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1. INTRODUCTION

In response to the request of the Government of the Republic of Kenya
(hereinafter referred to as "the Government of Kenya"), the Government
of Japan decided to conduct the Feasibility Study on Mutonga / Grand Falls
Hydropower Project in the Tana river basin in the Republic of Kenya
{hereinafter referred to as "the Study"), in accordance with the

relevant laws and regulations in force in Japan.

Accordingly, the Japan International Cooperatien Agency [ hereinafter
referred to as "JICA" ), the official agency responsible for the
implementation of the technical cooperation programs of the Government of
Japan, will undertake the Study in close cooperation with the concerned
authorities of the Government of Kenya.

The Government of Kenya has appointed the Tana and Athi Rivers
Development Authority (hereinafter referred to as "TARDA"),as the
implementing agency.

The present document sets forth the scope of work with regard to the

Study.

1. OBJECTIVE OF THE STUDY

The objective of the study is to carry out the Feasibility Study on
Mutonga / Grand Falls Hydropower Project in the Tana river basin.

Il. SCOPE OF THE STUDY

The Study will be carried out in the following three stages:

Impact Study Stage
feasibility Study Stage

I. Initial Environme
2. Definitive Plan
3. Feasibility Stud



Definitive Plan / Prefeasibility Study and Feasibility Study are to be
carried out taking maximum account of the results of the Initial
Environmental Impact Study .

In case a serious negative environmental impact is identified in the
Initial Environmental Impact Study Stage, implementation of succeeding
stages of the Study will only proceed after agreeing an appropriate action
plan between JICA and TARDA.

The details of the respective stages are as follows:

1. Initial Environmental Impact Study Stage

(1) Data Collection and Review
Collection and review of all existing data, reports and other
relevant information in regard to the environmental issues
(2) Site survey
Site survey and reconnaissance including aerial photo survey
(3) Initial Envirenmental Impact Assessment
1) Study on resettlement in and around dam/reservoir area
2) Social and economic study in and around dam/reservoir area
3) Ecological study coVering the area around the dam/reservoir and
between the dam site and the sea
4} Others
(4) Recommendation and SuggBStidn to the Project
Recommendation and suggestion to the Project planning based on the

result of the initial environmental impact assessment

2. Definitive Plan / Prefeasibility Study Stage

(1) Data Collection an

Collection ang

eview

dw of all existing data, reports and other

relevant informyg

n-7 %



(2)

(3)

(4)

(5)

(7)

(8)

(9)

Site Reconnaissance

Site reconnaissance from the view points of topography, geology,

hydro-meteorology. and other aspects

Aerial-Photo Mapping

Aerial photogrammetric mapping of the proposed dam and reservoir

areas

Power Survey

1} Study on institutional_framework and management of power supply

2) Study on existing power supply system |

3) Study on power demand forecast and role of the Project in the
total power system in Kenya

4) Study on power balance including power expansion program in the
basin and in Kenya

Study on other_reservoir based Water Use Schemes _

Study.on other reservoir based water use schemes besides hydropower

development projects, such as irrigation, watér diversion, water

supply, tourism and others

Preparation of Preliminary Design

Preparation of the preliminary design and preliminary cost estimate

of the High Grand Falls, Low Grand Falls and Mutonga Hydropower

Projects respectively |

Preparation of Development Scenario

Preparation of the development scenario for the High Grand Falls,

Low Grand Falls and Mutonga Hydropower Projects réspectively,in

consideration of total water use

Comparative Analysis of Development Scenario

Comparative analysis of the development scenario and identification

of the first priority projéct taking account of technical,economic and

financial aspects and an analysis of the water releases and flood

attenuation,upon th ta wetlands area in particular, for each

development scheme.

Conclusions and Recomgend
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3. SCHEME SELECTION

At the end of the Definitive Plan / Prefeasibility Study Stage, TARDA
will decide which project shall proceed to the Feasibility Study Stage,

taking into account the Prefeasibilty Conclusions and Recommendations and

the long term development needs of the Country.

4. FEASIBILITY STUDY STAGE

The following works are to be carried out on the identified project:

(1)

(2)

Topographic Survey

1} 1/1,000 contour map for main sites of structures

2} Longititudinal and cross section surveys at dam and ppwerhouse
sites, along waterway and transmission line

Geological and Géophysicai Survey

1) Geological mapping

2} Core drilling

3) Seismic prospecting

4) Construction material survey

{3) Hydro-meteorclogical Survey

(4)

(6)
(T7)
(8)

1) Installation/rehabilitation of hydro meteorological stations

2) Hydro-meteorological observation

3) Hydro-meteorological study and analysis

Operation_Study

1) Study on the optimum water use and power generation program

2) Study on preliminary operafion rule in conjunction with other major
existing reservoirs

Optimization Study

Optimization study on préject size taking into account power,

irrigation, flood control, etc.

Design of Main Structures,Wechanical and Electrical Plant

Design of Transmission Linds and Substations

Design of Access Road

L



(9) Construction Program
1) Construction plan and schedule
2) Survey on conceivable transportation route
(10} Cost Estimate
(11) Economic Analysis
Economic and financial analyses
(12) Environmental Impact Study
Carry out detailed Environmental and Socio-Economic. Impact Study
considering the results of the Feasibility Study Stage
(13) Conclusions and Recommendations

Conclusions of the evaluation of the project and recommendations

IV. STUDY SCHEDULE

The total period required for the Study will be approximately 24 months.

A tentative time schedule is shown in Appendix I as attached hereto.
V. REPORTS

JICA shall prepare and submit the following reports in English to the

TARDA 1in accordance with the tentative time schedule in Appendix [.

(1) INCEPTION REPORT 30 copies

(2) INITIAL ENVIRONMENTAL IMPACT STUDY REPORT 50 copies
(3) PROGRESS REPORT NO. 1 30 copies
{4) INTERIM REPORT 30° copies
(5) PROGRESS REPORT NO. 2 30 copies
(6) DRAFT FINAL REPORT . SU.copies

~their comments on the Draft Final Report to JICA
dr the receipt of the Draft Final Report

TARDA will submj
within 30 day#
(7) FINAL REPORT \

50 copies

1~ 10 ' @



VI. DIVISION OF TECHNICAL UNDERTAKING

The division of technical undertaking by TARDA and JICA is detailed in

the Appendix II as attached hereto.

VII. UNDERTAKING OF THE GOVERNMENT OF KENYA

1. To facilitate smooth conduct of the Study, the Government of Kenya

shall take necessary measures:

(1)
(2)

(3)

to secure the safety of the Japanese Study Team,

to permit the members of the Japanese Study Team to enter, leave and
sojourn in Kenya for the duration of their assignment therein, and
exempt them from foreign registration regquirements and consular
fees,

to exempt the members of the Japanese Study Team from taxes, duties
and other charges incl&ding preshipment inspection and importation
fees on equipment, machinery and other materials brought into Kenya

for the conduct of the Study,

(4) to exempt local consultants or contractors from value added tax

charged on all subcontracts with Japanese Study Team engaged for
purpose of carrying out activities necessary for the implementation

of the Study

(5) to exempt the members of the Japanese Study Team from income tax

and charges of any kind imposed on or in connection with any
emoluments or allowances paid to the members of the Japanese Study
Team for theirservices in connection with the implementation of the

Study,

{(6) to provide necessary facilities to the Japanese Study Team for

(7)

remittance as well as utilization of the funds introduced into Kenya
from Japan in connection with the impTéhmentation of the Study,
to secure permission for entry into privatle properties or restricted

area for the implementation of the Sfudy,

-1l ;



(8) to secure permission for the Japanese Study Team to take all data
and documents including maps and phbtographs related to the Study
out of Kenya to Japan,

(9) to provide medical services as needed. These expenses will be

chargeable on members of the Japanese Study Team.

