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ENVIRONMENTAL ACTION PLAM
SECTION ONE
INTRODUCTION

This & nvironmental Asction Plan (EAF) sstaplishes the main orinciples and obligations in
relation to the averall project. together with an effective monitoring and mitigation policy that
enabies long-lerm compiiance with the Environmental Assassment Repoft.

Teavo Power Company Limiteg (TPC) has developed this AR from the Eryironmental
Agsessment Report {(EAR) produced iny TRC by ESG iriarmnational of Ontaro, Canada, in
July 1998, In arder to reach as wide an imtarested audience a8 possibia, the e eyironmental
Raeview Surmary (ERS), Kenya: Kipevu i, sune 21, 19987 was nrepared oY 1=, approved
py TRC, and disclased o he genera! public through the World Bank InfoShop by IFC and
ocally by TpC, The ERS provices nistorical packgrounds and general approaches agreed
metween FC and TPG on malor iSSUes such as sulphur dinxide (80 axhausl stack
gmissions, ambient air qualty monitoring, this £ pvironmental Action Plan, and high-voltage

iransmission ines ascociated with the nower plants in the Kipevu aiea.
This EAP adopts @ format whareby the linkages between environmental issues {or poteniial
wnpacts), management measuras (of mitigation), net effects (oF residual impacts) and
management information (07 manitoring) are made explicitly. A comprenensive summary of
hese factors and their linkages IS presented in the tables at the and of this plan anct deal
with both the construction and operaiion&% phases of ihe project.

lssues identiiied as raquiring & greater revel of information of analysis than can he Conveyes
solely in tabular format are discussed a8 narrative below. Also discussed is compliance with
iFC Environmental and Social Safeguard Policies. :

SECTION TWO
SNVIRONMENTAL MANAGEMENT POLICY

TpC will operate in an environmentally responsible nanner and will comply wiith all
applicable environmental 1aws and regulations. B Wit communicate © incividual employees

the nature of their anvironmental responsibilities, and will provide any training necessary for
affective snvironmental performance.

TEC will put in place programs 0 reduce the propability of any anvironmental incidents and
will deveiop contingency plans i advance for dealing with such incidents, ahould they ooCul.

RO will assign @ sanior manager to he cesponsible for environmenta managarmant and will

!
mave the necessary trained personﬁe% for environmental mitigaiionh and  monionng
procedures and policies.

Teo will assign @ member of staff 1 e Community nelations Oficar during the construction
and operational phases of the proiect. This officer will be the principal iink betwaen the
Kipevu ! power piant and the general aublic.

TPC will demand the same ievet of commitmant and performance of anvironmental
managemant from all s agens, supphiers and contraciors., and will stipulate thig in any
jegally pinding agreements i antars into with these parlies. With the sole exception of

compliance with the ambient air quality linit, which is 2 e responsibility. compliance with
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e BEAP will be contractually pinding wpon the Engineer, procure and Construct (EPG)
Contractor iroughout the ife of the o0 Agreement and upon the Operation and
Maintenance (D&M} Operatar traughout the ia of the C&M Agresment. ‘

SECTION THREE

=G %N‘E%RGNM%&T&L AND SOCIAL SAFEGUARD POLICIES

This BAP is designed © snable the Kpevy i power nroject 0 comply with aft applicable =C
Epvironmental and Social gafeguard polices, and Warld Bank Group Epvironmenial and
Liealtn and Safely guidelines. The policies and a brief statement indicating the requirements
and methodology for compliance with each policy are provided in Table 1 below.

,._ﬁ-__44._,,_._..,,u._.._4.__..,m,_.,..._._u_._ﬁu,_.ﬂ,m_..,_____,___.—l _W,._n,ﬂ.‘_._L.._N._mf‘_..ﬁ.u._.g....ﬁ..._..,,,.._.., [Ny

b Fable 1 Complianee of Kipevu It ith IFC Epvironmenial and Social Dategni ri Polici
| Policy | Btatus

Erronmaniai faessament Report has ean proguced in S ance witn the |

requiraments for & Caiegory B project and nas nean approved DY sha IFC and the |
enviroemenial authoriies in Kanya.

w._._w«—-.,.-___“...—-,._w__,,,_...-a—o—»« i ...._.u__..,_w.‘-—_,,..__ﬁ.._..—-,...._.ﬁ-:
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' pssessment !

Kipeyu S tocated inan ndustrial arad BWay frem oritical natural hapliats.

- [

i
ebitats e il A away o
- Op 4.00, Past | No significant nest managemant activities  ar® Geressary and wih not be |
| Management _ﬁ__w_ﬂ_j“ undertaken. I — ) a
B0, ndigenous | Kipevu s looated inan mdusiriaifmeirogm!itan area removed o any ndigendts :
| peoples seilernenis, :

.. e T Je—
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L OP T Gateguardinig Rehc struclures Founa on the site were OF YO
| Culjural oroperty i documented by the Mombasa City Coundcll, who autharised ineir disposal.
Y ot nentEs 0y W8 TE e Ww_m,__ﬂwﬂ_m.wuw,wmw_"_wd

JE e s i TS e e
e %

U op 442, lnvoluntary ! The sie is ooated on vacant lanc ot 15 eased by wpLC. s ihaerstocd that |

e | KPLG will compensate aiy persons afected along the rouie for ihe transmission |
| meseitlemant b T ; s | e . :
) | ling betweel the Kipavy Il site ares and the Raba grip-stalion. ;
: P36, Foresiny [ Mo aeforestation is neaded 10 establish the nroject, ; i
TOPp 457, Safety of Uams T The nroject Joes not myolve any dam corsiruciornt :
;"‘“‘_f""“—-'-_-w".."!,:;w—""‘-w"“‘—"" —'"““"""""”"‘:-"“"‘"'"_"-"“—‘““—""“—M"‘“""“""““""—"""“'M””“MM”MM“M'“ME"MW'M*MW““‘”’;
L Op 7.50, Crojecis on [, .- o " !
P o oy The project s not shuated on an internatiGned walerway. i
! imemats_@nat Watsrways ) - o ) |
St ds [ The project wil not utilise force *

