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EXECUTIVE SUMMARY

The Praject

Tsave Power Company Limied P( 3 proposes e build, own and operate 2 73 MW engine-driven power
piang i an industrial area of \i sa. Kenva al an approomade cost of LSE 54 Miltion. The elecuirian

will be sold 1o the Kenya Power amd Light Company (KPLCY. The proposed plant, known as Kipeva IL
will be located on the West Mamland overlooking the E"()W of Mombasa, near KPLC s existing {ipevu
power station. The site 1s vacant, undeveloped indastial land. Immedinely adjacent will be Kipevu 1 a
simifurly sized engine-driven plant to be owned and operated by KenGen (formallv the Kenva Powe

Company Limited).

TPC. the sponsor of the project. is o special purpose © OMmpanY esia thtished by Wilrisili N5SD Power De-
vetopmaent of the UK a 1{:’ Wirtsiid NSD Eastern Afmea Lid. The Gmfﬁmn‘mn of Kenve cuU‘\) 1ssued a

= MW oan fate 1996, Wartsila NSD Power Development was deemead 1o huve

competinve tender for
offered the best price and was subsequenty mvited 1o negonate the power pur chase agreement ithe

B Freyer T . . '
CREPATY ”{ he PPA was evenwally executed on November 370 1998, The project is part of 2n overs!! plan

e E‘Ki?(.iﬂﬁ;f SN AN ¢ LlI,Li\,It\' to meet current and pro "L"t‘“ shortages,

Kenvan and [FC Environmental Review R@quén‘:menw

The‘? project is being designed to address alf applicable Ke ﬂ“nommmai. land-use and ovccupational
4
wd

tes and guidelimes of the Internanonal

cuith and safery Lws und reguiations as well w
Finance Comaoraion (IFCH

e o~ ;o

The Government of Kenva has not established environmenial fegisiation, envir e
suidelines. or environmenial guabiny guidelines specilic for thermal power ;}iﬁ.m._\:, The government does

nowever recognize international accepted guidelines such as [hqqp e')i"[%‘nﬁ World Bank. The PPA us exe-
cuted requires that the project adhere o the 7198

exceptions, Based on the requiremenis of the PPA and the desire of the projecl sponsors @ use multial-
i ment Report (EA) has boun prepared in a format

Waorld Bank gutdelmes™ with a number of specific

erul financing for the project. the Environmenial

onient consisiant with that mc-<’~w{c*d FCTs gwidance documents,

£
o
o
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egured by the O o comply with the requiremienis of the

) requil e
Abuaternent Handboob - Part [HL Thermul Power Generation Tor New Plans
efits 1o Kenva from the project using
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Ba a;'k Qulitz
dated Julv 01, 1998 i;"} rﬁcoijﬂéiion of the unticipated economic be

“D{s niG the S")ﬁu!:t SUICK

hat as an alier-

fm V. Ji;i.. ?ms indicaied { {h:" e

ol ]
Iweuid accept compiianee with hL E,(l stack emission limit specified m zh@ 'z'%}'{l‘? draft version of
srid Bank's Pellution Prevention and Abatement Handbook, provided that the project complies

I
Mih dm ambient awr qualney guidelnes. The speaific reasons for this excention. and the deails

nbie is of how the
m;su -"vmph s with i, are detafed later in this report. In brief it 1s based on the Facts that the drafl PPA
wis tnitaied i Decamber 1997 and the Dinal PPA minaded in Julv 1998 on the basis of the 1997 drafy
guideiiney.
The Kipevo Il profectis o category B project according o IFC's environmenta
the specific impacs of the nri)iecf cun be avorded or minguted by adhering w gczmz‘;‘a!%_\-‘
formance standards. guidelings or design ariteriin Environmeni] issues misociated with @

which huve been addressed by the Eavironmenial Assessment !P A [ii eport inciuder air e
ambient e qualily impacts imcluding comuiative ones of the Project and the neighboring
.

from plant operanion: water supply and liguid efffuents: fuet rransporiation and spil eontr

solud wasie disposals fire protection and emergency response: and generad workplace szifl:'u.'.
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Methodology of the LA

The Canadian-b ;med rm BESG International {E5G)Y led the preparation of the environmental assessmen
ESG coordinated inpul from subconsultanis specializing in the areas of air dispersion modeling and notse

assessment (RWDI Ine, Gueiph, Canadai and Kenya enviropmental perantting (Gibb Consultanis, Nai-

robi, Kenval,

The specific methodologies included specialized computer-based modeling of air ernissions: the applica
tion of the professional judgment and expernience of the study team members: and site and area specific
sampling programs for data to input to the process. Overall, the A procass included describing the
baseline conditions. assessing polential impacts, identifying mitigation measures, and assessing net ef-
fects. The inveniory, or baseline, phase of the EA consisted of ussembling and reviewing a&i rf:iev'u’:{.
available pubiished background information and mi@ctmc primary data, as required. The LA process

was also guided by public and agency consultations to assist in the identification, scoping and resolution

of ssues.