2. The Government of Kenya shall indemnify the members of the Japanese
Study Team against any actions or claims resulting from, oceurring in
the course of, or otherwise connected with, the discharge of their
duties in the implementation of the Study, except when such claims
arise from gross negligence or willful misconduct on the part of the

members of the Japanese Study Team.

3. TARDA, as implementing agency for the project, shall collaborate with
Kenya Power Company and also coordinate the activites of other
concerned governmental and non-governmental organizations, in order to

ensure the smooth implementation of the Study.

4. TARDA shall, at its expense, provide the Japanese Study Team with the
following, in cooperation with other concerned organizations:
(1) counterpart personnel,
(2) suitable office space with necessary furniture in Nairobi,
(3) credentials or identification cards,

(4) appropriate number of vehicles with drivers, if pessible

Vii. UNDERTAKING OF JICA

For the implementation of the Study, -JICA shall take the following measures:
1. To dispatch, at its own expense, Study Teams to Kenya

2. To pursue technical gransfer to the Kenyan counterpart personnel in

the course:of the Study
3. To hand over backgrgund data to TARDA used in the study for the purpose

of technology transfer.

12 Ci:;;;;;?



IX. OTHERS

JICA and TARDA shall consult with each other throughout
Study in respect of any matter that may arise from or in
Study.

(7
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13th August, 1993
MINUTES OF MEETING
ON
THE SCOPE OF WORK FOR FEASIBILITY STUDY
ON MUTONGA / GRAND FALLS HYDROPOWER PROJECT
IN
THE REPUBLIC OF KENYA

1. The Preparatory Study Team organized by Japan International Cooperation
Agency visited Kenya from 8th to 14th August, 1993 for the purpose of
agreeing the Scope of Work regarding the Feasibility Study on MWutonga /

Grand Falls Hydropower Project in Kenya.

2. In connection with the above,a series of meetings were held between the
Kenyan Side represented by Mr.C. Read, Projebt Engineer, The Tana and Athi.
Rivers Development Authority and the Japanese Side headed by Mr.N.
Shimomura, Leader of the JICA Preparatory Study Team. {The list of

attendants is attached in the Appendix.)

3. These Minutes of Meeting supplement the Scope of ¥ork agreed upon between
TARDA and JICA dated 13th August, 1993 and should be read in conjunction

with that document.
4. As a result of the discussions, both Sides have confirmed the following:
(1) The details of the proposed terms of reference for the JICA Study
Team will be described in the Inception Report and they will then be

finalized in discussions between TARDA and the JICA Study Team.

(2) All activitie Jertaken by the JICA Study Team within the Republic

of Kenya sha ronducted in accordance with relevant Kenyan laws

and regulatio
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(3)

(8)

(9)

{10)

The Initial Envivonmental Impact Study will be carried out in
collaboration with Kenya Wildlife Service and other concerned

Governmental and Non-Governmental organizations.

The results of the Initial Environmental Impact Study Stage are to be
compiled in the Initial Environmental Impact Study Report. The Report
will be available to the public and a workshop will be held to

discuss the contents of the Report.

With reference to the agreed action plan to offset any identified
négative environmental impact,it is agreed that up-dating of the
action plan will be carried'dut to take account of changing

requirements as the project design crystallises.

Installation/rehabilitation of hydro-meteorological stations will be
carried out ia the first stage where it is effectively used for the

Initial Environmental Impact Study.

Site Reconnaisance activities will include trenching,pitting and

geological survey.

The Prefeasibility Study Stage shall include investigations into the
practicalities and viability of developing the Low Grand Falls
option with provisinn.fur raising to the full High Grand Falls option

at a later date.

Hedical services which are to be provided to members of the JICA Study

Teaw by TARDA means services normally availabie in the area of work.

Aerial photography of the Delta Wf ds area will be conéidered in

the Japanense fiscal year 1994/19%
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TARDA requested JICA to provide the equipment necessary for the

implementation of the Study as scheduled in the attached appendix.

TARDA requested that technical training be provided te counterpart

personnel throughout the implementation of the Study.

JICA will send a copy of the Project Inception Report to TARDA in
advance of the arrival of the JICA Study Team, provisionally scheduled

for Janvary / February 1994.

It was agreed that the World Bank and her concerned Funding agencies
should be appraised by TARDA of thd progress of the Study and sheould

receive copies of the Stage Reports.
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L. MR.
2. MR.
3. MS.
4. MR.
5. MR.
6. MR.
7. HR.
8. MR.D.
9. HR.\
10. MR.
Il. MR.
12. MR.
1. MR.
2. MR.
3. HR.

LIST OF THOSE ATTENDING

KENYAN SIDE

C.READ PROJECT ENGINEER,TANA AND ATHI RIVERS DEVELOPMENT AUTHORITY
A.M'ARIMI  CHIEF OF OPERATIONS AND TECHNICAL SERVICES, TARDA
J.N.ONGEUU  AUTHORITY SECRETARY, TARDA '
J.N.KAINDI  ENGINEERING SERVIGES MANAGER, TARDA
0.K.BOBOTTI HYDROLOGIST, TARDA
P.C.KAMAU  PLANNING MANAGER, TARDA
M.M.GATERI  PRINCIPAL PLANNING COORDINATOR, TARDA
D.M.MWANGI ~ CHIEF ENGINEER, KENYA POKER COMPANY
M.A.GUPTA CORPORATE PLANNING MANAGER, KENYA POWER COMPANY
J.N.GITHINJI ELECTRICAL ENGINEER, MINISTRY OF ENERGY
0.W.NDIRANGU ELECTRICAL ENGINEER, MINISTRY OF ENERGY
G.A.OWUOR PRINCIPAL ECONOMIST,MINISTRY OF ENERGY
JAPANESE SIDE
NORIO SHIMOMURA DIRECTOR, ENERGY AND MINING DEVELOPMENT STUDY DIVISION,

MINING AND INDUSTRIAL DEVELOPMENT STUDY DEPARTMENT,
JAPAN INTERNATIONAL COOPERATION AGENCY

HIROYUKI IMOTO  STAFF, ENERGY AND MINING DEVELOPHMENT STUDY DIVISION,

HIROSHI OKADA SECTION CHIEF (

MINING AND INDUSTRIAL DEVELOPMENT STUDY DEPARTMENT,
JAPAR INTERNATIONAL COOPEARATION AGENCY
OYERJEAS DEPT, REGISTERD CONSULTING

ENGINEER, INA
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EQUIPMENT REQUIRED FOR THE STUDY OF
MUTONGA/GRAND FALLS HYDROPOWER FROJECT

Automalic Recording Rain Gauges:'

- 4 in nunber Automatic Chart recording rain gauges.
- Tilting siphon type with 24 hours clocks.

- 1000 in mumber recording charts per year.

- 8 in number spare recording pens.

- 2 in number automatic recording rain gauges will be installed
in each of Kazita Catchment and Mutonga Catchment to improve
on spatial recording of rainfall intensity in these twg major
contributers of flow to Mutonga and Grard falls sites. Total
daily rainfall record is provided from marual (standard) rain
gauges_'which are fairly widespread over but not so the rainfall
intensity which is recorded from a few Meteorological stations
in the catchments. '

- Estimated cost of the 4 automatic recording rain gauges is
WS¢ 2,500x4 = US$ 10,000.

Automatic Water Level Recorders:

- 2 in mmber automatic water level recroders complete with cable

float and counter-weight accessories.
—~ = Strip Chart water level recorders type with 32 days clocks and

variable verticle scale ratios. Installable in a shelter over

a stilling well.

- 4 sgpare pen stylus.

-~ 2 repair and ng

\ L2 %
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~  Estimated cost is US $ 3,000 x 2 = US & 6,000.

- The 2 water level recorders will be installed at both the last
Kazita river gauging station (4F19) before Kazita joins Tana
River ard at Tana Grarnd falls {4F13). The two stations have
had stilling well type of water level recorders but owing to
poor accessibility ard lack of transport leading to long
periods of lack of attendance the stations got vandalised.

