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Use of water and power "'(1) HMG shall have every rlght to withdraw for
:1rr1gat10n and for any other purpose in Nepal water from the Kosi river and :
'from the. SunwK031 river or. w1th1n the Kosi basin from any other trlbutarles
of the Kosi rlver as may be required from time to time. The Union ehall
have the rJght to regulate all the balauce of supplies in the Kosi river at

‘the barrage site thus available from time to time and to generate power in

the Eastern Canal.
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Tokyo - Bangkok
B#ngkok ~ Kéthmandu.
Embéésy of Japan Miﬁistry of Water Resources {MWR)
Mission, IBRD
UNDP |

National Planning Commission Nepal Rastra Bank

Internal Meeting

- MWR

UNDP

MWR

UNDP

:Dépt of Soil Conqcrvatlon & WaLershed Management.
Nepal Rastra Bank Embassy of Japan _

Kdthamendu = Blratnagdr - Lhatra

'RECODD&lSo&DCE ‘on Supt K051 Rlver and Barrage'

' Reconnalssance on Mulghat Hydropower PrOJect Slte

Chatra - " Biratnagar - Kathmandu
'Internal Meetlng _
Prepdratlon of the Prellmlnary Survey Report

Reconnaissance on Sun Kosi power station

- MWR

Debt. of Soil Conservation and Watershed Maﬁégéhent
Geodestic Survey Branch Central Bureau of Statistic
Department of Road . '
MWK ' |

Water and Power Resources Develoﬁment Project

MWR



7 (Thu) ~ MWR
_ Embassy of Japan
8 (Fri) Embassy of Japan

Kathmandu -~ Bangkok

9 (Sét) : Bangkok - Tokyo
FAAAM K
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2) B B
Jan.26 (Wed.j Tokye ~ Bangkok
27 (Thu.) aﬁgkok - Rathmandu
28 (Fri.) Embassy of Jdpan
JIcA Kathmandu Office Eleotrlc Department MOWR -
Meetlng w1th Secretary MOWR
..29 (Sat.)' Internal Meetlng
30 (Sun’) ED., MOWR
o 'MiniStry'of Finance
 31.(Mbn.) _ Water & Euergy Commission
Feb. 1 (Tue.) ED. MOWR _
. _ Slgnature for Scope of Works Embassy of  Japan .
: JICA Kathmandu Office -
2 (Wéd.) ‘Kathmandu -~ Bangkok
3 (Thu.) . Béngkok - fokyo
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Miniétry of Water Reéourcgg

Mr. Madhusudan Dhakal Secretary

Mr. S. J. Rana _ Joint Secretary

Electricity Department .

Mr. H. M. Shrestha Chief Engineer
Mr. B. M. Shingh Deputy Chief Engineer
Mr. R. €. Chaudhari Chief,

Investigétibn/?easibility Study

Division
Dr. M. R. Tuladhar Senior Electric Engineer.
Mr. G. N. Mishra Civil Engineer

{rrigation, Meteorology and Hydrology Department

Mr. C. D. Bhatta : Director General

Department of Driﬁkihg Water and Sewerage

. Mr. D. B. Rayamajhi _ Chief Ehginéer

Régioﬁal Office inlgiratuégar

Mr. Bindd'Aryal Executive Engineer

- Water and Energy Commission

Mr. B. K. Pradhan : Executive Secretary

Dr. Hari Man Shrestha Executive Director

Nepal Electricity Corpératiog

Head Office
Mr. L. M. Dixit ' General Manager

Mr. Gyan Kaji Shakya _ Electric Engineer



Sun Kosi Power Station

Mr. Mrigendra Prasad Pradhan Flectric Engineer

Mr. D. B, Kaji ' Mechanical Engineer

Water and Power Resources Development-Project

~ Naya Baneshwar Kathmandu. ~Tel: 13091, 16599

Mr. Jack S. Baker - Project Manager
Mr. P. Hendes Deputy Project Director
Dr. Marshall Gysi . Water Resourdes”Planning Engineer

National Planning Commission

Mr. P. P. Shah

Mr. Sharma Keshavrat Deputy Directoxr, Central Bureau of

Statistics

Ministry of Forestry

Déﬁartment'of Soil Consérvatioh and-WAEershed Manégemént
Babar Mahal, Kathmandu. Tel. 15928 . .

