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L INFTRODUCTION

In response {0 the request of His Majesty's Goverament of Nepal {herginafter relerred 0 as
"HMG/MN'), the Government of Japan (hereinakter referred to as "GOJ") decided 1o conduct the Feasibiiity
Study (hereinafter referred to as "the Study") on the development of Bheri-Babai Hydroelectric Project
{(hereinalter referred 1o as "the Project”), in accordance with the relevant laws and regutations in foree in
Japan.

Accordingly, the Japan International Cooperation Agency (hereinafier refetred to as "JICAY), the
official agency responsible for the implementation of the technical cooperation programs of GOJ |, shall
undeniake the Study in close cooperation with the Eleclricity Development Center (hereinafter referred to as

"EDC"), KMGM agency responsible for the development of the Project.

The present document sets forih the Scope of Works agreed between HMG/MN and JICA with regard
lo the Study.

Il. OBJECTIVE OF THE STUDY

The objective of the Study aims at formulating the optimum plan and assessing technical, economic,
financial and environmental feasibility of the Project.

11, SCOPE OF THE STUDY
The study shall be carried out in the following three (3) stagas:
1.Preliminasy Investigation Stage
2 Detatled Investigation Stage
3.Feasibility Dasign Stage
Once the technical economic and environmental problems are identified during the Prefiminary
Investigation Stage, succeeding stages of the Study shall proceed after consuitation and agreement on an
optimum plan of the Project between EDC and JICA. Such consuitation and agreement shall be made within
the Prefiminary Investigation Stage.
The details at the respective stages of the Study are itemized as follows:

1.Preliminary Investigation Stage

The scopg of work # this slage covers the following works:

%



(1)Data Collection
Coltection and review of all existing data, reports and other relevant informaticn on the Project.

{2)Sile Reconnaissance
Site reconnaissance including alternative site from the view-point of topography, geoloqgy, hydrology.
envirenment and socio-economic aspects.

{3)¥Preliminary Geological Investigation
a.Geological reconnaissance of each alternative sites.
b.Review and analysis of the geological investigation carried out by EDC,

{4)Electric Power Survey

a.Review and analysis of relevant information on growth of power consumption, forecast of power
consumption patlern, etc. in the Integrated Nepal Power Syslem (hereinafter referred to as "the
System®).

b.Review and analysis of the system expansion program including those of transmission line and
substation.

(5)Levelling Survey
Check the intake and oullet elevation of each allernative pian.

(8)Hydrological Survey

a.Installation of river waler level gauges al the Project sites of the Bheri and Babai Rivers.
b.Observation of river waler levels at the Project sites of the Bheri and Babai Rivers.
c.Water temperature measurement at the Project sites of the Bheri and Babai River.

{7}Environmental Study

alnitial Envirenmental Examination(iEE} for each alternative plan.
b.Assess the impact on each allernalive plan.

c.Preparation of Environmental Impact Assessment {E1A) specifications.

{B)Alternative Development Schemes
Formulalion of several alternative development schemes shall be made in order to select the candidate

hydioelectric power development scheme for the Project.

{9}Comparative Study
Preliminary design and cost estimation of several ailternative development schemes, taking into

account the most preferable project plan including environmental aspects.

2.Detailed Investigation Stage

B, -



Based on the resuilts of the sludies in the Preliminary Investigation Stage, the detailed field
investigation woiks and their analysis shall be carried out for the selecled site{(most preferable project plan) as
mentioned below:

(1)Photogrammetric Mapping and Topographic Survey
a.Photogrammetric mapping of the Study area.
b.Ground survey and mapping for the site of the main structure components.

{2)Geological Investigation and Matental Tests

a.Geological reconnaissance of the Study area including identification of quamy site for concrete
aggregate and disposal area for excavation malerial.

b.Seismic prospecting atthe the site of the main structure components.

¢.Core drilling and permeability tests at the site of the main structure components including standard
penetration tes!, Lugeon test, borehole lateral load test{LLT}, ete.

d.Excavalion of investigation adits.

e.Geological survey of landslides and presumed landslides in the Project site.

i Laboratory tests of boring samples and conslruction materials.

g.Data collection of historical seismicity.

{3)Hydrological Survey and Analysis
a.Observation of Suspended Solid (8.S.) at the Project site of the Bheri River.
b.Hydrolegical study and analysis based on the existing data.

{4)Environmental Impact Assessment (EIA}
a.Study of water quality at the Project sites of the Bheri and Babai Rivers.
b.Investigation of houses, roads, land utifization, and various rights to be compensated in the Project

area.