~  Re-installation of a water level recofder at Kazita (4F19)
is essential to provide continuous recording of the flow
levles and consequently of the discharge into Grand falls.

- Re-installation at Tana Grand falls {4F13) is essential to
provide reference water levels for combined discharges from
Main Tana river flow releases at Kiambere dam, river discharges
fram both Mutonga river at Mutonga last gauging station and
Kazita river discharge at the latter last gauging station.

Current Meter:

- 1 in mumber flood gauging current meter complete with
propellers calibrated on 20mm diameter vod, middle pieces
for 25kg, S0kg and 100kg while cable supported.

- 2 in mumber counters with re-chargeable power packs.

~ Portable single drum winch with armoured 40m. gauging
reel and a set of 6 current meter traveller pulley blocks.

- Estimated cost of current meter ardd accessories is
s ¢ 12,000.

~ The current meter and accessories will be used in
measuring the river flow velocities at Kazita, Mutonga
ard even Tana Grand falls.

- 2 in number current meters are availablle
measure low and medium flows when rod
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Personal Computer With Printer:

-~ 3 in number PC-IBM compatible computers with printers for
processing, storing ard printing data and information
collected ard collated for the entire feasibility study.

- The first 1 in nunber PC with printer would be used for
storing, processing and printing the hydrometeorological
data, sediment, water demand data and related land use
pertinent to the study.

- The second and the third i.e. 2 in number PC with printers
would be used for the storage, processing and printing of
data and information on the power survey and social-economic

respectively.

~ . Estimated cost is US § 5,000 x 3 = US ¢ 15,000.

Rubber Inflatable Boat (Dinghy):

~ 1 in number inflatable rubber boat complete with oars (2},
pup, floor boards and packing bag. It will be used for
river crossing of portable cableway, persormel arnd carry
cut velocity measurements during medium and low flows.

- The boat capacity is for 4 people and a maximum of 6Ckg
of equipments.

- 5 in rumber light life-jackets.
— Repair kit with patches and ng materials.

- Estimated cost is US @ 6,0@.

Aa)
L/ »
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6.

Four-Wheel Drive Winched Vehicle:

L in number 4-wheel Drive Station wagon long chasis vehicle
with winch, a seating capacity for five people and a
roof-rack.

The vehicle will be used for sites recomaissarce, hydro-
meteorological installation/rehabilitation of stations
and actual measurements at the gauging ions at Tana
Grand falls, Kazita and Mutonga.

Estimated cost of vehicle US $ 60,000.
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. BHEE
1. WIS CHDH B EHE
HFO V2 POMBIIGELLRREFE LT . RO L) REHERBRIMICEF LD LRT
Wb,

* National Development Plan for the period 1989 to 1993 (6th)
* National Development Plan for the period 1994 to 1998 (7th}

* Regional Development Plan (in and around the project arca)

B L. 7th Plantd IBEEfE P ek E0HTH 5,
GhPlani- L 2 & . LA ¥ —iow kol cRilishTtwna,

TALF- W BERHORELHEFT20CEIERBEHAENO—2THEHERK
AEAIEPCEEO LRV F —EEEE44% DR THET S EFUS AL HESs = 71k
CZOoNRZAAMF-—FRLEKFLTOL, Fho3 . HR. TMBETCKIEECCHI. ANV F
EOEHBEIAKEAREEY A ER QL AN Y ~BEFHLE NS LIHFTHE . 20O
TANMY -BEABERD D DP LS,

OEACEW L A E — o AT i o R R

* HLEWALSATOLINE —OREFODE

* EEOSRE FCOmcBET s oIk

= ok L BISTE O S 4 IS O Wk

* LM CAMAEORA FRUACOAMEDM L

* AT R 7 LR AC B 03 B 5K BE P AR 0 85 IR 4 Ji

s MEOIALYX-FML Ao B AV —FOEL HA L L F—HKELEOH
"

&, Regional Development Planld \.%District"iﬁz AR & T B Y | National Development Plan (2 #E it
LHMALRALCTHE,

X BNAECET 2 BEO LN /R ERETHERHAII OO TVD,

* National Power Development Plan (1989 - 2006)
* 1990 Interim Update of National Power Developmemt Plan (1991 to 2010)

1991 2010 I iX, 1989 — 20060 EE & 7 v 77—~ F L 72 b O TH 5 ,1991 — 20100 &1 8 F i
PHETEROLILBEREBERS b E T LD,

* 19904E B O A w 1d L o57TMW K T 496MW ., K T 113MW, HEEL45MW) T & % #%, Kipevu®

L=y FPOHEESHA L EBIIEIMWTS L L BARBOEL L L TIL, 476MW
(2570GWH.” Year) & %2 B,

nr-—1



* REMER & U T RAE A B 7z Turkwel reservoir® & T & 1) | 19965E 3R 1T ik . 743MW (UK 1
602MW ., K 7] 96MW., Hli BLdsSMW) & % % o8 L FIRMZT 52 & L T I3, S67MW(2898GWH) & 7 5 ,
XOLLOBRFLEREMP 2 BEOBRMOEFLICI Y FRERBCRIT S
PEFPENS,

* HEOFEEGEEHEFEER LW L Ce s FOBKECHARY 2 RIEICD 5.45:0
FEFWELTH. ADL I LR TWE,

i ¥ — 7 &8 (MW) LEELEBDE(GWH)
199071991 560 3150
19911992 591 3313
1994, 1995 710 3963
1999, 2000 959 5321
20047 2005 1290 7127
2009,/ 2010 1727 _ B 9501

* 2 F B ,1990, 19917 52009.72010% TIZ ¥ — 2 AR CTHEIMW. AT & C635IGWHD 1
MAPLEC 2 BEOHMEOHR L L2BEMILEL TR L BL., 2 id, 4HTW
SN D TFIH R EFRE (EEHH)OBETHY) . HRE (686%) DBE T 5 4 1765MW
BO7964GWH E & 0 R E (4.71%) D154 T3, 80SMWL UM 4400GWH & % 2 .

* MBETOF Z7OR S A AEKRIE, 1400MWE UF6000GWHT & V. ¥ + 1 #40% . © 2
YT, EDWAF0%THDLFORT . BERS AN L O M. SONDUI OMIRIUY
O 7 bCHEBEARIZUSS 30 Mills/KWHE 2 > T b FRI28 & 5 < OH LOW
GRANDFALLS® US$ 50 Mills/K WH. OLDORKO® US$58 Milis/KWH, EWASO NGIRO SOUTH
RIVER® US$ 53 Mills/K WH. MAGWAGWA® US$ 56 Mills/K WH ' MUTONGA @ US$ 58 Mills/
KWHE r o T h,

#* MIRIUZ 2 % x. & La)?ﬁﬁ%%éh’(bwékﬁ%ﬁﬁii’ﬂ?xﬁ ORI BRI R REE
RAS =T FrEREBEL.ROEFELEMN 2T TLETH DI, T ORI, GRANDFALLS.
MUTONGA., L TFOLDORKOD & 7 4 — P Y F — R ¥ FA % TIHILENDH 2,

* GRANDFALLS K, O'MUTONGAR . Z 0B R+ EET L -0, — Bl sna~3

THBH L . WEFE*LETLHHGH GRANDFALLS{U B E L o LB ITYd o b3 5,

BhTEHoOHER
oY OBEERTE 1992E6HKBE. A Y LY OB ASTIOMWE 5 A LTEMWT &
B RO REIAR . 566MW F5EBEN L, I386CWHT H 5,
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o= g e S 2 ) BE 1L | 19924 ST 2760CGWHT & 5 #%, Bl & ¢ 13 — ik FEE D 877G WH. Hh HAR 7Y
TR M S67GWH, KW TEHII9CWHTH A, FTEICHANHER G OHERE R T,