Mr; M. D. Joshi Diréctor General:

Geodetic Survey Branch

Dilli Bazar . ; - Tel, 14292

Mr. S. B. Manandhar Assistant Director
Mr. N, Shrestha Tevelling Division

Department of Road -

- Mr. U. P, Shréétha . Disign Engineer, Planning Section.

World Bank, Resident Mission

R. N. A. C. Building Kathmandu = Tel. 14792, 14793

Mr. Kedar Mathema Programme Officer



‘United Nation Deﬁeldpment Program

Mr. P. Subba _ : Planning Officer

Embaésy of Japan -

Panipokhari Kathmandu el 12730, 13264
Mr. Toshisada Komori - Counsellor
Mr, Hideo Morilkawa ' Second Secrethry

TIA ahvaniun Off e

Mr. Hircaki Nakagawa
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~ Ministry of Water Resources'(MWR), which covers policy matters for the water
and power sectors. Itelstaff includes the Chief Electrical Inspector;

~ Water and Emergy Commiesion {WEC), with its Secretarist and advisers, which
provided advice on water and power policy_and on technical matters; _

h'ElecFricity Department (ED) on MWR, which among other things constructs or
'moeitors the constuction of major power projects;

- Nepal Electricity Corpordtlon (NPC), which is respon51ble for the operation of
power facilities in the Central and Western Regions;

- Lastern Electr1c1ty Corpordtlon (EEC), which is re9p0n5h1b1e for power supply
in ‘the hastern Reglon,

~.Several DevelOpment Boards ineludingfthe Small Hydel Development Boafd,
Transmission Line Development Board,'Kulekhahi Development Board and Marsy-

angdi. Development Board.
Cabinet had dec1ded that the EEC should now be merged with the NEC. Also

- we understand that the Butwal Power Company is to be revived as the constructlng

body for a new station at Butwal.
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_ZDEwEEEE[iﬁlgﬂuﬁhgiHSLQw rogram presently adopted
by HHG/N v111 meet the - 1nternal demand of the country tlll

1993/9d by hydro energy alone. BY that time, annual
increments in peak demand are expected to reach 40 -~ 435 MW
and in energy to exceed 160 Gwh. It means that larger
plants than those currently planned will. be needed. In
average a period of ten years would be necessary from the
decision to proceed through 1nvestxgat10n, engxneerxng, ;
flnanc1ng and ultlmately construct;on, then by working
backwards from the year 1993/94 the date mentioned above,
(beycnd vhich the system will 1;kely be incapable to meet
the demand) the decision on the - proJect.to comg after
Sapt Gandaki must be made by 1983/84 at the 1atest. K

To satisz'the domestic.demaﬁd for power and- energy
and to export hydro energy in the decade ‘beyond 19290 ;he
“inventory of the resources avallable to meet the pro;ected
demand should be increased by further ‘basin stud1es.

So that the probable project sites could be éompared
and a least cost ;nvestment plan could be adopted for future
expan81ons To ach;eve ‘this obJectlve HHG/N xs very keen
"to undertake the Kosi Basin Study thh the cooperation and
" assistance of the Government of Japan.