¢ Investigation of environmental aspects including land acquisition ang resetilement.
d.Socio-economic study in the Projecl area.

e Ecological study in the Project area,especiaily Royal Bardiya Nationa! Park.

f Public consultations with the Project affected people and non-government organizations{NGOS).
The above EIA study shall be carried out as per the Environment Protection Act, 1997 and the Environment
Protection Bequlation, 1997,

3 Feasibility Design Stage

Based on the results of the studies in the Preliminary Investigation and Detailed Investigation

By
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Stages, the feasibility-level design and assessment of lechnical, econoniic, financial and environmental
viability of the Project shalt be carried out in the Study, asmentioned below:

(1)Layout Design and Optimization

a.Optimization for the main structure components,taking into account of minimization of ecological
effect.

b.Layoul design of the major structure components.

(2)Feasibitity Design

a.Technical design of all struclure components at the feasibility level.
b.Preparation of relevant drawings.

¢.Preparation of bilt of quantities at the feasibility level .

(3)Environmental Impact Mitigation Plan
Preparation of plan (o mitigate adverse environmental impacts from the Project. This EIMP shali be part
of £IA Study as mentioned in 2{4) of the detailed investigation stage.

{4)Construction Method and Time Schedule

a.Assessment of the construction method of the slruclure components in consideration with
temporary facilities.

b.Development of the construction schedule.

{5)Project Cost Estimate
Estimation of the Project cost in terms of foreign and local components inctuding price and physical
contingencies and development of its annual disbursement schedule.

(6)Economic and Financial Evaluation

a Economic evalualion with Cost-Benefit Analysis Melhod and Economic Intemal Rate of Return
(EIRR).

b.Financial evaluation with the Debl Service Ratio{DSR), Financial internal Rate of Return {(FIRR) and
Return on Equity (ROE).

¢.Sensitivity analysis.

(7)Seminar Presentation
Holding a seminar 1o present the results of the Study to a forum of concerned parties.

{8)Conclusion and Recommendation
Conclusion of the Stugy and formulation of recommendation for fulure works.



V. STUDY SCHERULE

The Sludy shal be conducied in accordance with Tenlative Time Schedule as shown in Appendix
Fattached herewith.

V. REPORTS

JICA shail prepare and submit the following reports in English to HMG/MN at the time indicated herein.

{1)Inception Report (ICA) 15 copies Within 1 month of the start of the
Study.

{2)}Progress Reports No.1(P/R1) 15 copies At the end of the Preliminary
Investigation Stage.

(3) Progress Repont No. 2(P/R2) 15 copies At the end of Detailed Investigation
Stage.

{4)Interim Repont {IT/A) i5 copies

(5)Draft Final Report and Summary (DF/R) 30 copies
in separalte volumes

Volume 1 : Executive Summary
Volume 2 : Technical, Economic
and Financial Feasibility Study
Volume 3 : Environmental Study

(B)Final Report and Summary {F/R) &0 copies Within 28 months of the start of the
in separate volumes Study.

Volume 1 : Executive Summary
Volume 2 : Technical, Economic
and Financial Feasibility Study

Volume 3 : Environmental Study

A seminar shall be held within 15 days after the submission of the Drafi Final Report to present the
results of the Study for discussion 10 a forum of concerned parties. Taking also into account the resufis
ol the discussion in the seminar, EDC wilt provide JICA with comments on the Draft Final Report within
30 days of its submission. Final Report will take into account the comments provided by EDC.

&



VI, DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical underakings by JICA and £ECC of the Study is detailed in Appendix
attached herewith.

Vii. UNDERTAKING OF HMG/N
1. To facifitate smooth conduct of the Study, HMGMN shall take the following measures:

{1) 1o secure the salety of the Japanese study team,

(2) to permit the expalriate members of the Japanese study team to enter, leave and sojourn in Nepal
for the duration of their assignment therein, and exemp! them from foreign regisiration
requirements and consular fees,

{3) to exempt the expatriate members of the Japanese sludy team trom taxes, duties, fees and other
charges on equipment, machineries and materials brought into Nepal for the conduct of the Study
and taken out after the completion of the Study,

(4) to exempt the expatriate 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 expatriate
members of the Japanese study team in Nepal for thelr services in connection with the Study,

{6} to provide necessary facilities to the expalriale members of the Japanese study team for remittance
as well as utilization of the funds brough! into Nepal from Japan in connection with the Study,

{6) 1o secure permission for the Japanese study team to enter inlo private properties or restricted areas
during the conduct of the Study,

(7} to secure permission for the Japanese study team 1o lake alf data and documents (including maps
and photographs) related to the Study, provided such data and documents shafl not be used for any
other purpose withoul prior writlen consent of HMG/MN,

(8) fo facilitate medical services as needed, provided ifs expenses are chargeable on members of the
Japanese study team, and

{9) to facilitate prompt clearance through customs and infand transportation of equipment,machineries
and materials required for the Study and of the personal effects of expatriale members of the

Japanese Study team.