TR EDEOHER (B, GWH)

86 87 8788 83789 89790 90,791 91792

— A E NIRRT ER 633 678 729 780 823 877
LR T 536 555 516 554 585 567

‘}(j&ﬁﬁ,‘%ﬁﬁt%iﬂ _ 919 985 1046 1130 T 1178 1198

JE 4 BE L A I 11 110 113 117 109 104

T H ' 9 12 14 14 14 14

&t 2208 2340 2418 2595 2708 2760

iFEOBEFE% 6.0 3.3 7.3 4.4 1.9

AT I KPLCHE RS E L DIEK

3. BARmORR
(i) HEEMH _
F=x w_é%%'ﬁ?{.zi'*{r’m (. 1992476 J1 BIIEB1T.8MW T &b 5 o I 40 B4 Wi, KT 628.5MW,
K OIMW, HEhaSMW, T A F — ¥ Y435MW, 74 — ELAMW T KRR EHEoH7% ko
TWVL , BHRBENOZHEAERUREROME (LT I KPLCERXHEF L O ERIE . R~ —
DEOWMYTHD,
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W% Installed | Bffcctive GWH GWH GWH GWH GWH GWH
SR (MW) (MW) 1986/87 | 1987/88 | 1988/20 | 1989/90 | 1990/91 | 199192
7 ya]
Tana
14.4 12.4 77 82 71 94 80 72
JKPC- .
Wanji
74 7.4 54 46 57 55 44 42
/KPC ' : _
Kamburu .
1. 84.0 4 4 400 382 431 402
TRDC 91.5 15 32 _ ]
Kindarma .
44.0 . 1 223 216 201 206
TRDC 44.0 9] 214
KP & LC 6.2 6.2 20 21 25 21 20 19
UEB 30.0 0.0 211 154 112 174 134 240
flmport
Masinga .
) . . 1
TARDA 40.0 40.0 199 182 103 124 181 85
Kiambere
144.0 144,
TARDA 0 211 794 863 962 872
Turkwel
/KVDA 106.0 106.0 74 166
Gitau .
145.0 145.0
/TRDC 836 841 779 762 794 811
XA 628.5 589.0 2004 2192 2561 2691 2894 3016
X il
Kipevu 93.0 19.0 168 208 25 97 74 75
B o#
Olkaria 45.0 33.0 374 348 322 336 208 272
HEF—V
Flat-Nbi 13.5 12.0 17 13 1 0 4 3
South
BE- 30.0 0.0 27 52 20 10 17 0
Kipevu
A4 =
Intercn'nected 4.0 10 5 3 2 2 0.3 3
Stations :
SREPED 814.0 654.0 2596 2816 2932 3136 3287 3370
H I _
PN 38 35 9 10 11 12 14 16
5 &t 817.6 657.5 2605 2827 2943 3148 3301 3386
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4,

(ii)

2T60GWHO 9 L S A a0 EREK e53% & Tn b,

b A o

AR 2L {ut‘t].

KPLCORAMAEME OB IHFER T Z20HERIE, FTEOBY TH L, 19924 DIRFEE A

FH B PSR JE R 7 B 5E e (HLAE L GWIHD

87788

Hi X % 86/ 87 88,/ 89 89,790 90,/ 91 91,792
Nairobi 1190 1245 1275 1360 1436 1467
Coast 499 536 564 613 - 615 616
Central Rift 117 126 137 142 159 170
West Kenya 306 338 340 241 258 272
Mt.Kenya 95 05 101 110 113 110
North Rift 129 128 126

& &t 2208 2340 2418 2595 2708 2760

MET KPLCEXRHUEE X 2R

AHPREREEER T HE AR BEO SR, 1992FEIHIE15,194kmio B A T v 5,
EEEROIEE* TECIRT,

FHERAR 0L R (B km)

uOE 1987 1988 1989 1990 1991 1992
220kv 633 633 633 657 8§77 877
132kvy 1975 1977 1977 1980 1980 1980
66kv 398 400 408 444 451 451
40kv 113 113 113 113 113 126
33kv 2813 3194 3268 3300 3342 3451
11kv 7152 7252 7440 7627 7870 8309
TOTAL 13084 13568 13838 14121 | 14633 15194

KPLCO ., F

BhE¥n

¢ =

B ALRRMOBE L M- 2R T,

e
> RS

HPET KPLOCH Rk HlE5E L n fERE

FEVYEBYARELAEFF L. 2 ANT - HABFES (MOERD)BIEO T I RO Z#

LHEESRTOVD,
- KENYA POWER AND LIGHTING COMPANY (KPLC)
- KENYA POWER COMPANY (KPC)
- TANA RIVER DEVELOPMENT COMPANY (TRDC)

- TANA AND ATHI RIVER DEVELOPMENT AUTHRITY (TARDA)
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KPLCH  H M AFE L LTy =¥ D EMHIC B & UG L Ty ZZEAST AFRICA POWER AND
LIGHTING COMPANY(EAP&L) FEgHEnZ o, SEREoRERTHER L ADEED.
IR ECRBEREFAL.FOEBL T > T b, .

KPCI3 . 19544F [ZUGANDA ELECTRICITY BOARD(UEB) L W B # A4 5 HI THRIZ E h,
FOHMO LD HEEEI G F A0 T 2kvORTHRLHAL Ty b, IZ  KPCHWANIU
HUTANARDEREBTE . O E T A0 KB T 5 720 @ 66kv® 24 T HT. OLKARIAHL 34 58 B A
ELENUEBELLREHRLEAL BROMHB I EEEF -T2, '

TRDCIL, 1964412 7 N S BEE o d1nB 7 & h }EEKAMBURU\ GITAU K U'KINDARUMA
RERZ2HAL.CRALORER LTI DT REAREBERIRAFLTVD

10742 12, 4 = Y ECRFE 7 7 I8 6 B9% % B8 L TRDC% A3 L?LOI984{FL\TRDC|11\TARDA
EE S N CATHUINRIE & B T2 A o 2 JITE TARDA MASINGA& U'KIAMBERESE TR BT % 2
HLTWL BN ARNRE L RS, FiIcah3 5 8 A R OOk & B 19 12 TANAJY
DHMBELIFO KL F->Tw 3

'KPLCH U'TARDAM \KPCE OB 01 R BB OR T R EE 2> T b KPLCH
FIVIEBIT LM -OBDASITEL L CHEL TBH . TARDA L {7 . MASINGA & IFKIAMBERE
MR OBEE A T 2EMEELHEs Tns,

(1) #HEAHESERYZT 4
TAFSIT L T KPLCA, T4 M ¥ — B OREO K BN EHHE 14985 0 ET 0 T4
HE& 720 T 2o & ORI, 6 242 5 UKPLC? MANAGING DIRECTORIC & B . £ 4 0 ¥ — K
EARBL CEHES TV 519934 IHIEEK L 2 H SRR MET 5 E 444 » b i,

Korrhdbothis,

(a) HEHFRZ. KPLCERBEHA T KPLCOMBIIZ T CHEAR TR s R EBE2+ ¥,

(b) Power Facter (TZE) 45, 09& B WIS EFH 12 B KPLCHOILL F &3 3 L 5 l:ﬁiﬁ%g—i’.é
P FLNECHSE, —FE0ERBEE S MES B,

() KPLCIK L » THBINLERBEL . KPLCIC X Uﬁ%?ﬂm%én%o

(d) Rhfﬂﬁﬁ miFEOHEEIZ ALY R FEOER IS '«‘ﬂ}?)‘ﬂ(}ifﬁﬁﬁﬁ)COSTl»
LD BN TN S, DD G T AEOEEOM. REBHBE 229 b (KW
HhoBEHERE. EEEIC I AEEER. L UNESES nz)a’ﬂﬁpacmm L hEHE S
NB.F LT HECEEFONIE . ERMSECAKRTLIEI R T 0D,

(&) KPLCH .EWHEHFOFHEELRCEL. . THT A,
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M WHET KPLCH L ER S h il 4259 U ¥ 7 /KVAL T o ¢ @HHE £ & 30w

BEECHd s es X

(2)

i

B

BRHSCE W 220FA/HECAN CEEILTBY)  TOWMEL/RT LERD LI
%

o CTwnbd,

METHOD AQ:
METHOD Al

ME’i‘I—IOD BOK UBI:
METHOD B2Z
METHOD B3
METHOD C1:
METHOD C2:
METHOD C3!