*f9 1—



MIN!STRY OF FOREIGN AFFAIRS

Hjs Majesty’s Government of Ncpnl
Kathmandu :

SEA/72-2/1621

The Ministry of Foreign Affalrs, His Majesty's
Government of Nepal presants its compliments to the

-__mmbassy of Japan in Khthmandu and has the hopour to

request the Embaasy to kindly communicata the requast
of His. Hajasty's Government to the Govarnment of
Japan to provide cooperation and assistance in ordera
to conduct a comprehansive study of the Kosi river

basino

: :rh_e Ministry of Foréi'g'n Affairs has further the .
" honour to_toryaid herewith:a'paper on the ﬁosi‘ﬂdgin
) Study i:réi)&red by the Department of El’ectﬁ:‘iéi‘hy, Hia
Hajesty's Governmsnt, and regquest the Embassy to
’transmlt the. contents of the baper to the ccmpateht

:-z.uthorities 1n Japan for their favourabla consideration.v

The Hinistx-y of Foreign Affairs, His: Hajosty 8
Government avails itself of this opportunity to ranew_
to the Embassy of Japan the assurances cr ;ts highsst

congideration,

December 30, 1981,

The Embassy of Japan
FATHMANDU .
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hUSY LaSlh . STLLY

There are three main river system in hepal: Kdrhali} Gandaki
ané Kosi. The furmer two river basins nave been ctuolec tO @
considerable extent, but the 1nvesglatt10n and stuoy of hUSl river
basins are yet to be commenced .

To EﬁhénceﬂLhE_ﬁﬁxﬁ_DQMRnb4di;uaLgLuxﬁ50n:CES_PDtenhial of
the country a comprehens:ve Dusin study should be carried out 1n
the hosi river basin as early as possible. S, T

The uater resources development potentlal of the hOsl rlve;
system in the Fastern Developnent Reglon has not been examlned in
a COmprehensave mahner.’ The hydroelectrzc potential alone: may be
‘as high as 10, 000 megavatis. A preliminary recunnaissance isg
underhay to identify the uater resource development potentlal-w
The lower portion of the Kosi river in the Terai 1s teing oeveloped
for ;xg&ggtlon puroosesLﬁErlmarllx_;n_Lnd;a an 1rriaat10n c
dlvers1on barrage and offtake canals have been constructed at the
hepal-India: boundary,(igﬁigatlon ‘canals)have | also been constructed

in hepal‘upstream but these are beyond the influence of the
barrage.

River ‘training and high sedimentation rates are
perennial problems in the reach of the Kosi river'in the Terai.

P

3

.There is a need to prepare & fmaster plan for water resource
GEVElopment in- the Kosi river basin similar to-that recently

c0moleted for. the sapt Gandaki river basin. The necassanxhstndaﬂgL
ShOUld_not only lnclude _hydroelectric assessment but should take
1952_9Ccount multlple use_and other sxngle usa_poxeu;lals. The
rapld ‘siltation and flo0d threat of the ‘Kosi river in the Teral
ulctates that the studies 1nc1ude uatershec nanaoement andf?load

'kn&25225£23§} 1mpo"taﬁre- In addltlou at least one of nhe prlerty

OEVElOHment sites should e studied tu :Cceltall v Jevel. The

coust o ar aoequate basin stucy will llhel) e in the Créer of
4-5 mxllxon 1882 UsS dollars.

-93-—



1.

2.
-proposed site of what could be Nepal's 1argest and most s:l.gn:.--E

'PROJECT DSSCRIPTIVN:  Phe Kosi besin is the largest -i

J?/h/ﬁ?&&_

PO =5 N .rT 2 RSSOUHC STUDY.

in Nepal. It drains a large segment o the Tibetan ylavca
and provides a series of widely differing tributaries with
vary different hydrol wical and morpholnoicel'profil's and .

tL1W1nates 1n Nepal's lu:gest erLr of ¢: At leporten : to

thal and’ I1nd iia. No Cu.ureher sive stady hig Lo role fu[

any water resurce sector. Tne propo-.ed stuldy would lncompass.

all aspazcts of weter resuurce oevelnpment including basin
master planning and long term catchment control studles.