Site Description and Baseline Environment

The proposed site is at the top of a hill nearby an existing power station m the West Mamland area of
Mombasa. just across from Mombasa Island, The general site area is a point of land bounded by inlets on
three sides. At the time of the Neldwork for the Environmanial Assessment the site was ;:r%mmé!y vege-
tated - all of the flora and fauna present at the site wers considered to be common. Subsequently, the site
was cieared and leveled by the contractor building Kipevu L This work was the responsibility of KPLC

A5 it of the i 03( Cagraements,

Alsoon the SHE wWis T iau stonaswork ¢ Ja'n:;_: o the British colonial period. These features were considered
worthy of documeniation bul not preservation and were subsequently removed during the grading of the
site. ’

The general site ares is in an industrial zone with port facilities. rail lines and existing power generalion
plants amony other activities 0 the viciniy, 'Ii ere are o small number of nearby roadside vendor stalls or
Liasks thar sepvice uck raffic and workers in the harhour area. The low-income residential ares of

Ch ANEARTWE SIANs about 00 maires northwest

Also nearby the stte 3 the Kenva O Re %n;n which serves Kenva, Tanzani ond Uganda,

Lise of the proposed site was s 2d by MDL,( Although the site is somewhut small in land area st was

found o have-the following d

.r:mie attribuies

e The site s on a hill feeilitaing dispersion of air emissions:
s The site 15 surm ovm% by industrie! and vacant land and s therefore not in conflicr with poten-

tially sensivve lond uses
s No resetlement of residents 15 required as the stie 18 vacant. The sie s owned by the GOK.
whm has feased the land to the Export Processing Zones Authority (EPZA) under 2 99 vear

ease. EPZA has given K L\_f 2 97 vear lease and KPLC has inturm provide a 21 vear lease 1o

o Since the sie is directly adjacent to the main power station serving the Mombasa area. 115 2
simple nugter 10 connect into the existing power grid: and

¢ The site has excellent access for delivery of equipment and el

Loround concentrations of SO- and NO. were collecied, The data indicuie that alr quality i

‘D'un an bac

rirat and suburban/indusirial areas is good. Alr quality in the urban core 13 considered to be moderate{v

cwprer o4 oy
k;?.iﬂt?u.
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Power Plant Doscriplion
The pi;mi wiil c‘m‘z‘;préxs 7 diesel engine-generutor (DG sets burning heavy fuel oif (HFO) at 2 proposed
maximum sulfur content of 2.5% (us specified in the project fuel supply agreement). At nreseni the loca)
refinery produces residual fuels typicallv with a sulfur comtent of less than 2.5% bul is capable of nroc-
essing (uels of up to 3.7% sulfur. When the }\'ipcvu it project 1= commissioned it has been reported that
the refinery will guaraniee @ maximum 2.5% suifur fuel oif for use in E\mcvu I This will then ensure
that the Kipevu | plant alse s limited 10 2.5% su!i‘ur rather than the 3.2% s understiood would other-
wise be used in tha facihi } Thi*; tuel witl then be the lowest sulfur HFO fuel economically available ir
Kcrya The Tuel will i; provided 1o the plant via an existing pipeline that passes in close proximity 1o the
plant boundary.

P
SRV switchyard bemg constructed by KPLC as purt of #s Kipevu I project. A second underground
cable will be constructed 1o the viemity of the site boundary. ”fhz cable will connect Lo 4 nmpomd
LFAnSmission E' e ;i > consiructed by KPLC from the Kipevi srea 1o 2 subsiation in Rabai, about 14 km
to the west. It will be possible .\uppy- power to the grid ihrough either connection, depending on the

Connection to the power grid will be viu g single 132 bV um‘iﬂrv"aund cable, which will link Kipeve I to

b4

(PN

aperatonal requirements of KPLC,

~

The power plano will inclode the follawing:

»apower house enclosting the 7 engines and generstors: -

= uclased loop conhing water H}‘Sl‘d!'ﬂ with fin-fan radinters for heat exchunge 10 the ambient air

age of fuels and lubncants:

i s o the transh

® s tor handhing und treating studzes and otly waswes
o var and mansmssron fachines:

e {ire mm‘" SQUIpmeni:

e atle dramage and soliuton contol svsiems: and

@ rmscci!;nu ws maimenance, ofiice and security {aciines,

Potential Impacts and Proposed Mitigation.

Local Ecancmic Beneris

The primary benelif of the project will be production of reliable econoﬁicﬂ'!‘f priced power required for
the continued economic development of Mombasa and Kenva. The project will create construction johs
over the 10 1o 12 month construciion period. as wc!l &% & permanent jOE‘ ?or‘; of about 100 persons 1o run

the plant. The project will also create a spin-off effect from increased demand for lacal zoads and serv-
ices. A sacia} soodwill fund will be established {rjbew USS 30.000 per vear) to sponsor social and envi-
ronmental development projecis in th—* local cormmunity. The 2.3% sulfur Ixm.t will aiso ensure that the

fuel requiremnents for the Kipevu T and I projects is mat by the Mombasa refinery thereby providing the
refinery the opportunny (o operate economically.

Srack MHeloh:
An Environmental Review Report prepared Tor Kipevu 1 in 1996 recommended that the stack heigin of
Kipevu I should be 50 m with a muli-flue stack configuration. and that the stack height of Kipevu I
should be wdenucal provided that the design of Kipeve [T will b ihL same as mix; vu | or hetter. Al-
though the Kipevu EE pawer house s shorter (13 m highy than the Kipevu [ power house (20 m fughy, it
was deermined that the stick height s:hmxid af}uaﬁ the height of the .‘wl‘iCL\ for the Kipevu I plani. The
ground level for Exi::}f’\‘u s S highe n Kipevu L and therefore, the stack height of FKipawe [T wi
reanfiguraton. }his complies with the World Bank Group en \’!H)l.;ﬂ:ffmd?