R L ORI
Iu

i Ervironmental Review Summary

notice of its focal availability nlaced 0

| adverse reaction hag been recaived
aduerse er ,,

ik

i

SECTION FOUR
25’3%’2?&&'{%?%{2&?10% OF &Mif‘ERQNMEMY%L IMPACTS
WORLD BANK GUIDELINES

The World Bank guideiines for new thermai power plants summarise the ey production and
emission control practices required for compliance. The following subseclions dentity the
applicabie jssues and descripe the TPC respense during planning and sevelopment of the

Kipevu i power project.

issye: Choose the cleanest fuel sconomically available (natural gas is p;‘afer‘ab:‘e to off,

which is ;::referabfe to coall

Responsa TRC plans o USE the cieanest fuet asconomicalty available I Kenya. Natural
gas is not available for power generat‘ian legying heavy fuel ofl (MFQ) as se next most
sconomical fuel. During most of the planning and development nhases of the projgct, Worid

mank guidelines {in Sepiember 4967) limited 30O, emissions 10 2,000 mag/Nm’ {which can e
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Ie‘t by using M{) \cnt 5 sulphur contert of 2. 5% Qf lower), However ihe finalised
guideline {m Jutby 4 998) iasuﬂd jate i he oroject devmomﬂe*ﬂ; phase were © ‘dr‘g?c i 1o Hmit
50, emissions fo 2, DQG mgf‘\im plus 0.2 torne per Gay ner i‘\ﬁ\;' (yhich can ne met oy using
HFO with 2 su%phu; comtent of 1. g% or lower). Agreemet it wWas sached with the World Bank
o continue 1["10‘8{‘16}'\!&{13i" of the project using 2 5% sulphur HFO as major com! mitments
E\ad ready been made and 2 supstantial © \lcrﬁil reduction of gulphur emi iesions n Kenya

ould he achieved under sertalin cond Aitions.

“‘”hm only domestic source © of HFOD in Kenya is the Kenya Petroleum Refinery 0 Mombasa, 2
ew kilometres from the Kipevu 1 site, mmnng HFO from out%zde Kenya would have
lﬂ”mc*@d adversely On the commercial auture of the refinery and nthe \,osi of elecnicity
ger nerated by e plant. Refinery | managemeant advised TPG that st could retably t nrovide
A 5o, sulphur HEQ, even %’hf\uczh it historically “roduced HEC with up e 3 7"/0 smn”\m and
was already E‘:upmvmgt el 1o the Wipevd \ rewer plant. The refinery 2180 advised TPC
that oblaining 2 contract 'm %ppiy 5 58 sulphurl § HFO for K!pa\m i wouid help io secure the
Wmery~ futare.  1Ne contract would also Pnab i to supply 2. 5% suiphur HFO o the
Kipavu | plant which, after commissioning, would e consUMING  8ppT cevimately 110,000
metric tonnes of HFQ per year

A major updl ade at he refinary 1s at the detailed glanning St tage and an @ application | for
developrmeant funds is under C(matde: ation. The upg grade e would & enable the refinery 10 reduce
the sulphur G sontent of diasel fuel for rnad vehicles from 1% 10 2%, but this i5 LOﬂditiOﬂm
upon & secured future for the refinely. The current consumption in Kenja of diesat fuet M
(oad vehicles 1S appt gximatety 760,000 atric rennes pev year.

The use of 9 5% sulphul HED in the Kipevu ptant wouid thereforé achieve 2 sub stantia
and widespread gverail 'eoucmn in sulphul amission 0 Kaenya, rmuch of which s released DY
uncontrolied 4 yenicle engings i urban afeds. The total ceduction In sutphul amissions 10
Kenya is sstimated 10 be appmxmaw y 4, 300 tonnes ner yearn

The wrcrade would aisc inel ude technology to pfor‘uce unleaded fuel This should areathy
reduce th e emissions of mighty foxic ead elemenis i io the atmosphere of Kenya, given the
cE naz:msty \ﬁ yehicle engines to accapt unie ieaded patrol

Eor these reasons = 507 sulphul HFO I8 considered 0 ne the clean @5t —»cenom‘mmy ayaiabie
fusl. Plant sulphuf amissions us sing 2.5 7 o sulphul HEO will mest the emission regUiret menis
of the 1997 World Bank guidelines and in all other respects e 1098 guide elines wilt D& | mel.
Using 2.5% gulphur | HEG wilt T8 asult in 50« © concentrations i the exhaust stack of about 1450
mg?Nm well below she 1997 guideline yalue of 2000 mo/'\im

lsspe Selec the hest power 4 *G’FE,:“&?’!OH technology for the fuel chosen o nalance the
@nv;zonnmnim and ©conoi THE DGHPT;{,\) The chofcé of fechnclogy and pollution controf
systems g will be hased ol the site-sp pecific fmwronmerﬁia;’ a%ﬂxe&,&\m@ﬁf

Response: Wartsild diesel sechnology Brov: dest

Low fuel consumption and amigsions: i The Vvarsia 1838 rande of engines
prowde:. high power output wit it low fuel consumplion and emission eyels, LOW
emissions aie schieved 1 through an advanced fuel injection sysiem and a specia fy
designed o mbustion chamber.