METHOD D

7000 = v FPELF o~ HEREES
(Fixed Charge 35.00% YV ¥ 7/ 1= v })

7000 = v PUTO—RAEABEE
(Fixed Charge 5000V > 7 /2= v })

7000-L = v b M~ 100000t = b O - EE
240V HI248 5 b 415v3H 448
(Fixed Charge 240.00% 1) > & /2=y })

7000 = v FMEHA~100002 = v PO —ARHEH
11000V 3 13 33000V
(Fixed Charge 1500.00>Y ¥ /2= v })

70001 =y b HEA~100002 =y PO —fRIHEH
66000V E 1 132000V _
(Fixed Charge 7100003 Y » 7 /2= v })

1000002 = v FELFO—fEEEH
415V3fil 483
(Fixed Charge 240.003 1 ¥ &/ 1.= v })

100000 = v PELF O —fRTHEH
11000V Z i 33000V
(Fixed Charge 1500.00> Y » 7 /1= v }}

10000022 =y FLToO—fFHEHE
66000V 31X 132000V

(Fixed Charge 710000 Y » & /2= v )

OFF PEAK — ¢ {H £ & (P I 7T fE)
(Fixed Charge 60.00>Y) ¥ # /1= v })
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6. BDTFEEFH
1991 O 4 =Y WEBE TSR

METHOD E:

NI R UM T AR B o AT

(Fixed Charge 130.00 ) ¥ & /1= v })

iE: LE I d  Fixed Charge® R 2R L 28 F RIS A C BN /Bl mErH 5,2 &
TR ENRG OFMEIRAEREL -,

42 VAT DUREE ) 5% 35 BEo B L. 200 = v b & © 13 . B

FFCOBRBNEENDEFHOMTELHB E LTRSS A TV,

AEEESCBENTEBEL. . TROMYTH A, 015,2010

e B 19724E X Y 19794 3 TOEM KR 8.5%. 19794 &0 6 19854F F T3 5.6% . 19864 7 5 1990

HFETH6.6%TH o 77,

( B 7 GWIH)

KRR

£k | mmm | mIE | ;fff? At f}'fﬁg aft | ®uE | RO s
92/93 905.5 1921.2 110.1 2936.3 114.6 30514 3520.1 628.7 639%
93/94 a50.1 2039.7 111.5 3107.3 131.7 32390 3753.3 668.2 64.1%
94/95 1008.5 2163.8 112.9 3285.2 148.8 3‘434.0. 3963.1 7101 63.7%
95/96G 1064.0 2295.7 114.9 3474.6 165.9 3640.5 42(}4.3 7544 63.0%
96/97 1123.9 2436.9 117.5 3678.3 -182.9 3861.2 4458.7 801.0 63.5%
97/98 1188.4 2587.7 120.1 3806.2 200.0 4096.2 47203 850.6 63.5%
28/99 1257.5 2748.1 122.8 41284 217.1 4345.5 5016.6 903.2 63.4%
99,2000 1331.3 2018.5 125.6 43754 234.1 - 4609.5 53210 959.1 63.3%
2000/01 1410.2 3099.1 128.4 4637.7 251.2 4888.9 5643.2 1018.2 63.3%
Q102 1494.2 3290.5 131.3 4916.0 268.3 5184.3 © 5983.9 ‘10807 63.2%
02/03 1583.7 3493.2 i34.2 5211.1 2854 5496.5 6344.1 1146.8 63.2%
03/04 1673.9 ' 3707.6 137.3 5523.8 302.4 5826.2 6724.7 1216.7 63.1%
04705 1780.2 39343 140.4 5854.9 319.5 6174.4 71267 1290.5 63.0%
05/06 1887.8 - 41741 143.5 62054 336.6 6542.0 7551.3 1368.5 03.0%
06/07 2002.2 44277 146.7 6576.6 3537 6930.3 7999.7 1450.9 62.9%
07/08 2123.6 4695.6 150.0 69692 370.7 73399 8473.1 1537.9. 62.9%
08/09 22526 4978.8 1534 73848 387.8 7772.6 8973.1 1629.9 62.8%
2009/10 2389.6 5278.1 156.9 7824.6 404.9 82295 9501.1 1727.0 62.8%
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7. BB S
iy SEMBEsNDFZETE
(@ %
s LR ER ORIFT VALLEY I B E A KWO B SE oW iEE 1S 5 Hlb .+ 4 1 Y
i ¢ DOLKARIATC i, ¢ 12 4SKW SETHT #5005 & L 45 00 56 JL 042 110K W P 55 49
RECh b EEEN T 5, OLKARIAD I #730KM!iZ & % EBURRUMLT b HE TH 5,
Z OMEBURRUAD & 7 = 7 @Al |2 B SRIFT VALLEYWC B H N L i L { H 5 5. R

i F AT T wvi W, OLKARIAR 2 o i #4386 8 @ COSTIL . US § 0.0379~0.0386
AEWHEHEE SR Twnbh,

by KB
o7&t OE IR AN L. NATIONAL POWER DEVELOPMENT PLAN (1991 TO

20100 42 & B & (R H1T0 C 1400M W, 4F ] o) HEFE B 2 (X 6000GWHT & & o € @ H T 40% I TANA
JI 538, 30% (X LAKE VICTORIAG I 12 & 5,

©y XN
R B KNSEERE L CRBEAD AWM a4 » Fy— 2 VEBRRRTTA

—F N BEFFAFET SN TV B 2000 F TIZEA SN S AT N D 30~60MWIR T,
FRBELI00MWS E ZEZ 6N Tv b,

() WIEBIEEE
HEHHEORKAFI.ATKATO®SB TH Y  N—ZA0 - FFBZ H2RHEABMIE K
:ljvﬁ\r*h‘ﬁofw%oaajjrﬁmﬁﬁbw DRT, IS ARGORENIE A D L T < @Em
255 H. 2000 F CHSLREAFE. KDV ETFLOEIIL S,
COHG. FROBEEREN - AT~ FR P ALTEVEECH LT MBS EZTRVES
ST AL ENSLLHELARRLTBY. 26 0FH S REETHRREMHE T, EFENER
FERmE LTERR—VOEREODEFGSEEIN TS,
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KA

KRR

FA - N

HALE -

1990-1991

74— ¥

1991-1992

TURKWEL

1992-1993

1993-1994

90

1994-1995

2 x32

1995-1996

1 X 60

1996-1997

1x 55

1997-1998

MIRIU

1998-1999

1x55

- 1999-2000

50

2000-2001

L.G.FALLS

2001-2002

I X 55

2002-2003

OLDORKO

50

2003-2004

GITAU 3

I x 35

© 2004-2005

100

2005-2006

MUTONGA .

2006-2007

1x355

2007-2008

100

2008-2009

1x55

2009-2010

100

"TOTAL

384MW

394MW

400MW

YOMW

- 6OMW

(i) - -EEFHE

BFERFIE & L T, 19934 T IZEMBAKASIA & KAIAMBERE § T 0 220kvi% 248 | 199548 § T 17
RABAIZ™ & EMBAKASIE C @ 220kvi% BA% . 20044F ¥ C R iR MIE O h 2B 2 2200wk B4
MR E N T 5,

X TARYEIH - EREN ORI Twa,
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IV. 2FIBIFQER &3
1.