To date the Kosi River Bas;n has been subgectﬂﬁ tc

'only llmlted study.k ReconnaLSSane level work has been

completed at a limited number  of upper basmn sites and
fea513111ty studies are avallable for the Knrsi ngh Dam 51te

. located at thé outlet of the basin on'to the Teral, the

'Hulghat site on the lower Tamur River and for . tne Kurule elte

on the Sun Kosi Rlvero A basin study is requlred to place

these and other §oten£ial prOJects in 2 basin context’ srd to

‘prov1de for a natlonal phased development plan fnr the bcs;n
as a whole._ ' ' ’ '

OBJELTIVES: The baSEn'terminates aﬁ“its‘Southern end at‘the'

flcant dam. It 1s v1ta1 that an apprecxatlon of tHlS dam 1n
the context of basxn development be prOV1ded as soon as oossz-
ble. At a dlf&erent scale HMG/N 15 keen to develop attractzve
power - prOJects for the natlonel domEStlc expan51on plans,and
a perfe351b111ty study of those schemes.. already 1dent1fled,.
(whlch would come w1th1n the - term Df the maln etudy) is need

to Justlfy or ellmlnate thelr present p051t10n in the’ future
expanslon plannlnga
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Based on the study, and given criteria to be proviees I
the Miniétry_of Water Resources, two éléctric'projectg one sui-
table for meeting domestic electrical energy'demand, and ann;dur‘
for expurt of energy should be selpcted arid studied to the fiigi-
b111ty 1evel and for some projects to pre-feasibility levsl. .

3, ACCSSS'PROBL:MS: hccuss will be a ma jor' problem. Some potential

site could be opproached by Dharan-Dharkuta and sun: KOSl—Jlrl
roads and for other hEIlCOptLr should be used,

 MAPPING s Aer;al photography, at a scale of 1,50, OOO exists -

for basin, but ground control for study mapplng would have to be

'keyed into available sites that are identifiable on the present

photos. One of the outputs required from the study would be .-
1:10,000, scale map of the river basin,

MAJOR STUDY COMPOXN ZNTS ;

(a) Rev1ew of ex1st1ng studles and r9ports

(b) Development of topographlc map to a sultable scale
(c¢) Site 1dent1flcat10n StudlBS_-_“' :

{a) ‘Geotechnlcal lnvestugatlons and’ exploratlon

(e) Sedlmentatlon ‘and hydrologlc studles

{f) nnv1ronmenta1 and watershed managehent studies

'(g) Socio economlc lmpact surveys of potentially af fected

ponulatlon in area

(h) Access requlrement

(i) Conceptual desmgns and 1ayouts for dam structures, splllways

and power—houseand related. structures for all potentlal
1'51tes studles to determine’ prellmlnary cost.__ FEE
(j). Slzlng and number of generatlng statlons at 51tes to be
‘ 1ncluded “in master plan. '

'(k)"Studles and evaluation of poweg;lrrlgatlon, flood control,

nav1gatlona1 aspects and other beneflts to ‘be derlved from
basxn development
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(1) _System simdlation'and other studies fequired to support
:jrecommended basin development program ‘
(m) Detalled feasmblllty study of one prierity 51te for meeting
o -Nepal's domestic electrlcal_energy requlrements‘for.period
'1993-0nwa:d”and~an0ther-for'eiport of énergy.ertudy should
be suitable for submission to Nepal's financing agencies
as an applzcatlon for financing and 1nclude: _ |
. Mapplng at structures &t a scale of 2050 ': R
‘. Seismic survey and drilling, '
. Détailed sxte survey plus search for materlals
N Analy51s of faults (Earthquake Engg/Selsmlc studies)
- Staglng of constructlon.

6. STUDY SCHEDULE: The study schedule would take place ovér thé.
1982/83 and 1983/84 f15ca1 years. Devending on the 1ikelihood
~of 1dent1f1ed 51tes appearlng to be of lmmedlate interest for

' Nepal's natlonal water resources develoment plannlng, some more
pre fea51b111ty work will be necassary in the second year of the
program '(1983/84) and possibly extended_lnto 1984/85,
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1 INTRODUCTION
In commensurate 'with the policxes of HMG/Nepal to develop
water resources of the country Sapta Kosi Rlver Basin Master Plan -

study is included in the Sixth Five»Yeer Plan.