Short construciion i time: The pows? siation is scheduled © ol cmmie“ed and in full

commaercial oppsahon within 20 montns of the signing ot the Powel Purchase
»‘\greemem and within ? 13 months of the start of on-site construction activity.

i

practicality of opesite maintenance: The 18V38 angines have 40% fewer parts
ihan the prevt ious generation of \Wartsiia engines. All parts ais sasily accessibie,
mmrms ing the © romplexity a and extent of maintenance® required. Local p Ewrmnnei will
be trained to aperaie and maintain the plant.
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Attractive capital and operating costs: Diesel power plants are ngsed on RIoveEn
sxisting tachnology and do not require exiansive site-specific enginesring. The
18VAR engine 18 ‘short and tow’ helping 10 minimize space requirements and the

!
o
i

costs of transportation, site development, and plant const yetion. Automated sysiems
will conirel and monitor all engine and plant functions, as well as orovide operational
alarms and protection from hazards. These sysiems Wit greatly increase miant
reliability and security while freeing operating staff to perform oihet important duties.
tesue: For poflution control, consider the following: marticulales smalier than 10 microns i
size are most impaortant from @ health per&peci‘fve, and acceptable jevels of particulate miatier
removal are achievahle al relatively fow COSL

Rasponss. The Kipevu project will meet Waorld Bank guidetines for particufate matier

erpissions. The project Nas orily a minot effect on predicied ground ievel concentrations.

issue For poliution control, consider the following: NOx reduction can be achieved by oW
NOy burners and other combustion modifications.

Rosponse: The Warisid 18y38 engines will be fitted with Wartsita's iatesi low NOx
comhbustion control technologdy. The Plant will meet the NMOx emission guidelines of the
World Bank.

issue; Before adopting expensive conirot technoiogies, consider the option of achieving
oifsetting reductions in smissions of critical pollutanis at other SOUICES within the airshed fo
achieve acceniable ambient levels.

Response. Use of 2.5% suiphur fuel in the plant wil drive the sulphuf conient

standard HFO down from approximately 3 7% to 2.5%. Seheduled changes in refinery
technclogy may also reduce sulphur ievels in the lightet digsel fuel ofl from 195 10 0.2%.
Together, thess caductions wil achieve & widespread averall reduction in mass sulphur
emissions in Kenya, particularty in urhan areas. Start-up of Kipevu 1 will also aliow the
agaeing HEC fire boilars at the existing Kipsvu Steam Pilant to be rotired. When inese aifsats
are considered, ambient concentrations of sulphur are predisﬁed o be within World Bank
guidelines.

of the counidy
&

4

preferred, hut the environmerial and cosi characteristics hoth of inputs and wastes shiot
assessed oné casa-hy-case hasis.

Issue; Sulphur ovides removal syslems which genefate jess wastewater ae normall
L

Idh

;oo

Responsel Sulphur  OxItes removal {desuiphuris&tiom) i not considered a feasible
rachnology for the Kipevu M oroject. The size of the site is inadeguate to house he
aquipment and storage space required fot e technclody, and a disbensfit of the process (s
that higher ground levet concentralions of MO, ocCUr, since the cooled eyhaust gases
disperse 1855 sffectively

jssue. Ash disposal and reclamation should be managed © minimise ervironmental
impacts. especially the migration of toxic metals if present, 10 the nearby surface ard
groundwater hodies in addition i the transport of suspended aplids in surface runoff. Reuse
Fa i .

of ash in building materials should he considered.

Responsel Ash will not De generated by the diesel engines. A ninimal amount of ash will
he generated as 2 result of the pccasional pperafion of a small on-siie high—temperamfc
incinerator. The srnail amount of ash wilt be disposed of at the nearby Makupa fandfil.
1gsue;  Consider re-circulating cooling systems where thermal discharge to water hodies
may be of concern.

o
o
]
35
4
)
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Response! The plant will be cooled USING closed circull air radiators, iharahy avolding
fhermal discharges o water bodies and excessive consumption of waler DY gvaporafive
woolers.

lssus: A comorehensive monitoring and repoiting systeln is required.

Response: TG will follow the compreheﬂsive monitoring prograim that has been set out In
ihis EAP.

pROJECT apeCiFic 158UES
Stack Emissions

Stack emissions from ihe power plant are affectad by both the fuel burned and by the nature
of the combustion nrocess. G0, emissions celate primarily 10 fhe sulphur cortent of ine fuel,
whereas the factors sfiecting NOx emissions raiate primarily ¢ the temperaluie, pressure

and timing of the combustion DroseEss.

TRO intends 10 USE the cleanest fuel aconcmically availabie in Kenya, LEQ containing 2 5%
suiphur. AS descriped above. this approach complias with the approach for project planning
and implementation set out in the World Bank quidsiines.

The World Bank guidslines applicable tor particulate matter and NOx are hose set out in the
108 Handbook. The applicable guidelines sor SOy are those set out in the 1947 draft
version of the Handbook, these heing applicable at the bidding stage and during negotiations
for the power purchase agreement (PPA).

The World Bank makes provision sor variances oM the targels guitined In s Poliution
orevention and Abatement wandpock. 0 the forward i the Handbook i states: ..0he
guidelings contained in this Handbook will apply © all World Bank Group funded projects
approved on or after 1 July 1 g9g, unless the project sponsar cal demonstrate that a
significant investment has ween made (oF that a legally binding agf'eemerzf has been entered
info) in reliance ol the 1988 gus’deiines.”

in the case of the Kipevu 1l project, fiyad agreements Were entered into as @ rasuft of
Wartstia's successful bid fof the project in November 1888 and negotiated N good faith on
ihe basis of guidelines in place al the IFC between 1006 and July 1gog. There argé No
applicable Kenyan guideiings limiting POWEr plant siack emissions.

TP helieve the Kipavu H power plant wil mest the applicable guidetines for SOy, MOy, and

sarticulate matiar described in Table 2 helow.