T

1

be 45 mowith sing

guidalines for staek

A
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Plesrs Aje Ennssions
In accordunce with 1998 World B

Loouidelines, TPC pluns o use the cleanes le O ceonormically avail-
1RO produced by the Kenva Perrotenm Refinery with & maximuam

e _I

= in Renva. This corresponds (o

able
sulfur coment of 7.5%.

Plant SCs emussions of 1430 mm”\fn when using 2.5 % sullur fuel will meet the guideline applicable for
the sulfur emissions of 2,000 mg/nm’ s set forth in the World Bank's Draft Pollution Prevention and
Abaiement Handbook dated September (1, 1997, The September 1997 guidelines were the most updated
version available ta the public during the timne period when the power purchase agreement was negoti-
ated. The 1988 version of the Handbook will sot be applied for sulfur emissions as those guidelines were

onlv available at o refatively tate dute in the project ieafsia}pmefz chedute (July 03, 1895

The piant will also meet the World Bank emission guidelines for NO; and PM. There are no applicable
Kenve resulations Tor enussions from power nlants

Ambien: Air Qualion
The maximum nredicted ambient conceptrations of air pollutants associated with the operauon of the

power plant. including buckeround fevels and including the effect of the emissions from Fipevu I meet

g pa

the World Bank guidehines for ambient air qu;l?fi,,-.

In the urban core of Membasa. the background 24 hr level of 50- exceeds the World Bank gmdelines of
v, In this aren the combined effect of Kipevu [T and Kipevu Fid pg/m™y meet the World Baﬂ,’s’a
s oaesimum increase 1w the annual a c.\‘i_,..ﬁ:;(f of SO-of S peim . Moreover. the maximum e

rshed as o owholey will occur on onty zbout 5 or

(83
[

fert from ihe plonts in the urban area tand mndeed m th
1 H . -

Fxn Uy per Ve,

The power plant will meet World Bank guidelines {or environmental noise. Exhausts and air £mz=i;ﬂa will

= noise level at source by 35 dB At In order o mumimize effecs

be equipped with silencers w reduace the

on the nearest residential area tabout 450 m northwest of the Plang the power bouse and facilites have
beon laid out with the guietest side facing north. Further noise re juct on will e achieved by use of fow
noise radizors for the cooling svsiem (o ensure nighitime noise in the residenual area meets World Bank

guidelines.

Liguid Effiuents and Waste

The power piz‘.m will be designad to meet the World Bank guidelines for liquid effluents from power
plants. All process water and ofl water from operatons will be treated in an oily water reairnent unit 1o
ensure the nzmimm efffuent meets World Bank guidelines for oil and grease and all other parameters
fisted in the guidelines. The dewatered sludge will either be incinerased on-site or taken off site Tor use or

disposal man environmentaliv sound manner,

Anv stormwaler potential contaminated by oil and grease will be diverted throvgh an oily water separaior

prior o discharge o the epvironment,

Fuel Dedivery and Storage
Fuel will be delivered (o the site through @ spur line 10 be constructed to an existing pipeline that runs
spproximately 30 m {rom the north side of the project site. All on site bulk storage tanks will be buik

current indusiry standards and will be within impermeable dyked enclosures which would prevent any

H

spitled ot fromt escaping o the environment.
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Ovcupaiional Health and .S'z;f"(’f'\'
An oc:cupmiona? heaith and safety manuud specific 1o the project will be drown up priov o the power
ing service. The manual will be based on generic safety manuvuls developed by Wartsiia NSD

Co rymuﬁ on based on miermational standards.

Fire Prevearion and Emergency Response
Emergency preparedness plans specific to the project will be drawn up according o model plans de
oped by Wartsila NS Corporation for this 1ype of ;‘fower p!sz These include plans for spitl prevention.

control. and contingency, civi unrest and riots, fire eme cres, and natural disasters.

Environmental Action Plan
reduce or eliminate the environmental eifects
of the project. Environmental management reguirements will be ,pu'{écai}} addressed in contracnu]
sreements, and TPC will implement oversight procedures 1o ensure ¢ omphance. The monito 'nsf. nro-

An environmental action plan (EAP has been developed 1o

a O7l
sram 1o be foliowed by TPC will focus on comphiance with Cn\‘i?()ﬁﬂ"!"-“i"li rerms and standards, environ-

mentat incidents, air qualing, water quality, nowse. socie-economic conditions and employee health and

safen

Public Consaltation

il

There 1s flexibility in the natere and extent of public consubadon for Caz
I ; -
I

Kineve [L where there was limied potenual for ziifccling FesIGents in Lhe rmime dzdi“ vicinuy fz‘i't’nc power
plant] cons ix;‘ﬁiuﬂ' froms !'C‘J:‘u.:\'\u on national and local governmem authorites and the ﬁ‘x.'ié%“ﬁiil’"}i.‘ corm-
munity, As par of the Elecirical Power Production Licensing procedures the sponsor places ads in Ren-

o r

_‘;m pewspapers notifving the peblic about the project. indicating detw Iao information about o was avarls
e g commenis and guestions,