&
MBARNGEET 0P =2 b

¥+ (TANA) H @B

&

* Masinga
* Kamburu
* Gitau

* Kindaruma

# Kiambere

KB L) 230 MBEOEEHLHECT. KROS5 TH D,

27V VOFTERTRFBEFRI M2 FLvd L k@Y Th D,

MASINGA DAM& POWER STATION

Installed Capacity
Effective Qutput

Firm Qarput

Year Installed

Catchment Area

Mean Annual Inflow
I:SL

Reservoir Area

Storage Capaéity (Gross)
Storage Capacity (Live)
Main Dam Type

Main PDam Height

Main Dam Volume
Transmission Line Voltage
Consultant

Contractor (for Civil)

Contractor (Electrical&Transmission)

KANBURU DAM& POWER STATION

Installed Capacity
Effective Qutput
Firm Output

Year Installed
Catchment Area
Mean Annual Inflow
ESL

Reservoir Area

Storage Capacity (Gross)

V-1

40MW

40MW

12 9MW

1981

7335KM?
61.9M3 sec
EL.1056.5M
116.0KM*
1560Million M?
1410Million M?
Rockfill

53.0M
5500.0Thousand M?
132KV

WLPU, E&P
Mascon

Clough Smith

94.2MW
84.0MW
64.0MW
1974/76
9520KM?

91 .QMjlse_c
EL.1006.5M
15.2KM?
150.0Million M?



Stél'age Capacity (Live)
Main Dam Type

Main Dam Height

Main Dam Volume
Transmission Line Voltage

Contractor (Main civil works)

GITAU DAM & POWER STATION

Installed Capacity
Effecﬁve Output

Firm Output

Year Instalted
Catchment Area

Mean Annual Inflow
ESL

Reservoir Area

Storage Capacity {Gross)
Storage Capacity (Live)
Main Dam Type

Main Dam Height

Main Dam Volume
Transmission Line Voltage

Contractor (Main civil works)

KINDARUMA DAM & POWER STATION

Installed Capacity
Effective Output

Firm Output

Year Installed

Catchment Area

Mean Annual Inflow
FSI.

Reservoir Area

Storage Capacity (Gross)
Storage Capacity (Live)
Main Dam Type

Main Dam Height

Main Dam Volume
Transmission Line Voltage
Consultant

" Contractor (for Civil)

V-2

123.0Miilion M?
Rockfill

56.0M-
900.0Thousand M?*
220KV

Zublin Zschokke JV

145MW
145MW
145MW

1978

0520K M?

91.9 M3/sec
EL.924.5M
31K M2
20Million M3
12.5Million M?
Rockfill
30.0M
470.0Thousand M3
132KV
Skanska

44MW

4AMW

44MW

1968

9807KM?
91.9M¥/sec
EL.780.4M
2.5K M?
16.IMillion M3
7.5Million M?
Rockfill

24M
292Thousand M?
132KV
WLPU, E&P

Mowlem



KIAMBERE DAM & POWER STATION

Installed Capacity
Effective Output

Firm Qutput

Year Installed

Catchment Area

Spillway Design Discharge
FSL

Reservoir Area

Storage Capacity (Gross)
Storage Capacity (Live)
Main Dam Typc

Main Dam Height

Main Dam Volume
Transmission Line Voltage
Consultant

Contractor (for Dam)

Contractor {(Power house & Tail Tunnel)

144.0MW

140.0MW

92.0MW

1688

11975KM?

3600M/sec

EL.700.0M

25.0KM?

585.0Million M?
485.0Million M?

Rockfill

112.0M

5868.7Thousand M?
220KV

WLPU with E&P
Energoprojekt Corporation
Foundation Co-of Canada

Skanska Cementgjuteriet

A . GRANDFALLS (LOW OR HIGH) & U'MUTONGA % @ WigTnY oy b oFEAE R UHE

W R 2 IV - LR ORIV - 21051,

KT 56 PR SR IE

GRANDFALLSO- A EE I F0 CHEL CUFEm T3 <wis sy FHokhEdE 7o o

ZrRROMYTHBH,

BLE & 5 0% b R
* Heightening of Masinga dam
* Gitaru additional generating set

* Kindaruma additional generating set

iy A

* Grandfalls (High or Low)

* Mutonga

* Usueni (Installed Capacity : 60.0KW)
Adamsons Falls (80.0KW)

Kora (110.0KW)

F's

*

Iv-3



Kk SHEOBEET. BRI EROTES S S b CH &, % . Grandfalls (High or Low)
i Mutongas HEMES NBOFBLTHL LE2Z LR D P BERL L) e Hiksy
ADREBERERENEEES2oTEEwIEERZ S, '

R NI G P I The National Water Master Plan (1992427 f3 :{’EB'Z) BT /L0
HTHLHFAYTINOFHHESY 2L THERFITHhI TS,

ARG T 192ETHICHCAIL XL W ER SR & o€ 7 = 7 B o AREERNSEOSHEM EH
BT L0007 L~ A7 — s EFRRALTWS,

WGRANDFALLS 7 2@ ¥V 2 7 P b IO AT — 7T I Lo T BELOKNIRE IOV 2 ¥
FELTRES R,

COPFETIH00FECOEBRYRIAL LT 2OV ATRELTVE, 2035 k1%
THAH24 & (LOW GRANDFALLS & MUTONGA) T. KO % &4 FHB ¥ A 535 4 (SONDU/
MIRIU, MAGUAGUA & OLDORKO) Td %,

BL.CALBREEZORERESLELWIEHFETH L,

Z ® S5 5, LOW GRANDFALLS. MUTONGA K TFHIGH GRANDFALLSIZ D WO R G S A T v
LBEBHELAYUTILF D TBLBL.EF  yORBELET Y0l TEL0EFLHLO
T.BEBLPORBEELLTEZCTLETEHSL I,

LOW GRANDFALLS DAMAND POWER STATION

* Jnstalled Capacity 120MW

* Firm Capacity 83.3MW

* Gross Head (Gross) 68M

* Reservoir Capacity (Gross) 1359Million M?
* Reservoir Capacity (Firm) 701Million M?
¥ Mean Flow 133.2M%Sec

* Firm Energy 482GWH/Yr

% Average Enerpy S594GWH/YT

# Catchment Area 17459Kim?

#* Rescrvoir area 67Km?

* Crest Elevation EL.516.0M

* Dam Height 79.0M

* Dam Embankment Volume 5.82Million M3
* FSL EL.512M

* Mini. Water Level EL.500M

% Tailwater Level EL.443.8M

* Capital Cost (including Transmission) 306Million USDollar
* Capacity Cost (Installed) 25728/KW

V-4



¥

Capacity Cost (Firm)
Energy Cost (Firm)
Energy Cost (Average)
Schedule Study
Design

Construction

MUTONGA DAM AND POWER STATION

HIGH GRANDFALLS DAM AND POWER STATION

Installed Capacity

Firm Capacity

Gross Head

Reservoir Capacity (Gross)
Reservoir Capacity (Firm)
Mean Flow'

Firm Energy

Average Energy

Catchment Area

Reservoir area

Crest Elevation

Dam Height

Dam Embankment Volume
FSL

Mini. Water Level

Tailwater Level

Capital Cost (including Transmission)
Capacity Cost (Installed)

Capacity Cost (Firm) .

Energy Cost (Firm)

- Energy Cost (Average)

Schedule

3460$/KW
0.085$/KWH
0.073$/KWH
1993 - 1994
1995 - 1996
1997 - 2000

60MW

403MW

37TM

122 2Million M?
62.2Million M?
112.0M%Sec
210GWH/Yr
262GWH/YT
15329Km?