2. HMGM shall bear claims, if any ,against the members of the Japanese study team resulting from, occurring
in the course of, or otherwise connected with, the discharge of their duties in the conduct 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, EDC shall act as counterpart agency to the Japanese study team and also as coordinating body in relation
with other governmental and non-governmental organizations concerned for smooth conduct of the Study.

-
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4, FOC shali, at its own expense, provide the Japanese sludy leam with the followings, in cooperation with
other organizations concerned;

{1) available data and information related to the Study,
{2) counterpart personnel,

{3) suitable oflice space in Kathmandu ,

(4) identification cards , and

{5)communication {acilities during the execution of the Study, such as telephone and telefax.

VI, UNDERTAKING OF JICA

For the implementalion of the Study, JCA shall take the following measures:

1. to dispatch, atils own expense, sludy teams to Nepal, and
2. to pursue technology transfer to HMGM counterpant personng! in the course of the Study.
3.to provide atits own expense equipment, machineries, materials etc., required for the Study.

IX. OTHERS

JICA and EDC shall consull with each other in respect of any matler that may arise from of in
conneclion with the Study.
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MINUTES OF MEETINGS
ON
THE SCOPE OF WORK
FOR
BHERLBABAT HYDROQEIECTRIC PROQIECT

The Preparatory Study Team (the "Study Team") sent by Japan International Co-
operation Agency (the "JICA") for the Development of Bheri-Babai Hydroclectric Project (the
"Project”) that was identified as one of the priority projects from the Master Plan Study for
Water Resources Development of the Upper Kamali River and Mahakali River Basins, held
a series of discussions with the officials of His Majesty’s Government of Nepal (the "HMG/N
Team™) from November- 28 to December 5, 1997 to finalize the Scope of Works of the
Feasibility Study of the Project. The list of the participants is attached as Annex-1. The results
of discussions are as follows :

1. The Study Team and the HMG/N Team agreed that JICA shall undertake the
Environmental Ympact Assessment (EIA) study of the Project and the Electricity
Development Centre (EDC) shall provide necessary administrative support to conduct
the EIA study as per the Environment Laws of Nepal.

2. The HMG/N Team requested the Study Team to include possible downstream water
requitements in the Feasibility Study. The Study Team took note of it.

3. The Study Team requested the HMG/N Team to provide vehicles during the course
of Study. The HMG/N Team requested the Study Team to provide vehicles by JICA.
The Study Team agreed to convey this matter to JICA Head Office.

4, The HMG/N Team requested the Study Team to provide equipment for hydrological
measurements and the Study Team agreed to it. The Study Team also agreed that
JICA shall carry out hydrological survey works.

5. The HMG/N Team requested the Study Team to involve Nepalese counterpart
personnel in all stages of the Feasibility Study and to carry out training programmes
as a parl of technology transfer to HMG/N counterpart personne] during the course
of Study in Nepal and Japan.The Study Team agreed to convey the reguest to JICA
Head Office.

6. The HMG/N Team requested the Study Team to install automatic river water level
gauges at the Preject sites of the Bheri and Babai Rivers to measure river discharges
and develop the rating curves. The Study Team answered that they shall install water
level gauges only.

&
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7. The HMG/N Team pointed out that the time provided for environmental impact
mitigation plan during the Feasibility Design Stage as shown in Appendix I is not
sufficient, as per the Environment Laws of Nepal. The Study Team took note of it.

8. The HMG/N Team pointed out that the time of one month allocated for carrying out
field works and data collection in Nepal during the Preliminary Investigation Stage as
shown in Appendix I is not sufficient.

Done at Kathmandu on December 4, 1997 at EDC Office.

RN~ Sh Bl

MR. BIDUR BAHADUR KARKI MR. SHOSHIRO HORIGOME
DEPUTY DIRECTOR GENERAL LEADER OF THE PREPARATORY
ELECTRICITY DEVELOPMENT CENTER STUDY TEAM

MINISTRY OF WATER RESOURCES JAPAN INTERNATIONAL

HMG/N | CO-OPERATION AGENCY



ANNEX - I

List of Padticipants for the Discussion on Bheri-Babai Iydroelectric Project

Japancse Team

1. Mr. Shoshiro Horigome - Special Technical Advisor - Team Leader
JICA

2. Mr. Noboru Ogata - Hydropower Administration, - Member
Director,
Electricity Power Generation Div.
MITI

3. Mr. Toshiro Iwahashy - Hydropower Planning and - Member
Environment,

Fukken Consultant Company

4, Mr. Keisuke Machida - Study Planning, - Member
Energy and Mining Study Div
JICA