Summary

The Mipevu [T power plant has been designed 1o address, and can be operzied within, ali applicable
Warld Bank and Kenvan eavironmenie! and social gindeli
strate iU's ongoing compliance with World Bank environmental, healih and safety pohicies and guidelmes.

nes, The project will be moniored 1w demon-






By 1T Boser By TR I FETX) 1A NAERIR S T T RN TP

Pabs yoe

TABLE OF CONTENTS

Section Paoe

o INTRODUCTION PO OSSR VRO i
J. Need Tor the Projeat PO TSSO U R R UUUT T ;

[ Power Plant Fael TR T '

2 World Bunl/IFC
220 Commonwenhh Lf"”’t_*i‘;'}_"ll‘l";:"fﬂ{ C(:H'p. Requirements

i 1

3 Government of Kenvoe Reguirementy ... OO TR TR ..

s

[T
Rt b:f_?ii:tl(;‘

fiolLa i

EINE I B RS

1m0
oy
RN §
e ] R IR S
3.2 ‘s.\n{'whg-zm ang oo

Fower Plant Development

35 Crpsranonal Personne

IVIRONMENTAL

4.1 Projea S umﬂ

G010 Reaianad
SEIRe:

The f\«"iur';xczp:n iy of

e i)
B T LY,
- el

-+, Buckground Monnorma OSSOV UPPRIRNC §
4 PRIFBCIPIZEU i e 32

Human Populaton

5 Sute Churacternisies

]
-7 I




Fapevey B Fower o [T TR TP TR, B neent B R O IR ETRYSTRIINY:
Froal (Mnd 00 Nagd ropers dog Juv, ithed
A5 Gootooy and SO e 35
152 Seivmic Churncierislios o ST S PSRN 33
4573 eiatian and WA T s U USROS IPRRRN 35
454 Site Conimmimaios (“m‘-mdum FOIS e TEURUT TR ST T SO 36
455 Historica! and Archagological Resouwraas e 30
4.6 GHe SarviCey o eSO UURP Y
4.7 AT E I N OTSC v T It e e e e s 37
S IDENTIFICATION, MANAGEMENT & MONITORING € VP AT 5B
A Introduc
2 Compl
A3 ey iss
54 Project 5
5 Stact
A Ambient Alr Qualnyv.. UV U PO POV P RN PRPPPOPOE 6]
Met nda for A Dhspersi
o Smc%\' Configuration ... e 62
2 r Quality E {fc« s from Operation of Fipevu Ho e e 53
S474 Cmm'm i i {ualks b
S43 L:n\-ﬂ'a‘.mmcm;ﬂ Mo
a0 Igenufioution. Mana
5 h Cumuistinve
6 ENVIRONMENTAL ACTION PLAN

6. Commitment (o Dovironmeanial M

O ‘;‘u;wtmnﬁ Health o

'/

Spifls and Emergency
Traiming program
Local Benefis Progrmm. s D PO T VPR NP RTO PR TUP ST PP :

fad E

[
3

[

6.2 BAGIHIONINE e U RO SOOI PR
Stack Emissions. ... '
Sulphur diexide (&
Oxides of Niuvoge
3 R T T L ol e LT Te NN U R PSRRI PSRRI
6.7 14 FEvaluaton of Results . e T SO O PO TSN UU N UURRR
6.2 Ambientl ATT IV e e }
623 NN oo e e e e e s 9
a2 Water Quabity e e e
525 e T I G Te ror  r DUTTTE USROS S PP RO SR SOPFR ISP PPTPp

. - . G

6.2.6  Cesupational Health and Safery Durimg Construclion o 5 i

Ly o1 —

fm
L
~~

e and Cost BsUImaes ..

&3 Implementation Sched

6.4 Inegration of the Environmental Action Plan with Overall

.}
i
w
it
]
et
i
T
=
‘Y'_,
D
hen
e

s



RIS

Jonges

find Directon vs, Speed Mombasa O L

DirectionsT Mombasa Avrport (9000 h Local Tomei. . e S }
1

el R;.mg-:_\' i‘nr‘ ;!\,'ia.\;inmm 2i-hour Ambreni Concentrations of S{Jgarid Ma1nothe

Muombasa Ar

Mmzimring Rc:\uia;‘:

Monitoring
zution for Nipeyo HHEA

Chipeve Dwrth

HC Environmental and

on Raws for the kipeve I Power tmigusured diy ut o referanes

T

o

'S

vimum predicted

i arircutuies o the Mombasa

yean

i imnm Ground

Li-leur Grownd Le

L

1w Addivon of Nipevu Fand Ké;m\-'u i

]

Power Plast compared o vanous
vl O i B0

~Computer Mode Bepevis | 62
P Oomos niraions ¢

load on 1.9%

and Arnuval Ground Level

Arca with the Addioan of E\’ip"m'

PR, 4 -

Sl

vl Concemiraiions o

CMonnonng and Manag

qn
I

Safery Plan for Plant Operalion o 80

vironmenial.