A Master Plan'fOr.the basin should take into account the basin's
satural features and'attribufes sech as topography, ciimate, hYdrology,
geology( environﬁent'esd the need for protection of the catchmenﬁ
against erosion. = The proposed Master Plan étudy is intendeﬁ to
investigate the possible sequences of development of the Sapt Xosi
"Basin with a view to identifyirng and defining the program of
development that will best meet the short medium and long term needs
of Nepal. The Master Plan will thus be a guide to the‘logical
sequencial development of the‘weﬁer resources potential of fhe
basin. The study will also define the priority sites for ieesibi-
1ity studies with the framework of the identified seéuenoe_of

s

development, in such a way to'best meet Nepal's future needs.

-

At present only a- total 12450 Kw of hydro power have been
'developed in Sapta K051 Ba51n 1nside Nepal° 10050 Kw at the Sun
Kosi Power Statlon at the upper reaches of Sun Kosi river and

2400 RKw at the Panautl Power Statlon at Rosi River.
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2. DESCRIPTION OF THE BASIN

=Z;l General

| The Sapta Kosi Basin is the largest river basin 1n Nepal.
Located in the eastern guarter of Nepal, 1t dralns a 1arge segment
of the leetan Plateau and comprises a series of w1de1y dlff8l1ng
_trlbutarles with very different hydrolog;cal and morphologlcal
profiles terminating in Nepal s largest river of great lmportance
to Nepal and-lts.nelghbours. The main river of the Sapta Kosi
basin, the Sun Kosi is about 334 Km long, of which about 98 Km are
situated in Tibet. Near Kodari at the north boundary of Nepal the
riverbed elevatlon is 1650 m and at its confluence with the Arun
the elevatlon is 125 m resultlng in a drop of 1525 m, over a river
length of 250 Km Prellmlnary studies have revealed that the
“theoretical power potential on the_basie of aVe:age!fiow.of'the
sapta Kosi Basin is in the order of 22, 350 Mw, with 84% of this
potentlal concentrated in lts ma;or rlvers,_the Sun Xosi, Dudh

:K051, Dudh Kosi, the Tama 3051, the Indrawatl, the Arun and the
'Tamur. In addltlon to the ba31n 5 power potent1a1 a rat10na1
_development program would take 1nt0 con31derat10n 1rrlgatlon,2

flood control, naV1gat10n, flsherles and other possible bEHEflta-

Any dlver51on of water from the Sun K051 ba51n 1nto Terai plaln could
E.',result in 51gn1f1cant agriculture“benefits baﬁins; Regu;ation,
flood control'and sedinent control'essociated with basin éevelopment
will result in large irrigation'benefits'in.the areas eommanded by
‘the Chatra Irrigation and‘tne East and West Kosi Irrigation canals

at downstream reaches.
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2.2 Geology and Hydrology

The basin is formed mostly'of cambfian or pre-Cambrian

rocks of the Mahabharat series and the lithologles are arenaceous

and argillaceous metasediments,

The three maln tributarles {Arun,

Sun:Kési{ Tamur) have aeeﬁly incised "v" - shaped valleys through

these formations,

The hydrographic characteristics of the Rosi and its

. tributaries are given in table 1..

Main Rivets

‘Catchment area

TABLE 1

Length 'Mean'g:adien£

Eosttreme h

elghts

of Kosi Basin K2 K | .iitgzzrzge §a51r

- Maximym Mlnﬁmur

Indrawati 1185 82 0.0063 6400 627
Tamba-Kosi 2586 . 100 0.033 7185 464
(4110) . . Gt

Dudh-Kosi - 4110 122 0.036 @845 - 329
 Balephi-Khola 675 53 0.087 6977 - 692
Likhu-Khola 950 69 0.052 6959 408
‘Rosi-Khola - - 570 51 0.020 2760 543

Arun’ 6350 173 0.028 5000 60
. Tamur 5818 149 0.039 5900 - 60

KOS1 TOTAL 22244™*" 8845

50

* () incluﬂes the catchment area and length in leet as well.

k¥ Excludes the catchment area ard length in Tibet.