5. Mr. Eiichiro Cho - Assistant Resident - Participant
Representative

JICA Nepal Office

6. Mr. Shiv P. Acharya - Chief Programme Officer - Participant
JICA Nepal Office

Nepalese Team

1. Mr. Bidur B. Xarki - Deputy Director General - Team Leader
EDC

2. Mr. Bishnu B. Thapa - Superintending Engineer - Member
EDC Secretary

3. Mr. Jaya K. Maskey - Senior Divisionat Engineer - Member
Ministry of Water Resources

4. Mr. Bodh R. Niraula - Ministry of Finance - Member

5. Mr.Purushottam Kunwar - Ministry of Population and - Member
Environment

6. Mr. Sudesh K. Malla - Senior Divisional Engineer - Member
EDC

7. Mr. Dilip K. Sadaula - Engineering Geologist - Member

' EDC
8. Mr. Dilli R. Ghimire - Law Officer, EDC - Member
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Upper Kamati (KR-1A) 240MW
Dudh Koshi (DD-1) 134MW
Kabcli A 35MW
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Rahughat Khola ZAMWY
Budhi Ganga (BG-0) 22MW
Tamur T2MW

Firu Py v ML EARBAODdh Koshist B A W TRV N L EHIUALRK BRI N CH 5,



%3—1 BHFEPH

" Y Peak Load Energy ! Load Factor
| (MW) (GWhyr) %)
I 1996 281 1272 517
1997 303 1392 52.4 ) JI
1998 328 1530 53.2
1999 354 1688 54.4 I
2000 383 1860 55.4 ||
2001 413 2047 56.6 I
2002 452 2261 57.1
2003 498 2500 573 B
2004 ' 549 2767 575
2005 610 3065 - 57.4 !
2006 676 1392 573 |
2007 748 3757 513
2008 824 4153 575
2009 909 4593 _ 512
2010 1002 5081 57.9
2011 1104 5617 53.1
2012 1215 6216 58.4 'H
2013 1340 6879 586
|| 2014 1483 7641 | 53.3 "
|| 2015 1642 8487 00 |

R —NBAR (NEA) [C & UHERL
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£R3—-2 WHAREBEHEERD

No. | Region

| Contributions to System Peak |

- J2010:

[ 200

1 Eastern

62.16

137.8

142

Central

301.06

667.38

687

Westemn

45.50

100.86

104

o+ ok

Mid Westem

24.13

53.50

3.5

5 Far Westem

5.60

12.40

1.3

1.3

28

| Total (@system peak)’

43845

971.94

| 10600

100.00

2194

AR=IVENF (NEA) OF ~ 4 Bh5RIREANR S 7 4 —(MHSP) TR




#3—3 RRELM

Plant Instalted Capacity. | Dependable | Average Energy
(MW b Peaking Capacity (GWh/Year)
Total Hydro 250.3 227.2 1o

T:i:shuli 210 210 284
Devighat 14.1 14.0

Sunkosi- 10.0 6.0 70

Gandak 15.0 75 65
Kulekhani-I 60.0 60.0 172
Kulckhani-1f 320 30.0

Marsvanpdi 69.0 70.0 462

I Andhi Khola (BPC) o | 30 25

Jhimeuk (BPC) 12 9.0 76

Misc. Small Hydro 12.1 6.7 45
I Total Thermal 2.1 270 162 l
Multi Fuct 26 16.5 .
Mahendra 1.6 0.3

Hetauda Diescl 1.3 3

Rani. 1o 0.7

Marsvangdi 22 H

Totat NEA System Caera o [T as42 1361

Source : NEA
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3.4 WWREBANAYF4--24T0T 50 kb

Simbuwa Khola (SB-O)

Budhi Ganga-4 (BG-4)

Likhu-4 (LLK-4)

Tamakosi-2 (TA-2)

Raghughat Khola (RH-0)

Kabeli-A (KB-A)

Dudu Kosi-4 (DD-4)

Tamur-4 /5 (TM-4 /5)

Tamur-3 (TM-3)

Upper Trishuli-2 (UT-2)

Upper Marsyanghi-3 (UMS-3)

Madi Khola (MA-0O)

Lower Bhote Kosi-1 (LBH-1)

Thuto Dhunga (TD-0)

Bhote Kosi-5 (BH-5)

Rosi Khola (RS-4)

Tila-2 (TR-2)

Mai Loop (ST / ML-1)

Seti-3 (SR-3)

Dudh Kosi-1 (DD-1)

Kamali- 1A (KR-1A)

Mai Loop (8T / ML-2)

Beri-Babai 1 (BR-1)

Andhi Khola (ST / AK-1)

— 28 -
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6. BiEiEAN
6. 1 BULERUREIEH

P L CZAVE TR SNSRI T O LD H

(1) ¥4 K4 » (National Environmental Impact Assessment Guidelines 1993)
TUCN ( The World Conscivation Union YDA TR S N b TR Z g - Th 43 FEN 2L ICAD
BUENAFIA L EERETHL. NCADKFA NI A YTl AV —2x V%77 bl Do AT
L. ZOMIEE {nitial Environmental Examination, [EE) @ 20, BHEEEE M (Bovironmental Impact