dicted Costs and Duraton of Mitganon and Moniion

Py

ement and Monnoring Measures, RKipevt

fosd
e
vt
)
[y
b
145

2aith snd Safety Monioring Program. 28

SUvHies oo




BT Btormineenad

P bolivzoniie B cveadnodinci! Rt

Froal o9 ot il poparni gy Julv, 190y

Froure 4.3 Land Lise Surroundmy the Proposed Sae PR TR PR e 43
Frogre 14 Climate Swisues for Mombuasa, TR PSR RTSSRRR R 45

Figure 4.5 Locanon of A Gualin Monitoring Statons . U U PR 4]

Fioure 5.1 Predicied Moximuem 24-nour concentration of SO from Kipevu T i 649

Figure 3.2 Predicted Maximuem 24-hour concentration of NO; from Kipevue B Fi
Figure 3.3 Number of Duve per vear that exceed a threshold ground Jeve! concentrution ot three

e o,
-

representative receptors in Mombasa trural, suburban/indusioial and cove urban arsad 73

¢

hour concentration of SO from the combinad emissions of Kipevu !

L

Fioure 5.4 Predicied Maxvmum 2

and i\",?ps\.-'u Hoand locations of represenialive rerePIorT L e A
Figure 3.5 Predicied Notse Contours around the Operating Kipevu H Power Staaon. o 77

Photograph Page

Photograph 1 Geographic setting of Kipevu H as viewed from porth shore of Makupy Creek -

Panoramic FAOSN 10 2A0°N cotrce Jate 19970 1Y
Photograph 2 View of castern part of project site near boundary with Nipevu [ site, ciron ke
Photograph 3 View of western part of project site cira fate 1997, Nowe entrunce or old

the inenor of the sie. .. IURTRUUTITION UUEUTUUURN TP TR e 4

Port fucilities immediately downslope of (south ofy the project sue,
Sanonship of the r)”; ot osie Lo the %\'en_vu Pors Authority butlding and o Kihindini

Harbour faeiiines on nearby Mombasa Island, crren lae 1997, VUIUTUTRRRI 44

P T I
dfikos QR0 A0WE

1 ;:r';'nmii&, ol g

E*’howgnipi‘ i Riesks west of sie omes late 1997, The e e
background. S TSP PSSRSO PO URRURPPOTORPON 51
Phowograph & Panorunue wiew dooking from the ¢ northeasieriy
direcnon tapprovimitely 280°N o Q43N crrea date 997 e U Ry
Photograph 9 Cius&up of roaduide shanty seitiemant as viewed from site arga circa late 1997, . 51
Phatograph §O \\ ste material spread over the surface near the old road loop through site, cirea late
Photoeraph 11 Close-up of small arca of oll-stainad soil found on the site ciros late 199705353

Photograph 12 O1d masenry structure found onthe sites photo airea late 1997 553



July |y

Appendix
Appendix A Caliex Letior

Appendixn Br Public Conseliation Log

Appendix C: World Bank Groun Polluton Prevenuon and Abatement Handbook - Part L Thermal
feog

Powsr — swidelines for Mew Plans, July 1
Appendix D Proposed Route for Nipevu 1o Rabar 132 BV Transmission Line
Appendix B Power Plast Water Balances

Appendix F: Alr Quainy Modeling and Background Ambiene Adr Qualioy Monitonag Report

Appendix G Kiosk Survey Results
Appendix H Mou MacDonald (Formerly Mot Ewbank Preecsy Noise Monitenng Resulis
Appendis I Kipevoe [T Swack Emission Parameters and Incmerator Cernficate of Compliance

Appendix D Wirsiid NSD Saferv Polioy and Safe Waork Procedures for Construction Sites und Power

Plants
R Wirsid NSD brandard Soil Prevenuon, Control and Contngsnoy Plan

Appendin L Generic IFC Annual Monitoting Repont

e






P dncinanonal

hule foun

shU A Bopaon

il

1. INTRODUCTION

Travo Power Company Limited (TPC) proposes to build, own and operate a 74 MW cogine-driven powe
plant in the vieinits of RKenva Power & Lighting Company Limited s ox xisting Kipewvu Power Station in

Mombasa, Kenva (Fioure i1 Th e proposed pland imm*ra as Kipeva JLwill be locaed on the West
Muiniand overlooking the Port of Mombasa (F tgure 123 The site is on unde veloped mdusirial fand bor-
dering the DOTE are,

Two power suwions are plinned for the general site. Nipevu L an engine-driven power plant of aip;n'c?:ﬁ_%w
mately 75 I’ W cupacity will be owned and operated b\-‘ KenGen (formaliy know as the Ke nva Power
Company Limited). Kipevu 1L the project addressed by this environmental assessment. is an mndependent
POWES project,

To avord confusion between the existing Kipevu Power Stalion and the proposed Kipevu [ and 1L the
i
I

former will he called the Cexisting KPLC power stauon™ in the remainder of thix environmental assegs.
ment.
TFC s 2 special purpase company estblished, under the laws of Ken vin e buid, own and operate the
Ripevu I power nlant. Wirtsili NSD Power Levelopment of the UK and Wiirtsili NSD Fasters Alrica
B

Lid.are presently the only shareholders of TPC 1 is the intention o introduce as soon us possible twe
NEW COMPOTEe Shun h\:E"*r\ i}h Commonwealth Developmen Corporation {CDO) and i Cinergy ‘%\f-’-‘*"

i s focad company formed through 4 foint venture of O inergy Corpora-
Fromotion Services (1PS5, o local cor smpany thatis part of the Aga Khan