11 Km?
EL.554.0M
42.0M
0.87Million M*
EL.550.0M
EL.542.0M
EL.513.0M

159Milion USDollar
20775/KW

38985/KW

0.099%/KWH
0.085$/KWI1

Study 1997 - 1998
Design 2000 - 2001
Construction 2002 - 2005

&

*

*

*

*

Installed Capacity

Firm Capacity

Gross Head

Reservoir Capaéity (Gross)

Reservoir Capacity (Firm)

V-5

180MW

‘141.4MW

106M
5325Million M?
5094Million MP



* Mean Flow 133.2M¥/Sec

* Firm Energy 692GWH/Yr
*  Average Energy S02GWH/Yr
~ * Catchment Area 17459Km?

* Reservoir arca 161.4Km?

* (Crest Elevation EL.555.0M

* Dam Height 117.0M

* Dam Embankment Volume 22.0Million M?

* FESL EL.550.0M

* Mini. Water Level EL.535.0M

* Tailwater Level El..443 8M

* (apital Cost (including Transmission) 598Million USDollar

= Capacity Cost (Installed) 3357T3/KW

* Capacity Cost (Firm) 4231$/KW

* Fnergy Cost (Firm) 0.129$/KWH

* Energy Cost (Average) 0.123$/KWH

* Schedule Study 1993 - 19947
Design 1995 - 19962
Construction 1997 - 20007

3. RAFEELDM oKREBEEEEE
() ¥ F I OEEEEHE
FFNOEEHBEE LTRENEZDOR. 2XE0MY T 5,

* Mwea Extension (2900ha)
* Tana delta (12000ha)

* Kanzalu {4055ha)

* Lower Rupingazi (1800ha)
= Thanant {2520ha)

* QOthers

Tana deltatd . Grandfallsft i @ FH B E L T WA 5, F 0o KEBSE Lo X i
BELTwa, _

@) EILAKB K B B |
FrNoELRMERERBEEE L CE RO L) 25HEFD 5,

* Thika dam to Nairobi (224,640M3/Day)
* Masinga dam to Kitui (5,470M*/Day)
* Tana river to Lamu (5,719M%Day)

% QOthers .

IV-6



RN EHRII . 32T Tw R R Ch D A, Grandfalls FHH 0 LD 5EKT 5
RTHLHAHLNMENRLETHA I,
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2L 3 15 ) 5L
Wl RUHER
EREWNCH L5 FNE, o =7 ETRACREERTNNCTSH B4 r IS EH TS
AU VCHEE PRSI SCAiNEEORREEELTBY T A 0 VR L Tw b &I
LRI S = 7 EO AT O#20% 5 A BROELRERY TH LU ADEEORD
Eﬁ%w@ﬁgﬂ&ﬂhiﬁ& L Cm.pa'.é nNTwab,

# 7 WO WA 8 9 % . ABERDAREILNR o SOV AHTI 1 BB 2K 2 B L % < o 4K

B AT HHE LT, % MONBASA D (LRI 160km™T £ > FEE 2T < 47K T A4 100,000km? (4
ﬂ(ﬁﬂ%ﬁ#i\ﬁﬂtz L9 1-28lOEND L XEF E LT HRAERKOTRNE KT 16,840km?
CH B} OKIMINTS 5o GRANDFALLS® & & ¥ 4 b i il ) MASINGAS 4 % T L i~
#100km;, T ¥  GARRISSA ¥ T 13 #300km. =& 0 0 F CRIEFT L T 5 0 CHEE T % v a8,
GARRISSAD® & 500~ 600km#R JE & 5 s MUTONGA 5 & ¥ b 3 GRANDFALLSD ¥ A4 A b b
H25km L i - AL B L. Twad,

i A4S ( Central, Eastern, North- Eastern M. U Coast) X & 8,1- { Muran'ga, Nteri, Kirinyaga, Embu,
Meru, Kitui, Tana RiverJf (FGarissa) # > T F L TWw b,

S - Ak _

S, Lo ol o R okt ahTwe b,

NA T YRR 750~ 2000mm™T ., E20 O WM H 5,
Wiy — R L v,

F oK 250~700mmT . R V2@ oW (ERL W) ESH L,
I OE X M 100~200mmT A AL HEWE LThEDNZ,
W F K D 500-1000mm T, HERGEVCYHESAS D EBELRENFES W,

F N o B M A ., 1800mmE 12 % 5 47, GRANDEALLS * 5 ¢, R Faidsiid
R EERTH B AT A00mmE G A — A T A S R T B T00mm E EFE S LT Vv B,

CV)F”‘Tﬁgt B CEMF BRI S~6%RBELAFELALTWS,

HNEBER. V7 vy F 74— VADG Y AH 4 MMEET,FEHYI30m secTh 5,

HTE - 10

HIBM I e KNS CRAST 5 & B ko4 o i

NAG R ’f 7 1 (TR 42 % 5200m) @ B AL 4 & 428 1000m#5 B & B 2 B &

B ChH D,
ﬁ%éﬁkﬂk@%ﬁumﬁm%wo



& & i [X i GRANDFALLSY A M # &L RMC R EZ AAEWILINFSH 5 b O D efy
CHEC RS 2R ABKROREZ KO,
8900,/ 300m~ 1000mALJF O LR T, —HE RSB REEES TH D,

% % RO 45752007 300m—~ 3 10md A A O AR IR E B A LHRMT TH L.
BAEDAX . BRE—BLBIFTLAE L

Mo K O~ BIOmO A H o A HE T MER L ILBENE CREELH I RRSE
Thho s FFNIF. . CORBREET 5,

Y FIERO MG FE LT LA Y 7Y TROSRE % ERE LC BRI~ 20X
A BUCHmH~EHEoRRE L EESh Ty b,

WO EREZBRLTYS KRG F =7 IHOLRALTHEEL T b DR BN A,

GRANDFALLSE ' MUTONGA® % S AEEARFRIE. 2y 74 MY LOBEBICHLTOH
BRI ENTH Y WEWE Lo MM EAN AN CHEorvwERThH L LT
WAL, AZLEOL) HEBE.—AMCHBECHLCOBHNEEBEEEZ LA TV S,

MUTONGA %" A 3 4 b Id .MUTONGAN & 7 F N A8 H & L 500mTE Tl l26fE L T v b o fU
EHAEBE. v SO REFEE T HES OB~ Mol EEFEAL Ty b RS
oFEMIT.~H L T, e micE s Lk~ BAmaERL T A,

AEHBIEELIAEATNERLTWwS Yo Y PR3 MEREHGLEarEHL TV
HBIBS S AR TENET2mEVES &L - T b ARloRbidaEREA
TuhWnl)Thob . L HHELERI WELLENLLZ i s TELEL b > T {EMb R
bhi,

GRANDFALLSY A ¥ 4 FMiioB . w{2»rnflFloRhgroEahTtni,

A O SEHAEBRIC o T A ECHETALEND L,

. b~ kEFE T HUA~NHEDEBA LR L T A HBARRFREICEEZ by
OB EEELTWA S S A EMTBEICEBEL Cw i ¥ FEaoRfbE 7
PG AR DR IS~ImIEEOES Lo Tnd,
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Vi,

IR HbER A

AN

AEAEOME L & o Ty b Grand Fallh i3, Tanafll LA B0 —]RE L T3 TR
a3 B sEEN O F SR B ¥ % KiambereZ& B 7 o K A2 5 542m & Grand Falld 5 O T
WAL 440m D B 0 45 100m% I LTl I80MWE B A & bk Beg & L 28 B 6 ST T
H 2o AT & Y MasingalfF K it £ 0 T 3 0 Tanalll 43K 0 4 %35 1,056m? H 5 #60% 11 B 5 S 1 b
CEER A,

AT ACENI 13 Kiambere 3 B MK A7 & Grand Fall T 4 ¢ %25 59 100m % 1Bz [ ¢ B % ¥ % % (High
Grand Fallg] ) & 2B BS54 CHI38 § % £ (Low Grand Fall3F T & Mutongaf] 1) @ 2% THiF & 1t
TV b o B o THLIL T 14 Grand Fall & Mutonga® 22 0 # A% 4 FMEHH & % O AT B R
FOP A4+ ~OT7 0 —FedRELTERL FCHRRFERIC OV TREROBEMME R
B~OREE T EHRICALEIT o 2o