[ i B T ‘T e et b . - (1
L Table 3 World Bank {(Guidelines and Predicied Lnnissions for the Kipevu 1§ power Plant
. Subslance iorld Bank Guidelines predicted Emissions !
e S S0 mghim 7
2300 mg/Nm’ % Rany
2300 mg % (4 in fugt < 0.4%) .
"””—'*‘T’“'W"MW'M‘M”M“‘MTT TT”M‘”MM'T“—M“—”“'#““;”‘M"T"T”"“M"“M
Hae Mater | 75 mo/bm ; 75 mgiNIT
articutate MEnel | T T e TR )

4bl t‘ngiﬁﬁ?—

! G0 mg![\im"
.

peasu
Warld Bank P ution Pre

! (ol mank, July 1 1958}
|G Whodid Bani Potlunion orevention and Apatgment Handbook — Annual b

1 Handbook - ZET Thesmal Powed -~ Guideknes for New Plants,

=
I
]
=
povd
051
=
@
=
=

{yorkd “ank, Septembar 1.
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The Power Purchase Agreement Tor Kipevu 1l aiso specifies emMissicn rates.  In the
definitions section of the PPA it staies tat the World Bank guideliings refer (o]

The parts of fhe “World Bank Poliution orevention antd Ahatement Handbook - Farl i
Thermal Dower-Guidetings for New Plants” dated 1 September 1597 which are relevant 1o
diesel or engine driven power plants.

- yhaust Stack Configuration

The environmental review report preparad {or Kipavu | DY ihe consuliants Mot MacDonald in
1996 recommended that the stack for Kipevl i e similar e single B0 M stack
racommendad for Kipevu L That recommendation acsumed a certain design for Kipewu i
including & powernouse of simiiar dimensions. The actuat powerhouse proposed for Kipevu
(1 is much lower an Wipavu | - spout 12 m in height compared to 20 1 o maore for Kipevu 1.

YWorld Bank guidelines recommend that power nlants should not use stack heighis ess than
the GEP (Good Engineeling Dractice) ecommended values. For Kipevu i the good
enginesring valus 8 calculated as 2.5 smes the buliding haight {12 m}, which corresponds o
a stack height of a0 m, Subsequent axamination indicatad that the size of the Kipevu 1
powernouse should be includad in the determination of the stack height for Kipavu i This
analysis determined that the stack height should squat the neight of the stack for the Kipevu i
olant. As the ground level for Kipevu i ig & m higher than Kipevu |,

would put both ctack tops at the same clevaiion above SEE level.

B
-
1

= stack height of 45m

Previous experence has shown that grouping togethe! of ihe individual exhaust stacks from
sach engine into @ stack bundie generally resulfs 0 2 racduction in ground fevel
concentrations coraparad 10 ungrouped siacks. For Kipevl it was decided maimise this
affect by grouping all the stacks inio @ single bundie,

The alr guality calcuiations made i this report have heen based on 2 4% m single stack
hundle configuration.

Ambient Alr Guality

Al guailty ~onsiderations were a primary focus of the EAR study team’s impact agsessment
actvities. Exisiing grcund~%eve! soncentrations of NOy and 50, wersg monitored 10 astabiish
packground levels. 1he foliowing supsections describe the mathods used {0 analyse
impacts, the offects related 10 operation of Kipevu 1l and the curnulative sffects o0 regional

air guality.
Ay Dispersed poliutanis

Computer modelling techniques were used 10 predict the incremental effect of the proposed
power plang, The results indicate shat the World Rank guidelines for ambient air auality wit
he met. A summary of the resuiis "presemed inthe EAR is as follows.

The computar model predicts pollutant concentrafions for a range of averaging Hmes (2.4,
maimun t-houdr pyerage, Maximum JA-hour average and annual gverage). In addition,
useful information an ihe frequency of securrence and spatial digtribution {zone of impact) of
undesirable concentrations can e genefaied. The spatial distripution takes ine form of
contour plots of ngLind—ie\fel seliutant concentrations lisopleths). In the EAR, isopleths of Al
contaminant concentration Were piotted on & nolar grid representing & eaclius of 17.5 ®m
cantred on the Kipevu I power plant site,

4y

The computer model input parametels Waie optimised 10 sccount for multiple source plums
dse offects and ihe refationship patwaen NOx emissions and NO- in the atmosphers.

page 9 of 28
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Further optimisation was carried out 10 account for the specifi cteristios of the terrain in
e vicinfty of the site. AL any given time, the s of & stack plume Gan he
significantly differant over urban and rural areas. Urban heat slang effecs and ncreasec
mechanical rurbulence in 127G yrban araas fimit the developmerit of a stable atmosphere at
night-time, lgading © greatel horizonial and vertical spread of emissions from 2 giack. 10
differantiate between urban and ~ural areas, he model is equipRet with a separate set of
dispersion paramelers tor gach case.

M
Y
o
o
% o
s
—-
@ »
o
03

The terrain surrounding he Kipavu 1l power plant was classified a8 cural for the purposes of
modelling, because of the ségﬂ%ﬁcam amount of open serrain and water surrounding the plant
and the relatively low aspect of setiled areas within 3 ke of e stacks.

The poteriial for shoreling furnigation phenomena Was considered; 2 phenomencn aoouring
aceasionally on nearby ghorelings, When snusually high around tevel concentrations of
soliutants trom tall stacks are produced. The site of Kipevu s well removed oM the
shoreline of he indian Gcean {_appmx‘emate‘a” wiry but is within 350 m of the Port Reliz
Harbour, @ nody of water 5 ym wide. The site iz also on 2 il apout BO M above §2& level.
Thisis not & ypical satling for shoreiing fumigation events and he pm‘aab%liw anct severity of
such events (8 gwer than for @ typica setting, For thig reason fumigation was net considered
obea significant 18548 for the analysis of air emissions from Kinevu i

Air Guality mpact from Operation of Kipevu i
Contribution t© Ground t gyl concentraiions

The maximum predicted ambient concentrations of air poliuiants associated with the
operation of the pOWEr plant along, ignoernng ihe effect of hackground concentrations ot
potiutants, a7& shown in Table Three pelow. The rasulls are hased on e piant operating on
9 5%, sulphur HEQ fusl svaiiable from e Kenya Petroleum Refinery.