SA LmJ Industria

Slepment I is aise expected that the internations! Finance Corporation will take

I
AN SOy position in the project. It is planned (o firma we e project by non-recourse debi and equny, in

e rabie of 7005
L1 Need for the Project

e Covernment of Kenv ]
f\‘?‘v‘» 10 1837 MW aver the D0-ven

jected to rise from 3735 GW,, 10 10,330 C AW To sausty th
from 784 MW 1o 2004 MW over the 2(;»},'{-:;11" period

The corresponding enerey demand i pro-

Mol

i per mJ from 1993 10 20

> maximum national demand for eleCtriciiy 10 merease from 621
13
i1

§ demand. generating capacisy will have o
of

ncrease the projections,

. o

The required expansion of alectrical generalion capacity can be achi

%

ved in ¢ umely manner only by

developing a judicious combination of geothermal, thermoeleciric and hvdrocleciric generalng sta-

tons. Both the public and privaie seciors will have 1o participate 10 this endeavour,

by ?1}5(‘r0¢?@ i instatiations consiructed between 1965

In 1996, 87% of Kenva's power was Zeneraied

and 1991 on the Tana River and in the Nerio Val lev. In addition about 435 MW of geothermul power gen-
eration capacity was in place in the Olkaria area of wentya, and thermal projects (ota ing 64 MW were
under development in the same ares

‘onventional thermal ar wine-driven power plants o urrently generate onlyv a smafl percentage of
. £

C en
}\ enya’s power, Most of these facilities are in Mombasa, A sunmmmary of the status of power SERETALICH

cilities in Mombasy as of February 1090 iy provided in Tahle |

Mombasa and snvirens suf
! ; i.‘; reduced. Under thege

wy of eleciricin

fer fram insufficien BOWEr geperation capaciiy. parniculariy durmyg extended
dry periods when the supn ' v

rom up-country hvdroelectrie source

e fszcr'e:x:ﬂnn‘-i} retiant on its thermal (steam turhine and engine-driven)

crreumstances. the region hec
power generation unis, Because there 1x Hitle roserve capachy for peak power generation, poveer ralion-

7
o
b

Mg cecurs when unis are when out of servies (or mu nlenranee or repair
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Tabie 1.1 uxisting Power Generation Facilities in Mombasa

Plant Popdw Type ! Fuel | Comments
PR Power Station
Dniie 1.20.3.3& 6 Sicam Turbmes HEG Out of Service
(max, 3.5% 5
Combined Unis & &7 6 Clark-Chapman HEC To be retired upon Kl and
steam wrbing tmas. 3.5% Sy KIT entering service
(as Turbing RENS) O Frame § Eeroseno Serviceable uniil cirea. 2003-
ans wrhine (. (L1550 5y 2004
Wesimount Power Barge
Gas Turbune 435 aas wrbine Rerosene Commussioned m 1997 lo-
fmos, L13% S cated in Mombhasa Harbour

= awsumed 1o he same os maximem specified sulivr content of fuel for g turbine wil a1 exishng FPLO station

Source: F. konuche, Chiaf Engincsr. Kipevu Power Station, paisona COMMUMICAIODN

Manv manufaciunng. food storge . and wovrism facilites in the Mombasa area do not possess significant

standby power generation capacity. Power outages are frequent and unpredictable. They can cause sig-
nificant direct joss (e.g.. of perishable foodswffs) and foregone economic outpul. -

To alleviate the probiem of power mterruptions. KPLC has embarked on a program 1o signmificantly ex-
I x = A

oy
i

H

pand power generation capuciy in the Mombasa ared. KenGen k currcnz’;y constructing Kipeva L 3
gipe-driven power plant mm}:;im% Wi in size to Kipevu 1L which it will operaie on 2 site nearby the exisi-
C i also msmiling g second 31.6 MW gas

ing power station. At the exisung KPLT power statid

wirbine unit. TPC s pre gm\Lj Eipewo I falls within the ¢ plun 1o improve the power supply.

1.2 Power Plant Fuel

Both Kipevu | and Kipeve I will operaie on heavy {uel o1l (HFOI. Agreements regarding the supply of

the HEO have vet to be finalized. Kipevu T will obtain {uel from an independent fuel supphier. Currently
fuel supphiers can oblain HFO produced by the Kenya Oif Refinery or from offshore sourcas,

Secenario 1: Fuel From Kenyva Gil Refinery

The Kenva Oil Refinery is presently heavily under utilized and operates at 2 reported 55% capacity. The
trmary reeson for this s repore ity the lack of 2 market for residu al fuel o1l Al pﬂ:v“n the refinery is

T il

capable of processing crude off to produce up to 3.7% sulfur fuet which is the maximum sulfur content

atlowed for F-E-“O i Kenva, However, on average. the residual fuel produced by the refinery has been
tain fuel from this refinery.