S id, ATV T LT wh ) AR LT Rl o F

e

Assessment Y¥ CEH

"
CI2. Ay Ya— {(Fxy A CIREOKGLEL Y 27 b SEEHHN B LEL 7V

L7 P LTV A,

(2) BESOVEIFII T 4 9 4 ¥ (Envireomenial Impact Assessment Guidelines for the Forestry

Scctor, 1995)

LERH A F o4 TR E BRI EE L7 L 0 Ch b . IEES{ ) (I Preliminary Environmental Test
PV MESMVCWADSIR ST RE D &L LT, REEES (BAOREY ey, i
(. FEEE. BB, MEFEEHAOUMIEILMLT AT LTnA e ThD. TR

wEoBEEFORRIIERLEBbRL,

{3) BUSIR44% ( Environment Conservation Act, 1997 Ministry of Law and Justice)

*ﬂi(®ﬁ4}74/%?A®P“Lt$®ﬁ%%,

(4) EEE4E:% ( Eavironment Conscrvation Rules, 1997 Mnistry of Population and

Environment )
AISRAERT 58 L LEBSNA TV, SR, (S0 70 Y = 2 FOREEENE

EYMET AL, FELEROEETIHEZMTOEY EL D,

1) IEE B2 D&M 34 EDC

(Preliminary Environmental Test and Evalvation of Environmental Impact)

2) PARHE. Bl EEGH RRE~NORFORAFL #2 EDC
(Publish a netice requesting the Village Development Committee / Municipality,

concernad individuals, etc., where the proposal is 10 be implementad )

3) BHEEEBIIETLERPIEELRHC 17 EDC

(Opinions and suggestions in regard 1o the possible impact on the covisonment)

4) SCEEEMA L KBEE O XD - VO i3 EDC

{Application for detersaination of the scope o the Ministry of Water Resources)



) 1RO B, BEFMSLEE ISR A - FikEngghing
PNBEL- I - RN O e 7137 o tH ) S RTHE
{Investigations into the document, concluded that the evaluation was required and

forward the application to the Ministry of Population and BEnvironment )

6) ADEEELE TEAD R 21— T OHSE N ADEKH

{The Ministry of Population and Environment shall determine the scope)

7Y FFERAY YV - ViR 18 BEDC

{Preparation of a work schedule )

8Y RFEAFX V- NDHGE A ANDBREE L ARTHSS
{Approval of work-schedule by the Ministry of Populatien and Environmeat or

Ministry of Water Resources )

&) V-V KRB AR Y R{TEE NUEDC

(Forward the proposal to the Ministry of Population and Environment }

1 0) BESERETRL K- M 8BS oxgny b
{Preparation of the Repoit)

11) ##&, BHHBEL OB LN MIAWT LI A X} 8% EDC
{Report shall be sent for suggesiions to concerned Village Development Committee/

Municipality and District Development Committee)

12) (L Mgy A ERLIR%E YFEHE EDC

{Opintens and suggestions)

13) AHEEL FUR—FWIREHRES Y EDC

{Submission of Proposal for approval to the Ministry of Walter Resousces)

1 4) Fude s MERKA YOKIEER AT
(Appcoval to implement the Proposal }

15) LE—-F3Ed 3% EDC
{Report compilation)

BT, s ry, EHE0EESIEOEENEC.

(Monitorring and evaluation by the Ministry of Water Resources, Prevention and control of

pollution}



VA A JER D e U2t ) B H G, 74 Y ) F 4 - A% Fq - REGHNT B3R T v 7)) 10k
EDCA b i i s b v, Ud LA 28 SEDCO KRN & AHY . JUfayai - REFNZLw I bd
b\mmﬁﬁmkmm#&ﬂLf OEELTTI tPLt,zwmﬁm\LE15)if®x%97&$
FEAs s T Ak b b SEIRER AT A v Y - MY 5 J L CRIE

F7. TOAF TR ITERTL I LT, ik, BERNIIOWTINGOY E OGN ! MR T NP

7}":@2_"-1&0

6. 2 NGO:OMIEIIDWT
SAVESSSBEMO DL, UV e 2 ML o TEE LG ALRUNCOL ORHOE LT L Lw
3 EAER SR STV A, JHUE, HOAMTRE 20 5 CNGOZ OHIEHATH L JIZRR A48, A8
WEHEH A K5 4 o 1ni - T A, BREO RO, TOREHHLINET L 0ICAL L. &
O AN VIR A KT A Ve TIFH S Lid, SWRBRLTHE. 4HROKHE LT, NCARH T
G HGHER Ch o ¢, NGO OIS L HEHIFITINILOTH L.
LA vy 8- M A RDEY  HMRE - B ZL0 I G, &mmﬁ'fwﬁnﬁw¢ﬂm
BEEFI S LR LOVERDRL, 2O, JICAE LCREERROABHRT LI L L L, 208y
MMNﬁ@ﬁ?>9wN—¥ﬁﬁﬁo1®ﬁﬁﬁtkwnwﬂa&w@w“mmuxh@m~<\ﬁﬁ#
SOFEELTHBNT A ETHDL, SOHIEIWTIE, EFERGE LU, JCAO AN & 15k
AT ETHEFLITILER DS,