Thie key paramelers of interest are the 24-hour ambient concentrations for S0, and NC,, and
the predicted isopleths of hese air pollutants due 1o operation of the plant alone are shown in
Figures 54 and 5.2 of the EAR. The isopieths far the annual averages are provided in
Appendix = 1o the EAR.

The isopleihs show that he power piant has @ small coniribution o ground tevel

concerirations in the urban area of Mombasa, with higher ievels baing coniributed D the
rural area well inland and fo the east of the plant.

H
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‘. Tabie 3 predicted Winximam Gromnd ievel Cpncentyations of 50, MO and PM i
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packground plus copiribution from of Kipevd it

Predictions of air quality in vanous paris of e study ared. when both gxisting hackground

ambient concentranons and ihe effects of Kipevu il are taken DO account are provided in
Table 5.3 of the EAR.
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aqund levels are within the Worid Zank guidelines

in this area Kipevu I has a Mima

The resulis show that Kipevu il plus hackgr
3
‘ 1o the tigh background ievel

|
expect for the s4-hour SO ievels in the urban coTe ared.
effect — excesdance of the World Bank guigeling being dus

is moderate, e Waorld Bank guidelines state that the
foulates, S0y of NGO, shouid not gxcead
mute about 2 WG/ 10

Eor cases whete packground air quality
power piamt contribution to the annuat mean of par
5 ugim™. AS shown in Table 5 4 of the EAR, the pOwWeal plant wil contr

annual mean concentrations of particulates, NO, or S0

Cumulative Effects OB air Quality

s siuated next o Kipevu | @ simmilarly sized diesel power plant Computer
¢ unceriaken as part of the AR to asceriain the curnulative affect on ground
Jate matter from the simultaneous operation of

ripsvid
modeting wa
feved concentralions of 80, NO- and parlicy

notn plants.

While the Kipsvud | plant can operale with HFO with a2 sulphur content up 1o 3.9%, it 8
axpected hat the plant will actually use 2 8%, sulphur HEC following the refinery upgrace, as
st will De the only suel available oeally, The aggregats affacts have been modeiied and the
cegylis are shown in Table 4 below.

%::gieréw - ‘ﬁggﬁ{&ﬁ;éﬁ&&ﬁ@%s}?}w' and Snaual Gre and Level Foneentrations © § =t
MO, and parficulates tp the Mombasa Area with the addifion of Kipevu 1 ugf o) k
TBarametst | T UanCore S and el R B
. Back- ! Plant | (ol@ Back. | Plant | rowal Bace. | Plant 1T
i ground | Effect | & ground | Effect | R ground | effect |
TED, (24 his) N L 55 . 15 SRS 49

Arnual) E “w"'f’fwm‘;"mrﬁ'éﬂ Jﬂém—ﬂwmg—wmﬁw’_‘fﬁ g

Annual |
visual estimate o soplein d
mEimurT Vaue ratumned by B y

The contribution of poth plants aperating simulianeousty result in ground 1eve! concentrations
of 80, NOz and particuiate matter that are within the World Rank guidelines for ambient air
guality. oredictions  of s4-hour ground eyel in the study ares when both existing
nackground ambient concentrations and the efiecs of Kipevu | and il are taken into account.
sre provided in Tabie 5 below.

predicied Matim i&?%”ﬁ%xﬁ”ﬂa%?ef«{fﬁ%@ﬁ?ﬁ?&é ol 50, NO, and PM
contributed by Kipevu i and Kipeve 8 ( g.z;_gh’ﬁj} aperating on 1.5% sulphur HEC
! Rwveraging Periad ;. Plant Contribution | World Bank {duiy 1,
______________________________ ! (pg/m) [ -
24 howr's i 86 | 15
| ""4'M_M*ﬂ%?Teﬁa‘?ﬁwwmmwwwMM'"T‘{—.MWMM_W””
L NOz 24 hows 79
: T "TQEE&M‘)’H"""’"E"W"'“M-"TET -
=Y '

kground 54-pour ground level concentrafions of 80, already excesd
d 1 are small in this area, and

of 25 ug/m’ a8

in the urban coTE, bac
Yorld Bank Guidelines. The combined effects of Kipevu | an
will increase the axisting 24 hour average concentrations by & redmium
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shown in Tabie 5 However, this worst case affedt wilt ocCur infrequently ~ estimated on &8s
than 5 days per yean The maximum sffect in e suburban/industrial ang rural areas i€
similarly infrequent {refer 10 Figure 5.3 of the EAR]. Figure 5.4 of the EAR shows the

isopleths fof the 24-hr maximum ground \evel concentrations for the study area, 88 well as
e locations of the recepiors that Were used for the frequency catculations.

The miner and infrequent eifects on 24-hour concentrations described above would not effect
e categorisation of the airshed as ‘Good to Moderals pir Cuality’ under e World Bank
guidelines. The guidelines also indicate that ' areas of Moderaie Air Guality the pOwer plant
snould not increase the annual average of §0,, NO; of particulate mmatter by more that
gjg!m? As Table 6 below shows, ihe combined contripution 1 annug! averages in the urban
area by Kipevu | and 11 operating wogether 18 below 5 ug!m?‘._ complying with the World Bank
guidelings.

| Tapie & Mayimim Drpdivied Z4-Rout Cround Level {Tancentrations o 50}, N amid

i the Mombasa Aren with the addition of Einevd 1 and Kipeva i {ug/ )
v e T o ssneis SN

- R

Sx;buz‘b:_;p grd ndust

} al
Back- | Plant :

o Hura
Back- i Plant
ground | Effect’

i

AN pual
“Particulate Matter

T hA e L VA

Woise Cmission

predictions of noise levels in e areas surrounding the power piant were calcuiated usin

. - J } g - N
e = vironmental Noiss Mode! (ENM) software developed DY RTA Technology Py Lid of
Sydnay. pustralia. This software has been fraquently usec to successiully esiimate poOwe!

lant epvironmental noise sffects in other diesel poOwWer projacts.

ol

The model was run assuming an ambient temperatre of 95 °C and an atmospheric Rumidity
of T5%. Ground topography, surrounding buildings and windg were not ‘nciuded as variables
in the calcufation model.