- Catchment in Nepal only
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The basin"has-a high mountainous structure with elevations.

varying between B848 m and less than 125 m.

3.0 STUDY OBJEC‘I‘IVLS

The objectlve of thle study is to prepare a Water Resources
DeveIOpment Master Plan of the Sapta Kosi Rlver Basin taklng into
account its hydro—electrlc, 1rrigatlon, flood control, navegatlon
(in land and 1nternat10nal) -and other potentials. Based on this
study, and criteria to be prov1ded by the Mlnlstry of Water
Resources two progects, one suitable for meeting domestic needs
and another oriented towards export of energy including other

benefits should be selected for- the.fea51b111ty leve_l.=

4.0  STUDY COMPONENTS

- The work will comprise the foilowing study components:

(a) Review of ex1st1ng studles and reports,
{b) Development of topographlc mapplng-to. ‘1 10 000 scale,

{e) site 1dent1f1cat10n studles and preparatlon ‘of the Master
. Plan of the river basin; .

(d) Geotechnical investigations and explorations. including -
~ seismic surveys and drllllng at’ preferred sites, reglonal
and 51te seismlClty and reservoir rim watertightness for

selected schemes,.
(e) Erosion control and protection and sedimentation;

{£) Hfdrologic studies;
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4] Flood control

{h) Environmental and Socio Economlc impact surveys of
potentially affected area;

(i) Potential for navigatlon in the Sapt. Kosi river both

in 1and and international;
(5) Irrigation and Agricultural Studies
(k) Access requlrements,

(1) Conceptual de51qns and layouts for dam structures, spil‘waye
and powerhouse and related structures for all potential
sites with a view to regulate as fully as possible the

available water'resources;
(m) Interbasin water transfer schemes,

(n) Preliminary 5121ng and number of generatlng stations at sites
to be included in Master Plan;

(o)' Preliminary economic cost benefit analysis of the various
'development options;

(p) System 31mulat10n and other studles required" to support
reeommended basin development program;

(q) 'Detalled fea51blllty studles of two prlorlty 51tes, one for
meetlng Nepal s domestic requlrements 1ncludlng 1rrigation.'
Cand flood eontrol, another one oriented towards export of _
| energy including other beneflts. ‘These studies should be -
suitable for submission to Nepal's major aid donors as an
application for flnan01ng and should include:z
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o Topographical mapping for the selecte&‘sites and along
main rivers and tr;butarles at a scale of 1: 10 000 with
Sm contours; '

o Seismic survey to determlne cover thickness to sound rock
plus verlficatlon by drllllng,

o} Detalled site survey (1nc1ud1ng_vertica1 control) to a
1:2000 scale with 5m contours:

] Search for construction materials;'

o ‘Determination of active and 1nact1ve faults and effects
'in the dam design (Seismic studies):

0 Staging of constructicn;'

‘o Detailled cost estimates.

5.0  STUDY SCHEDULE'
The study will con51st of two parts: preparation of Master
..Plan and feas;blllty of two prom131ng progects.‘ The preparatlon of
'_:Master Plan is schedule to be completed by April 1984 and fea51b111ty

studles w111 be completed by Aprll 1986.‘

6.0 . SCOPE OF WORK

The study components in Section 4 are debcrlbed hereafter-
fa) Reviewfof ExiSting Stﬁdies'chd'Reports:'=
No comprehensive stody has beeﬁ_made as Yet_on the Sapt
Kosi Basin. To date the'Sapt Kosi River Basin has been'Subjected
to only limiteﬁ study. Reconnalssance work. has been completed at a

llmltea number of upper basin sites and fea51b111ty studles have

been conducted for:
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"o the Barakschetra hlgh dam site located at the outlet
of the basin onto the Terai, by the Central Water
Commlssion.of the Government of India in 1950 and.