6. 3 i comEsk

T AY—TF VT, NCAHA ¥ 54 »iltho TIRERFMEIN T b,

HECIRINA A A~ V53 L HIDAREIL L 2 B8, BARHEMI YT 2 BEHR TR
D2 O ARAO LS A AR SN, BUNAVHRA T IO LY L P SO
ISR I 4 VR L 2B BB BAAT . NS LR o T & E AR o 7o, SE S A NTTRCHERY
FUT 2y PAEBPTHAL LS., BEOAFIIS 22 BRVEHTILEFD L.

ACRIEIL T, FHZBOAGRO IOV TIUK L. KBICHALRVAR (FEHL L a0 *
FETHFL RN D, KEBEBPIRARTNLHETT 2 BEEREY. AREERT LI bk a (RELKT
WA BNAROARGEVGIRBECTHICHH S E TSRS, (‘"ﬂt’)ffs{?l ciiiz EH+5) . B
ARibTRGEREIVREIELTHEL. Kk Mmfiif’l FiEARI R T L 47, TR TARE M
U CiRARICZMEL ., MTEEL CRIBHOKRIVER AL T EFELLTVL (HARDEEIR6E
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ELECTRICITY DEVELOPHENT CENTE
A_BRIEF HOTE_
ON
BHERI-BABAL DIVERSION PROJECT
JANUARY-1995

BACKGROUNO:

During the master plan study of water resources development of
Upper XKarnali and Mahakali river basins, conducted by JICA in
1993, Bheri-Babai Diversion Project was identified as the top
priority scheme in these basins and a preliminary study was
conducted. The master plan report further recommended that a
feasibility study of this scheme should be done.

DESCRIPTION:

Bheri-Babai Diversion Project has been conceived to be
developed as a diversion schemne with a 35 m high dam at Bheri
river and underground power house near Bherxli river with a
generating capacity of 83 MW. The tailrace tunnel is 9 knms
long which' discharges the water to Babai river about 20 km
upstream of the existing Babai Irrlgatlon Project. The..Bheri
diversion water discharge of 58 n\/sec along .with the Babal
discharge would be sufficient to irrigate the command area of
74,000 ha in Bardia and Banke districts. The project cost at
preliminary study level is US $ 174 million which does not
include the irrigation costs.

LOCATION:

Bheri dam is located in Surkhet district approximately 3 ¥ms
downstream of the Bheri bridge on Kohalpur-Surkhet road.

ISSUES & PROBLEMS:

The diversion of water from Bheri river to Babail river affects
the power generation of KXarnali (Chisapani) HMultlpurpose
Project (KMP). Therefore during the {feasibility study of
Bheri-Babai Diversion Projeci, this effect on KMP should also
he studied. :

SUGGESTED ACTIONS

Feasibility study of this project should be done as scon 2s
possible. Tentative cost estimate of the feasibilty study is
around US $ 2.6 million. The detailed scope of work and TOR
for carrying out the above study have already been prepared.



A)
B)

<)

D)

E)

F)

G)

H)

§ﬁggl:§ABAI HYDROPOWER SCHEME (BR1}

SALIENT FEATURES:

Project Location
Project Type

BHvdrology

‘Catchment area

Av. annual rainfall
Av. annual dischaxrge
Max. monthly flow
Min. monthly flow
1:1000 year flood

Headworks

Dam height
Crest length

Full supply level
Tail Water level
Gross head

Crest of intake dam
Crest of Weir )

Gate type

Capacity (200 yrs.flood)
Gate size

(FSL)
(TWL)

Desanding Chamber

No.
Size

of bays

Nominzl size of trapped particle

Dower aeneration

Max. plant discharge
Peaking operation hour
Installed capacity

Annual energy generation

Penstock length
Tailrace

Tailrace funnel
Shape

Cost

Construction Cost

(2t 1983 Price level)
Capacity Cost

EIRR

Surkhet and Bardiya.district

Run-of-River type

11,815 sg. km at intake site
1,191 mm

405.4 m'/sec

2043.4_w/sec

59.5.nﬁ/sec

9,894 w/sec

Diversion Welr with side intake and

desanding basin.
35 m
220 m
E.L.
E.L.
180 m
E.L. 425.00 m

E.L. 405.00 m
Tainter ?ate

8,480 m'/sec

5 each 15 m » 15 m

420.0 m
240.0 m

F‘__: 3
- 150 m % 15 m
= 0.20 nm

- 58.2 m/sec
- 8 hours

- B2.% MW

- 601 GWh

- : 350 m

- 9000 m
- Circular

- ‘US $§ 174 million

- US $§ 2096/KHW
- 13.4%

-
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1. Project Digest

1

1.2

1.3

1.4

Project Title: Feasibility Swdy of Bheri River Hydropower Development Project

Location:

