection and conservafidre
most important treaties and conventions are hedényssed.

The Ramsar Convention

The Ramsar Convention on Wetlands is primarily eoned with the conservation and Management of
Wetlands and Kenya ratified the convention in JLU®@0. Wetlands are defined by the convention onlalds
or the Ramsar Convention (1971) as: “Areas of madiesm, peat land or water, whether natural or iaraf,
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permanent or temporary with water that is statiflawing, fresh, brackish or salty, including arez#smarine
water the depth of which at low tide does not edcsi® meters”. Parties to the convention are atsired to
promote wise use of wetlands in their territoried o take measures for the conservation by estabt nature
reserves in wetlands, whether they are includeddérRamsar list or not.

The 1994 Convention for Biological Diversity

The convention aims the conservation of biologdiaérsity, the sustainable use of its componentsfain and
equitable sharing of the benefits arising out of thtilization of genetic resources. Following oonfr this
Convention, and in accordance with the precautipapproach contained in Principle 15 of the Rio [Betion

on Environment and Development, tBéodiversity Protocolcontributes to ensuring an adequate level of
protection in the field of the safe transfer, hamglland use of living modified organisms resultfrgm modern
biotechnology that may have adverse effect on theservation and sustainable use of biological diter
taking also into account risks to human health, spetifically focusing on transboundary movements.

The 1992 United Nations Framewok Convention on Céite Change (UNFCCC)

The UNFCCC has established an ultimate objectivstalilizing green house gases emissions at a thael
would prevent anthropogenic interference with glablianate. In order to achieve the convention’seabives,
the Kyoto Protocol was drawn in 1997, where the developed nationseagto limit their green house gases
emissions to levels to 5% below 1990 levels by Y.

Vienna Convention for the Protection of the Ozonayer.

Intergovernmental negotiations for an internatiomgreement to phase out ozone depleting substances
concluded in March 1985 with the adoption of ¥ienna Convention for the Protection of the Ozoagelr.

This Convention encourages intergovernmental cadjoer on research, systematic observation of ttmnez
layer, monitoring of ChloroFluoroCarbons (CFC) puotion, and the exchange of information. THentreal
Protocol on Substances that Deplete the Ozone Lagsradopted in September 1987, and was intended to
allow the revision of phase out schedules on ttsishaf periodic scientific and technological assessts. The
Protocol was adjusted to accelerate the phasecbetlsles. It has since been amended to introdines kinds

of control measures and to add new controlled amiosts to the list.

Convention on the Conservation of Migratory SpecigsWildlife Animals

Also known asBonn Conventiorand is intended to ensure that migratory spediesgild animals spelt out on
appendix | and Il to that convention are protedtedh extinction. The convention requires intergovaeental

cooperation to ensure that the species are alldvexigrate as their nature and their habitat is@need. The
convention was adopted on"23une 1979 and came to force SiNbvember 1983.

Convention on International Trade in Endangered Sges

Came in force on®*LJuly 1975 after being adopted on3rd March1973.Chavention regulates international
trade in wild plants and animals that are at ris&xinction as a result of trade. The conventieaks to control
trade not only in live species but also in deadtspen and their derivatives.

United Nations Convention to Combat Desertificatigd NCCD)

Kenya ratified the convention on24une 1997. The purpose of the convention is taesddproblem of land
degradation by desertification and the impact oludht particularly in arid and dry semi-humid areas

CONCLUSION

Kenya has not met its’ energy requirements dedp#evast geothermal resources in the country. Geotal
energy has numerous benefits as compared to otheces of energy and the Kenyan Government has
considered geothermal power as the least-costa8dbben experienced, geothermal resource can teetts
other land uses and a clear illustration is Olkaoaver station which has been operational sincel 98l is
located within Hell's Gate National Park.
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Most of the geothermal resources in Kenya are éatat protected and sensitive areas. The countrighisin
biodiversity and it's imperative to preserve andnserve the environment for sustainable development.
Environmental legislations play a very importanterm ensuring that geothermal resources are explon a
sustainable manner, taking into consideration thérenment and the future generations.
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