F 7219684 & D NERBISE S iz R SEE AT o P BV IF A IR B O K & v Masinga & UFKiambere
TSN O AFRBRCRER >V T BE~OBERUFACHT 5 RE LORES
AEST HMTHRELT - 10

AT
BEEAEGLUWER 7 70— F 2 FZE L CeA3A ~cA6HOE. JIH4HOHECHEBES 1
2o ERRIIEVI-LRVEVI-1O@®Y) Th b,

AR R U R

() FEHEA~NDT SO

(a) Nairobi~ Ewbu (X & 85 # 138km)
Nairobi & ) Embulf] @8Fr Y & v — F(A—2%5 ) G R 284 . Thika TO45kmit —F5
HAHBEL D N EEHESN TS, ThikafEAL S FMIEHR E 2 ) ERTMES A TV LA
— R T O BAE O L v P A5 5 , Thikalf 3 4 & Tanalll © £ 5 5082 %5 1100m~ 1300mi= A
D, 3% ¥ Tanalll L i 3 0 7K J OF Tanads BT (B 77 14.4MW) 258 & 7=,

Bimbu T it Tsac Walton innl2 B L 24 R 7 VA OEE I LS SRS TH Y HE b i§ T
TMernlZl L, ¥ 4% 4 F~DEE QG RV, KEFEEFoEHEE0R S0 1> & #
Abns,

(b) Embu— Mutongaff B % £ ~ Meru ,

Embu & 9 B— 67 £ (Embu~ Meru % $§ 3¢ 5 800 8% 23 47 §54%) ¢ MeriZ v L EnaCC—
925 #R 17 A U Ishiara® #FH L CClangerall £ ), & & TC— 935 #H = #1 L T Mutongaifl 7t
B L RS VEE L E S NS iadB % 1216 o 77, Ishiaads b Iriads O 8 #1311 B TmdR [ o 35
MEERTH LA BERBRIRTTH /2,

VIi-1



TriakB 7% % A HC— 935 % & 1 L Clanga TC— 925 U A 1 Geku~ Kathwana % % 1 L | 3%
Mutongalll L3 & ¥ 9 . Mungunifit SERHEE D 5 B A Y L Materi~ Kamarandi & BEE7 L 7 Mutonga

FhIA MFRERBIZM o F A EREMS LT A Y HHBWFTREOI WS
Ebd Y IHEoERTIEFICEEIR A,k

Tana)l| A3 & 305 Mutongalll €& 5 & OERGH L D Mutonga?f%?f('f’ﬁi 1REE L L Mutonga
FhY A b ~fERETH - o

Mutonga¥ A4 4 b FIAH . K L E Diﬁ%’&mi’iL\B;*ﬁ?nj':‘lﬁftﬁ’iﬁ%fhdei‘uﬂ:rﬁiof:o
Mutonga?” A4 i b MeraE TOFFERE . BEPBE LD ﬁiﬁ L‘C:]’o B | #200km[X
] 3065 i 45 %:E l,;LoMem'c {3 The meru County hoteliZF8i8 L 7= A Embu® 5k 7 v L D EF
FEHLLOO,— BB L O TN ARAEHOBMATESOEHBLEEFZ LN
5.

{¢) Meru~ Grand Fallf M il 51
Meru# & C— 925 # & EmbulZ [[ v , i& H Mitungue € 138 42 A ) | Marimanti ~ Gatunga % #% T .
Tanalll @ 3§l Kathitajl| {5 > 2 8 F L Kinunku, Karungwaru % #£ C Grand FallF 15 Hf 5512 -7,
BN sm~Tm. EMNECH L PREHE I % Y BIFTH - 72 o Merud® & Grand Fallff j£ £ C
o> B ¥ 1 49 98km, BT 2 B 1] 1L 20 B 405 C & o 7= o 3 Fi Kathita)l] & Tanalll A5 0 & 5 1638 ©
33—::5 D  Grand FallyV &V A F TEHHmE B EELR CRHEET o fERIC L APE
B AR T - L,

(d) Meru~ Kiambre % A - 455 BT ~ Masinga & b - B
MeruZr & B— 675 4% & BmbuiZ [l V> Embud 5 B-— 75 8 (2 A Y Kiritiri, Kamburu " A | Gitaru
AT & i TKiambre ¥ A IZE ) 7 4 - BT HER & A5 L 72, Embud® b Kiambre ¥ & T T OJif
R IRER200 BPE TR THESATE) 47— PRI L NEROERE
Fry LT,

Kiambre®® & Masinga ¥ T X, Tanalllif v OHER BB K CB—TEH & BHE L 7o B E IR
TRTCHESRTBIERTTD - f_gMasmchi Y NairobiZ THB-75#H. A 358 &« F A
L CNairobilZ i35 L 226

(2) Mutongahil il 3th &
(a) WATFsEH
3. (D Ly THE~Z2E B, Mutonga? A% F & PET 2 #i i< . Mutonga(High Grand Falls) 7|
X ORETHERDRIEEOH RIKIVER L HE SR HInafl 7% & L L 72 olria
B 0P R IE O EBEAREMRR T 0y 2 550 (WS0FEHm) R B I KRR A
E L HESEATTE40AIR T H o 2 45 BRI AR £ 9 4 % b & v (EL.570m) A il L T u
o BB A M Tanall| ARG 21T & A8 (A3 #80m) A5 Y . T i ik Tana)l| 2 - A5 5t % &5
HHEC— 937 M A Tanalll Z W T A HE— DAE CTH 5 A EH TELSSOmBEE & fEE &R,
Mutongaﬁ'f i X {3 High grand Faligt ] CiZfFARKIBE RO EZEEH I L 2L UM Z OV EH D Hh
L HI vy,
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a2l e AR . C- o35+ 5I S E LC— 927;7%?’\Mutongalll?ﬁb‘0)lLl:Ld’a‘:TxEH L’CMutonoa

S LAY A MR ol AN A b O TR Ikm®D S LA S KT E O &8N U Mutongalll &

Tana) | KO SR AP ER I N BATFEMTHREROMBFRELEI LI Y EME N

BIRTH L~y v 2D WEOL I &b Y LARILEES 5 00T Wi 48

fidh 454 B Rt (Rough grazing withsctlered arable land) #1492 0 12 | 5B AT40~~ SO KIAE+ 5
DR RAH L LT REOREY R i E L”C‘v\

" (b) Mutonga¥ A A b .

Mutonga ¥ A 13 Tanalll & # @ 3§t Mutongalll @ & 5 G O BT FACEHE 2 1T b o 1I34EHT IS
e sz A4 Y Az 3 & % b EPDC(Engineering Power Development Consultanls Limited)
Wiﬁ%%b:imi\%ﬁifﬁi@i HEE LTI =Y OREEE o TV HREEIERL
A OEKREP LY  FRIABEROMEREBI ORIy 4 POREEVRAL. £
O SEREFRENA LR GTRMBZRE  —RICBEAYIELR T TRHEAERES
W B RS LWBEEEA LR D o1,

A4 bOWEE Tana)ll DEA B IE30~40° OFH Z B L T 2 AWK 2 5 #20m
EorWErLEARRE, B AR R,k m@&&ofb\6oﬁﬁoflﬂiia‘mf£énfn
A Mutonga? b O FERBHAMIEDSSOn, ¥ A KB OEFS6ImOEA MK (EHSB3m L ho
BRSO S AL PO TIREERmMEP R VEVWT A LR 5T b RkH
5’“A7-liﬁiﬁ=Bﬁ;‘%ﬂffm‘ﬂ@i&jﬁk—f?ﬂénfw%fﬁ\::% BAbrd v Aoy
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