Implementing Agency:

Name of Agency:

Mid-Western Development Region, Nepal
{ Location map is attached in Annex 1)

Electricity. Development Centre, Ministry of Water
Resources HMG/Nepat

Number of the staff of the agency:

Hydropower/Civil Engineer
Electrical Engincer
Mechanical Engincer
Geologist

Hydrologist
Environmeatal Enginser
Project Economist
Surveyors

Computer Programiner
Undger Secrelary
Section/ Account Ofiicer

Budaet allocated 10 the Agency:

Crganization chart:
Justification of the Project:

-Present condition of sector:

35
16

N LA

(S S L

96.7- Million Nepalese Rupees for the fiseal year
1995-96. ( Approx. 41.73 Million US S

{ Organization chart is aitached in Annex 1})

The present installed capacity of electric power system in the country in tot! is
278 MW which includes 233 MW of hydropower.

Jt has been found on the besis of the demand projection of elzctricity for up to
year 200! that beiween 300 and 400 MW of electricity must be added 10 the
national grid electricity sysiem by the end of thns ceantury. ‘Fo gncel this demand
feasible projects like Kaligandaki (144 MWY), Khimti (60 MW) and Arun-11 (402
MW) may be exccuted within = period of 5-15 years,

Therefore, it is necessary to make aliernalive arrangeinent to rpeei the demand of
the country ull the above projects come into operation after their completion.



-Secioral developiment policy of the national government:

The policy of the HMG/Nepal reoardunr- de vclqpmcnl are

2)

b)

<)

d)

)

To carry out hydropower projects of various standards and capacities 1o
meet the interim and long term electricily fequirements,

To give emphas;s to the program of rural elecirification in order 10 tender
assistance in the de velopmenl of aorsculumi production and co!l’\\\\ and

small scale industries in the hill and terai r{_yons

To give emphasis to the development of transport sysiem © b o
hydroelectric power in order 10 substitute the petroleum products.

To utilize the indigenous lebor, "skill angd resources as well as a 1\\‘.&,,,0
investment and technology for the development of hydropower.

To export hydroelectricily produced in excess o the national demany
To extend the use of electricity for making the m’inimuaﬁ ulihization o5 [y o)
wood and to render necessary assistance in the conservation of forexy 14
environment,

To diversily the utilization of electricity.

To make the supply and distribution of electricity regular and reliabi,

to have maximum control in the leakage of electricity,

To make electricity sui fficiently available 10 the pzople and 10 make the rae
of electricity tariff more practical.

-Problems 10 be solved in the seclor:

Due 1o shoriage ol power in the country, ke development of the country is hcmn
adversely affected. Thermal plants are being considered zlthough not desirable o
meet the power demand in short term basis. Hence to choose medivm siyeq
project, a number of hydropower pro_;ec!s are (o be studied at lesast 1o a fe.as:bnu).
level. Choosing economically and otherwise the best project out of a number of
available projects would facilitate to achieve national development through prope;
utilization of natural resources.

-Qutline of 1he Projecl:

Type: Run-off-River scheme

Diversion: 8000 m from Bheri basin to Babai basin.
Diversion discharge: 58.2 m*/scc

Instalted Capacity: 82 MW

Annual Energy: 393 GWH

lrnigation: 70,000 ha

EIRR:

12.1%



1.5

1.6

2.1

-Purpose ( Shori-term objectives ) of the Project:

The Project, if built, will have 2 capacity of 82 MW of hy@ropowsr which vy
help reduce the deficit in power supply 10 the National grid; -

-Goal ( Long-term objective ) of the Project:
Increase in power supply 0 the national power grid will have positive effectin gy,
industrial development of the couniry. Also, it will replace import of fossil §,,0
for generation of electricity which in turn will save badly needed foreign Curfingy
for the other sectorial development.

-Prospective beneficiaries:
Industrial sector of Nepat as well as domestic seclor.

-The Projects priarity in the National Development/ Public Investment Program:
Top priority is being given to develop lydropower projects in the Naligun,)
development plan, for which swdy of different available medium ‘sized AN
projects are needed. This project is also a probable candidate project to be sluligg

Dssirable or scheduled time of the commencement of the Project.

January 1997

Expecied funding source and/or assisiznce { Including exiernal origin ):

Japan International Cooperation Agency (JICA), Government of Japan.

Other Relevant Project, ¥ any:

Terms of reference of the proposed study.