¢
e

below 2.5%. The Kipevu | project will most certainty ob

Refinery management huve indicated that the current 33% capacity level of prcw?ucziion may eveniuaily

lead 1o the closure of the refinery and the refinery needs to contract with };' u L and Kipeve Hwe im-
DroVE 1S ﬁ:conf;m'xi 5. The Eugn.vu project will almost certainly obtain its f 'u“‘ from the refinery, how-

ever, if the Kipevu Il project were to adhere 1o the 1998 gnmslmes {or stack emissions {_(}.; ipd/MWe the
refinery would have to guaraniee a fuel of maximum [L9% sulfur. Discussions with the relinery indicate
that this is not practical nor economical considering the available crude supply to the refinery.

Following discussions with the mfimr\: management. Tsave Power concluded ihat rost logical and zco-
nomical approach o the fuel supply issue is to specify 2.5% maximum sulfur fuet for the Kipeve I projp-
ect thereby ensuring that the fuel supp! :; W uuid be availuble from the reflinery and adsmoy;—n%v Snsuring
that the most sconomicillv availabie supply Tor the Kipeva [ project was alse 2.5% ruther than the 3.2%

Hmit presentdy set. Use of reflinery produce =l 255 HFO by Ripevu Dand Kipevu B would ul ir,w. ah; refin-
(5 produced at 100 % capaeity. This would create the economic

ery o economucathy market all of the HI"
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Proad (U080 10a3 ropan ey

conditions neg
nlanned Quabin

cded Tor continued operation of the refinery ax well as wllow the refinery o proce
v improvement Project (Appendix Ak While the refinery maintains a simple proc

futy, pua

s vl s

ess the

facilities are w»‘i; maniained and operated entirely by siste-of-the-art compuier control EVEICN,

Currenty gusoline in Renva 1s leaded. and diesel

oif contams up o 1% sulfur, The Quality Improvement

Project of the relinery 15 an mvesunent in tﬁa:hnsit}g}' that wouid allow the refinery to produce unleads
gasoline and fow (.05 %) sulfur diesel oil. A reduction in the levels of these contaminanis in motor fuels
would have substantial environmenial and imman health benefits {or high population density areas of the

couniry such u

s Mombasa and Narrobi.

By specifving a 2.5% sulfur fuel off imit, the Kipevu [T project will

= Comply wi

ith the Seprember 01 1997 Draft World Bank Pollution Prevention and Abatement Hand-

book for stack emissions,

s Comply with the July 01 1998 World Bank guidelines for ambient air guality.

#  Pracucally imit the Kipevu el 1o 2.5% sulfur rather than 3.2%.

» Provide the reflinery with an opporiunity to operate economically and pravent its imminen: closure.

o Provide if

he reflinery an 0pportuniy o 5mpiﬁment the Qualivy Improvement Project plan ther

1

ehy im-

proving the gualiny of rasoline and dz: seland hence reduce awomotive emisstons of lead and 504

]

Ensure that the clectricny cost (o KPLC consumers 1s the Jowest possible.

Scenarie 20 Fuel FFrom Offshere Suppliers

tn arder to comy

have o procure fusl

.

forced o closs.
reasons this would
Kipeve [ using the 19% selfur fuel and jead (o an overall increase in the cost of L,nh*rﬁv to

the benefi of

from offshore sources with a maximoem salfur contens of }f e

robably result in the purchase of low cost/high sulfur (3.29) fuel. This woul

with the SO emission raizs setout in the 1998 World Bank guidelimes, Nipavu 11 will

The management of the Kenva Oif Refimeny has indicated that under this scenario the refiners would be
Thes would require Kipevu Iro also procure fuel from of(shore suppliers. For economic

d ne Caate

KPLC consumers. The refinery may < ‘io ¢ with the resuitant loss of jobs, negative impact on the Kenyan
GDP and associated collateral impacts. The benefits of reduced lead and sulfur in motor fuels may also

be last.

Tsavo Power ha

s no econoimic meentive of benelits from using 2.5% sulfer fuel. Al fuel is 2 "pa

S5

through” and the cost of fuel is borne by KPLC. Notwithstanding this TPC suppons modernizing and

upgrading the Kenva T Refinery bee
The company also supports th

the sulfur come

project has been plannaed sssuming use of fuel produced by the s

The TFC has ind

the guidelines specified in the PPA.

s speciied in

-’1?%1

W [0 g-erm environmental beneliis resulting from reducti
neof diesel and lead in gasoline. produced by the ug

icated during 18 review of the pre }ccf that use of 255 5 HF O is d"*""‘%pt:&%ﬁe as i

B
:

the 1598 emdalines are not excesded.

1.3 Key Features of Wirtsild NSD Power Plants

Over the past de

such as zmerge

power plants w

lecade. use of diesel engines in power plants has evolved from small-scale ag pplica
Ny poawer gcr‘;emm)n_ 10 !dsg

nhoan output of ep o 130 MW are common, and eve

1 iarg

s consiaerable potential benefit o the Kenvan ECoONOmy.

Ong in

led refinery. For these reasons the

et

oravided however that the overall dmr:mm alr guality guideline Jim-

Lons.