The main NOISE sources at the power plant are the engines and power NOUSE. the exhaust
stacks, the charge s intakes, e cadiators, and e yentilation systen. These sound
gources are pf'es;en‘se(::i i sound pOWer evels inctuding diractivity information. The
calouiation mode! presents the noise contributed DY the powsl plant while opsrating at 100%
igad. The calculation snodet predicts she maximum environmentat noise effect of the powel
plant, hut measured valugs are axpected W he below he pred‘ictec; yalues. The caloutation
ares takes 1 sG km pased appmx%maﬁe%y on 500 m along esch cardinal point from the
carner of the power house. The predicied noise confouls within this area shown it Figure 55
in the EAR.

The World Bank guidelines indicate that for industrial and commercial argas, noise levels
should not axpeed 70 dB({A) of & maximum INCrEase in hackground teveis of 3 dR(A) where
packground noise already exceeds 70 dB{A)

P
]

ey
]
e

Page !
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dve eyt COMPARY Limiizd

The noise model predicts that the power plant will maet the World pank quideling of 70 dBA)
for all |
a

industrial and commercial areas surrounding e site.  The initia noise modelling
ndicated that noise levels in EXCESE of 70 dBA) might occur in o relativel
mmediatety south of the site and in @ second small area immadiately east of the plant. This
was addresssd during the development slage of the project bY switching from “atandard-
design’ radialors to Mlow-noise’ radiators, 10 reduce noise evels by about 5 dB(A).

i y grnall ared
§

The World Bank guidelines indicate that fof rasidential, institutional and aducational areas
noise levels should not excead 55 dBiAy during the day and 45 GB{A) dunng the night or 8

maximum increase i packaround wyels of 3 aB(a) where nackground NOES already
eyceeds the guideling figure.

There were NO institutions of schoois identified in the area of notse influence of the plant.

The nearest formal resicential ares i5 the Changamwe getfiement Ared north-wast of
site. Noise from e power olant at the closest residences in shis area will D8 nelow 45 dBlA),
and thus meet World Bank guidalines.

Thare 5 @ small informal residential area that has sprung up glongside he port aCeess 1o
norin-west of the plent site. The closest inhabitants it inis informal area ars ahout 440 W
from the site. In order to minimise environmental noige in this residential area th
plant has neen iaid out with the guietest side facing 0 the north. This revised iayout raduces
noise levels N he residential ares ny about & dB(A}. Based on this snorthward” facing layout
the World Bank quideiine of 55 dB{A) for day time noise i residential areas s met (rafer ©
Figure 5.5 of the EAR). AL night-time, noise in much of the informal residential area will also
he jess than e Workd Bank guideline of 45 dB(A). Howeven 4t the closest residences
{mbout 440 m to 340 m north-west of the sife) noise may reach 47 dAB(A) N worsl cass
conditions. This i very untikely tobe a detactable differsnce from the guidaling figure of 45
dBAT

Night-time hackground nolse levels in the informal getflement area nave not been orecisely
established but are expected 0 he between 45 and 50 dB{A). The model is &lsC axpected 10

+

provide conservative results as itis hased on worst Case conditions.  Thus, i s expected thal
i roise OCCUME above 458 dB(AY 1 will he barely noticeable above ihe existing NoIse
anvironment and thus will be in compliance itk World Bank guéﬁei%neg.,ﬁ\ Aoise-monitoring
program will be ~arried oul oNCe e plant is construcied, o measure the noise contripuisd

by the power plant. The monitoring will include measuremants at the formal and informal
residential areds.

Notse will als he contriputed by the Kipevu L power plant currently under construction. Nao
data 18 svailable of the noise levels expected {rom Kipevu b As Kipevu 1is also a diesel
anging power piant nolge emission levels arg axpacted 10 he similar 10 Kipavu b Howevearl
e contripution © Kipevu | plant o noise levels i ihe residential ared s expected 0
he considerad lass than Kipsvu it due to the shiglding afarded by the Kipsvu It plant and
the increased digtance of e Kipevu | site from the ofected areas.

L
iy
3
=
Bty
i
en)

High Voliage Trapsmission Line

Kenya Lighting and Powel Company Limited (KPLC), ine powel purchasef, otans 10
construct an acditional 18 &m of 152 KV doubie cirouit transmission line from the Kipevu
nower generation comptlex (of which Kipavu il s one of four power plants) 10 Rabal along &n
existing 132 KY iransmission fingé corridar. The existing cormidor will be widened By 25 mio
50 m ¢ accommaodate the new line. KPLO plans to clear the 50 m right-ct-way of all
dwellings and people fof safety and security reascns. This will necessiale regattlement of
an estimated 1000 peopie (in about 500 houses). most of whom reside in an area COVering
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appmxima‘mty one km of the right-of-way. O onstruction of the trapsmission iines will be
carried oul petwesn May 1699 and Decemper 2000.