Necessity/lustification of the Study

Due to the shoriage of power supply to the nationai and regional power demniyg
instaliation of a hydropower plant with & capacity of 50 10 100 MW is an urpey
requirement. To select the best project out of number of avpilable projects, the study lyy.e
of these projects are 10 be brought to a feasibilily study 1¢vel. This project being 3 Very
altractive projcct, fcasibility study of the project is proposed to be carried out.
Necessity/Justification of the Japanese Technical Cooperation.

The Government of Japan has been successfully rendering HMG/Ncepi) technical g
financial assistance in implementing resources development projecis. Japanese develnpey
iechnology will be very beneficial to the development of water resources of Nepal 4

2lso in transfzring 1echnical know-how from Japanese experis 1o the Nepaless techijy,)
personnsl. '



2.4

2.5

2.6

2.8

Objeciive of the Study

The objective of the sludy is to formulate an optimal development plan for the Bheri

River Hydropower Development roject and 1o 2ssess s technical, economical and
financial viability.

Area 1o be covered by the Swudy

Preliminary lnvestigations, Field lnvestigation and Feasibility level design sudy of a
hydropower project.

Scops of the Swdy :
Prefhminary Investigation
Review of previous study reporis
Field reconnaissance
Power Demand Projection
Hydrological Analysis
Environmental & Socio-economic
Devetopment Concept -
Field Investigation @
Topographic Survey
Geological Tnvestigation
Environmental & Socio-economic impact assessiment water balance study.
Alternative Study
Feasibiiity Design
Feasibility level design
Construction planning
Cost estimalte
Economic and linancial evalunlion

Evaluation ol the project.
Study schedule
The schedule s attached 1 Annex HI
Expécted Major. Qutputs of the Study

The feasibility study report of Bheri River hydropower developinent project.
Reaquest of the study to othar dénor agencies, if any;

None
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5.1

Other relevant information, if any,
Facilities and information for the Study Team, eic.

Assignmeal of counterpart personnel of the implementing 2gency for the study (number,
academic background, eic.)

Counterpart personnel could be assigned to the project as per requirement from the pool
of staff mentioned in section 1.3,

Available da, information, documents, maps ctc. related o the study;

The list is attached in Annex 1V,

Information on the security conditions in the study area.
“Excellent
Global 1ssues {Environment, Women in Development, Poverly, ete.)

Eavironmental components of the Project, if any: Forestry and  Environmenial
Management. ,

Anticipatéd environmental impacts by the Project, if any; Impacis on wild Jile, {orest and
zquatic life is anticipated. '

Women as main beneficiaries or not:
Possible secondary beneficiary lo women.
Project components which requires special consideration for women, if any:
Anlicipated impacis on women caused by the project, il any:
Poverly reduction components of the projects, if any:
Employmem opporiunity will be improved.
Any constraints against the low income pzople caused by the Project;
None
Underiakings of the Governiment ol'-(Nepal)

In order 1o facititate smooth and efficient conduct of the Study, the Goverriment of Nepal
shall take necessary measures:

to securc the salety of the Stwudy “Feam.

to permit the mzmbars of the Study Tean 10 enter, leave and sojourn in (the recipient
country) in connection with their assignment therein, and exemp! them from alien

47—
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5.4

Date :

registration requiremient and consular fees,

to exempt the Swedy Team from taxes, duties and any other charges on cquipiment,
machinery and other materials brought into and out of {the recipient counlry) for the
conduct of the Study.

to exempt the siudy Team froin income tax and charges of any kind imposed on or jn
connection with any emoluments or allowances paid 10 the members of the Study Team
for their services in connection with the implementation of the Swudy.

to provide necessary facilities o the Study Team for remittance as well as ulilization of

the funds introduced in (the recipient country) from Japan in connection with the
implementation of the Study.

10 secure permission or enlry into private properties of restricted areas for the conduct
of ihe Study.

10 secure permission lor the Study 1o 1ake all data, documems and RECCSSATY Malerials
relaied to the Study oul of (lhe recipient country) to Japan.

lo provide medical services as needed. 1ts expenses will be chargeable to members of the
Study leam.

The Government of (Nepa!) shall bear claims, if any arises against member(s) of the
Japanese Swudy Team resulting from, occurring in the course of or othenwise connected
vith the discharge of their duties in the implememation of thf: Study, except when such

claims anise from gross nsgligence or willful misconduci on! Hthe part of the member of
the Study Team.

Etectricity Development cenire (EDC) shall act as counterpart agency to the Japanese
Study Team and also as coordinating body in relation with other soveramentil ind non-
governimenial organizations concerned for the smooth implemeniation of the Study.
The Government of {Nepal) assures that the matters referred in this form will be ensurcd
for a smoolh conduct of the Development Swdy by the Japanese Study Team.

Signed :

Tiiled :

On behalf of e Government of Nepal :
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