- i - - 1 - o, £ " : i
e-scale, base load power production. Today. f,f\s;&!{);‘zd digsel
Pplants are being proposed.
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The 19YV38. mediom spead diesel engine has beenu p )’“)U..u sholce Tor power plant apphicstions {or a

Al

number of repsons:

Jp g;ia provides the highest energy
rsimple cvcle power plants. An
ch

ambe: have achieved this. The

Low fuel consumption {i.e., ugh thermal efficiency): ] The 18V35 e

ouiput al the lowest possible fusl consumption anc d emisston levels fo
advanced fuel injection system and a specially designed comnbustion ¢

high efficiency results in lower emissions of SO,. particuiates and COs than other stmple cvele prime

MOVETS :

Low NO, emissions: The opumized combustion process of the 18V 38 has the positive benafit of sub-

stantially reducing NO, emissions in comparison o diesel engines of earlier design,

Short construction time: The power station will be completed and in full commercial operation within
50 months of the signing of the Power Purchase Agreement and wit hin 13 months of siart of on-site con-
SIMECTIon activily.

Pracricality of nn-site f;rs.fzimmmzzre: The 18Y38 engine has 40% fewer parts than the ?f‘f.““(i-i.is geEnera-
i of engines of its class, Al parts are easily accassivle, minimizing the complexity and exient of
mainienanee reguired. L,ﬂcai personnel can be trained 1o operate and maintain the plant.

Attractive capital and eperating costs: Diesel power plants are based on proven existing iechnology and
do not require extensive site-spectfic engmeermg The 18V3E engine is “short and low™ helping 1o mini-
mize space reguirements and the costs of ras 1wportatian, siwe development, and plant construction. Auto-
' crational

nated systems can control and monitor all engine and plant functions. as well as provide ©
alarms and protection from im zurds 1o plant These svstems greatly increase plant reliabiliny and security

y periorm other important 4 1.

while fresing Op“rd’m” staff i

1.4 Project Sistus

in November 1996, Wirnsili N‘SD Power Development Lid. submitted a proposal in response to the Gov-

srnment of Kenva s (GOK) Reguest for Proposa [ for o Diesel Power Plant ar Kipeva {1, dated July 5.

1996, Following protracted discussions, PPA negotiations commenced in July 1997 and a d“’m Power
CiNas.

T I

Purchase Agreement. Security Agreement and Land Lease Agreement were inftaied on July
The final agresments were st x ned on November 3rd, 1998,

The fuel supplier will be selected on a competitive bid basis in accordance with the requirements of the
Power Purchase Agreement. The choice of fuel suppher will be subject to the :1§in"m‘a§ of RPLO
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Topges

33200 Fngine {_‘nuiin;z Svstern

coohing circeis, The Beh- lemperature

cohigh oand fow-lemperature

ach dicsel engine will

evlinder heads and cvlinder hmers, The low- wmperature cie-

werowe ] cool the ohe i,
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cull wil coonl i

The engime coolmge warer will cireutate within closed loops. The cooling water will be circulated thro ugh

r;.idf:mi)r:\' mstalied oudoors, where heat will be transferred from the water 1o the ambient wir Fune wili

assist ths beat exchange.
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3325 Tacilities for Transfer and Storage of Fuels and Lubricants

PRL pipelme. which connects the Kenve O Refinery with il
Svis tank wuoks. T.lc right-of-wav of the pipeline is direcily
e 3.1 The connecting pipcline o

vhoundary of the sie
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3324 Systems for Handling and Treating Slodges and Gily Wastes
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3305 0 She Deainage and Pollution Control Svstens
Stormewaler Trom the tank varda, fuel unloading, Qaoiiny snd fuel treatment '{'méhimf‘_s will discharoe 1o an

) . ' P . R ;
ST ST ITAlor 0T ieg ouiside the dikedd encinsures, T le disehuros

will meer the World Bank

o for o1 and o greass, N other con NGNS are eaprected m the runofl

"‘. te o onuiural drivmage channed that 1 located north of the pland

Creein, The svatem wiil be d

siie and which tnud gocording Lo good on-

SINEUTING ructices to ensure that stormewater fows denoi resultan deeradation of the natural channel.
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31326 Huoman Sapitary Waste

Humun szmi‘a:u'-. waste will he ires ian on-sie septle svsiem. The resulung efffuent will be dis-
ik 320 Thes system i not expectad

POWEr piant wil

CONNECTION wooord

24 Power Plant Development

20 months wilt elapse

o.i" full commersial operu-

i I‘i’.".“v;\,\h.ﬂhdn OF VArIous

Actual on-sie

HUTECTIS N and Conlraciy eiting

construcuon activiny will oocur over o

area and s close w all forms of housing and commercial

FHor 4 construcHon cun i

3.5 Operational Personnels quuizen*mi and 'E"miﬁingg

approxumnately 80

complement of

Around-the-cloch o

basis by o mixed waff of operators and
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Al tal n;”r;‘i;r‘:“ sersonnel will be oriented and tainedd by the WRSDOps mobilization team. WNSDOps

> aperational xuprmn for m.»: poswer plan: onee i s n commercial operation. This
'

wiil also provid

af{ wraining and sk

o as well as penodic unannounced audits of plant op-

eration,

3.6 Operation Control Systems
» control room. which will be manned a all limes, will be the central powt from which esseniial plant
an be moniarad and comrotled. A f:m‘nprshcnmc PLC based monnoring svstem witl enable
ator (o moniior fuel supply and transfer, Inventory stats. and power g TeRerHiion

l functions will includs remote operation and monitoring of lank levels and essental

'mE: ¢ and stepming of digsel gencrators,