The KPLC fransmission ine is not directly qttributable o, N7 ssgential for, operation of
Kipevu 1 Accordingly. {EC policy On resetiement (Mortd mank 00 4.20) will not apply 1© the
proposed fransmission ines.  FC IS, neverthelass, concerned about ihe resettlement
sssociated with this KPLG project. To this end, a0 =G Social Specialist mat with KPLC
during appraisal, and KPLC has expre&sed interast In naving his resaitiement meet FG
BOHCY ok 430, on ivolunialy Reseﬁ‘xemem) G Trust Eunds will be used 10 provide
WPLG with an expert rasettisment consuitant whao will assist In e preparaﬂon of a
resettlemeant plan. Terms of Reference (TOR) nave beeh prepamﬁ in collaboration with
xpL o, Both e KPLC officer responsibie for co-ordination of resetlernant and the
'!mpiamen"tmg consuliancy will work closely with IEC, itis IFC's ViEW that this wil iraprove the
nvestment cimate in e Kenya powWet sactor DY puilding capacity within KPLC, in addition,
iFC nas aotatned agreement in principle from the sponsors i cooperate with KPLC in its
‘ss'"ﬁp‘aememiaﬁom of the resettlernent plan.

EN‘S%RQ?‘%%‘@E?\ET%L i‘ﬁm«%ﬁ@%ﬁi%%ﬁ, WMTIGATION AND MONITORING

impact mitigation and monitoring requ%remeﬁts Wars discussed it Crapter 5 of the BEAR
without specific reference 0 ihe methodoiody for thelr implementalion, and Chapter 6
cocommeanded a framework for the Environmental Action Plan

A comprenensive summary of e notential snvironmental mpacts during the construction
phase of the project and the monitoring and mitigation policies 1© he undertaken py TPG i8S
pmv%de(;% in Table 7. A comparable summary of the impacts and the monitoring and
mitigation noticies for the epefatif}ﬂa’& phase of the projact i provided in Table &

THAVE POWER COMPANY SOMMITMENT

TPC B comritied 16 gifective ervironmental management sroughout the ife of the nroject
and has adopted the framework recommended i ihe BAR i includes e foliowing
alemenis, which will be applied squally © ihe construction and operaﬁ%onaﬁ stages of he
project:

o ap effective snvironmental management aystem fof i fife of the projact,

2 an firm 'smpiemen’aaimn and reporting schedule]

. an effective monitoring and mitigation programme,

. robustplans for further development. and

» detailed plans for integrating ihe BAP with tre project.

Afthe time of preparalion of the EAR, ceriain detailed alanning and design sctivities had naot

been compietad., and some work st remains to be done on the EaR. This renort describes
ihe AP aithe 1ovel of detall avaitable &t January 2000

¢ . 1

TRC intends © update he EAP as ine incividual programs developed. These updates
will be made ayailable © WG and he appropriale Kanvan govemment suthoritiss as they are

compiated.
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LaCAL BENEFITS PROGGRAM

Prograss on ihe implamentation of the Local menefits Program will be documentas in TPC's

annual monitoring repoits.
AMBHENT AIR QUALITY

ToC or a speciaiist consultant appointed by it will provide & monitoring station, capable of
continual MOx and S0« measuraments using elpctronic analysers and of periodic 2A-Nour
avyerage particutate mattet measuremants using a high Jolume parficulae matter sampler.
The monitoring siation will D8 located as shown in Figure 1 pelow. 1he siie is at or very
close to location ‘1 on Figure 5.4 of the EAR, the place at which the predicted maximum
24-hour concantration of SOx will oGCun and resulting from gparation of poth Kipevu | and i
nower plants. The monitoring station Wil operste for a neriod of zappmxéma‘{e‘zy six months
priar 10 eommissioning of the Kipsvu i plang, 1o anable TPC 10 collect §3f@~operatien&i
nackground ambient air quality data. '

TR will work with the Kenya Electricity Generating Company {imited {(Kenizen) - operatol of
Wipevu 1 - 10 combing 1gsources on the environmental monitering programme. Aso, the
Ministry of the = yironment Nas indicated is intsrest n developing an air-guaiity monitoning
prOgramme for Kenya, nchding she Mombasa aread. TRC will work with the Ministry, and
advise on any necessary raining. 50 ihat it can take Over responsibitity for the prograrmime.
The Ministry sould then huild up i3 expertise and expand the monitoring programme nto
ather areas of ihe courdry.

NOISE

ouring Commissioning e EPC contractor will, in accordance with the Testing Procedures,

underiake @ comprehensive field measurement grogramme 1o determing complianoe with the
slant design specifications and World Bank Group guidelings. The position and number of
recepiors will he as shown 0 Figure 2 helow, to confirm ihat the actua Plant Noise
measurements at nearby commercial apd residential areas are no greaidt than the
predictions given in e BAR. The D&M Operalol will repeat he field meastremeant
programme annually and fnllowing any significant change to the Siant that could impact on

externa noise jevels.

WATER QU ALITY

Water discharge il ocour from the oity-watel freatment systems, pairwatar run off, and other
souroes. Discharges from the plant will be monitorad DY the D&M Operator fof ok using @
sontinucus sampler and far oil and grease using quarterty grab samples laken for laboratory
analysis. Un a quarterly nasie the O&M Operator alse will underiake taboratory analysis of
samples from the Site waler dischargs culvert 1o gsceriain he jevals of alt contaminates
gpecified in World Bank Group guidelings znd in Kenyan ervironmental regulations.

aoCiAL CONCERNS

Project calated trafiic, nolse and dust generaied during construction and operation has
potential © digrupt the local commurity. TR will appoint 2 Communiy 2elations Officer {0
work with the campunity and commurity leadars 0 oromptly resolve any issues that might

ariss.

STACK ERISSIONS

T
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The EPC Contracior and O&M Operaiof will measure sxnaust siack emissions, in
secordance with e Testing Procedures. Direct measuraments of stack emissions will be
carried out by the spC Contraclol Guring cormissioning and by the O&N Operator on an
annual basis thereafiar. Surrodate methods will ne employed DY the O&M Operator 10
monitor stack emissions of the foliowing ihree parameters.

s 50, emissions will he indiractly monitorad when pperating the plant with cach new paleh
of HFO and at 1east every ree months, using the sulphur content and 1oWer heating
value (LHV) of the fuel, according 10 ihe 180/CD 8178-1 Standard. The HEQ sulphul

content will D& analysed by the Fuel Qupplier according o e procedures sei out in the
Fuel Supply sgreement.

s LIry particulate matter (DPM) will be monitored Lsing gimilar testing and analysis methods

for the ash content of the fuel,

. Owdes of nitrogeh NGy will he monitored by measuring and racording the el injection
dimning and e charge ai cooling water ramperature.

W

Ear the latter o narameters e surrogate resting provicies indicat results onty. This 18
due to e fact that inere are 8 NuUMber of parameters sfeciing both i oPn and NOx lavels
and the cumulaiive affect of them is difficuit © predict ancurately. 70 axampie, NOx jevels
may drop slightly with increasing cperating Nours if peak combpustion pressures fali and

components weal.

et

g
m B

1
=

The power plant i equipned with seven dentical engings, each with 2 saparate exhaust gas
duct, EBven tough 2l angings have dentical operatling fequ‘sremen’zs, amigsions om gach
enging will ne measured. The specific measurement plan for sach parametar follows, and

the resulis of amission monitoring wil pe pm\féded in the yearly environmenial managemert
report pmduced hy TRC.

Emission {esting wilt also be carried out by e O&M Operalo? following any significant
change engine configuration and any significant seivice modifications, such as changes to
injection o7 vatve timing and oylinder firing pressures.

Suiphur pioxide {504 Cmissions

Sulphur in Ne fusl reacts Wit combustion air o form suiphu? diowide, and the gulphuf dicuide
ernission can ne caleulated from the fuel consumption rate and he sulphur content of the
fuel, Analysel methods for directly measuring 50 in the exhaust gas do not achieve higher

aocuracy than the caloulation method.

The applicable measurement standard 1S e OICD 81781 chaplet 7437 Caleulation of 30y
“missions from Sulphur Conient in mpel The a8 curacy of the method is dependeﬂt A the
sulphuy analysis method and of the fuei consumption measurement. Typically, a0 SCCUracy

of £10 % can 08 achieved.
Oxides of Nitrogen {(NO¥) Emissions

NOx emissions will be measured 0 e exhaust gtack using an instrument analysis

procedure. The applicabie measurement standard is =pa Method TE, USA Determinaton of
Ritrogen Oxides Emigsions from Siationary SOUrces {_Emstmmemal Anatyser Method).

The typical schievable acouracy for NOy testing at @ given oxygen level 18 £15%, i the
inaccuracies #rom both the orygen analyser and the nitrogen axide analyser ars included.
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particuiate Emissions

particulate matler ernissions will be measured by an in-stack gra\r%me‘iric method with 180~
Kinetic sampling. The applicable measurement standard is 180 5056 Determinalion of
Concentration and Mass Flow mate of Particulate Material i Gas-carrying Ducts - wanual
CGravimetic Method, and typical hesl achigvable accuracy is £20%.

EVALUATION OF RESULTS

A measurement shall be deemed 10 exceed the applicabie thresneld value i the measured
yalue minus he satimated inaccuracy exceads he alowable imit.

MONITORING

cvironmental monttenng, which started with the coliection of packground data a3 part of the
AR study, wil continug with appropriate follow-up procedures dunng commercial operation
of the plan vionitoring will provide data on key environmental, social and occupational

&
nealth and safety aspects and on the effectivenass of mitigation Measures of the project.

The monioring iNks to the described impacts and ihe mitigation measures are addressed in
Chapter 5 of e EAR and in this management plan.

TR and 1S contractors wil implement as indicated the monitoring and follow-up programs
set out in Table g andthe detalied PONIOTNgG Processes are described heiow.

Once a yearl, d sumimary of the monitoring information wil ne submitted by TR o IFC and
1o the local suthoritias in Kenysa. Compilation of the report will be the responsibitity of TPC.
The report will totiow the format of the form provided as Appendix one.

Opportunities 1o combine environmental monitoring and mitigation with Ken(3en, oparator of
Kipevu | and the Kipevd Steam Plant, ae being explored DY TPE o avold guplication of
affort and maximise the eHeciivaness of the environmental control prograrm. initial
discussions have aiready taken piace with KenGen at Piant Managet tevel and an approach
i the University of Nairobi is undenvay. This should deveiop an agraat way forward for
sffactive anvironmental management of the four power plants in the Kipevd area.

%%?LEME?\H&?%QN SCHEDULE AND RE%?G?@%E%ELET%S

Table 10 provides details of 1hose organisations responsibie 107 the implermnentation of the

mitigation and monitoring measures Necessary for compliance with the IFC Guideiines.

INTEGRATION OF THE MAMNAGEMENT PLAN

During project mohilisation, pE(soﬂnei respmsibi!it‘ses and authorities will be clearly defined,
documented, and commiunicatad. TRC will provide support fof environmental rnanagement
including adequate muman and financial resources, and appropriate rachnology and skills.
RO wil prepare an gryvironmenta: comphance schedule, which will clearly state it
anvironmeantal respon miities and those of its agents, suppliers and contraciors. One seniol
parson &t ihe TPC office in Kenys will be mominated as responsible iof ervironmentat
managament, including overall co-ordination of sryironmentat 1ssues. That person will take
overall responsibility for mitigation measures, for Pronioring programs. ior supsrvision of
personne%, suppliers and contractors. o7 monitering taboratories, and for reperting the resulis
within the company and to relevant zuthorities.

[&)]
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