_updated in 1681;

o the Mulghat site on the Lower Tamur River in 1982;

© the Kurule site on the Sun Kosi River with diversioﬁ of
Sun Kosl Water in Kamala River in 19685.

These studies should be reviewed to determine their'adequay'and

consistency with the work to be undertaken in this basin study.

(b) Development of topographic mepping'to 1:10,000 scale
~at 5 m contour 1ntervals along the main river' and ‘the
main trlbutarles.
Aerial photography at a scale of 1:50,000 exists for the
:ba51n, but ground control for study mapplng must be referenced to
surveyed 51tes that can be 1dent1f1ed on the available photographs._
For the consumptlve use sxde of water of Sapta Kosi, the’ f0110w1ng

studles are availablez

o Sun Kesi—Mbrehg‘iirigation Project B

o ”ﬁdei West and Eaet;CanalzProjecte.

o} rRajblraj Pump Canal Project | _
'e Trljuga/Chandra Canal Development Progect
e _Kamala Irrigatlon Pro;ect Report

b':Bagmat; Irrlgation Progect
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(c)  Site identification studies and preparation of the
Master Plan of the river basin:

Based on existing mapplng and river profiles, a list of all
potentlal sites should be prepared discardlng those considered as
unfeasible for obvious adverse reaSOno. The most promising sites
will thus be selected for in situ survey with access by helicopter,
as required. Schemes Whlch have annual storage will be referred to
as storage schemes while schemes With daily or weekly storage Wlll
be referred to as run-of ~river schemes. For each site preliminary
power and energy characteristics will be assessed, along with the
potential for 1ntegrated use of water resources such as irrigation,

£lood control navigation, etc.

(dj" Geotechuical inveetigations'and explorations:

Each of the mOSt promisrng sites among those retained for in'
51tu reconnalssance w111 be the object of a walkover survey to
assess the varylng_depth-of overburden, to-define the 51tu geology
‘and - 1ts maln geologlcal features (systems of rock outcrops, rock
-structure, nature of riverbed and depth of alluv1um), to search for
constructlon materlals and to plan for site development (access,
_camps, constructlon plants, etc) 'Representatlve‘rock sample should'
be tested for strength. Selsmlc surveys w1th complementary _
drilllng should be carried out at preferred sites. Particular
attention should be devoted to the seismlcity given the importance
of this-factor in Nepal. The adequacy of the existlng selsmic network
and the map of recorded events avallable at the Mlnlstry of Mines

should be examlned and their influence on the design of project
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structures should be assessed.

The reservoirs associated with the preferred schemes should
be investigated for low 1ying'sadd1es,and for ground anhd rock

watertightness.

(e) Erosion controlland ptoteetion and sedimentation:_:

An.inudepth investigation of-the etosion and sedimentation
processes taking place within the Sapta Kosi Basin should be'
conducted, identifying areas having severe erOsion, landslides and
dangerous torrents. Erosion problems in the Hills and mountain
regions of Nepal are the results of many factors, the most important

of which are:

(] uncontrolled removal of forests
o undesirable agricultural methods_

‘o natural over—steepening of valleys

Due cognlzance of past documentatlon on the subject as developed

by the Department of’ Water and 8011 Conservatlon of" the hinistry

of Forestry, by UNDP and by the Land Resource Mapping Progect Hnould
_be takenc Based on information contained in the available
‘documentation, namely, the rates of erosion and sedlmentation,
'spec1a1 con51deration should be glven to the er051on/sedimentat10n
phenomena to ensure that schemes are designed to cope with sediment
'load in the rivers‘. In river development work, areas most prone to

;ferosion effects should be identified appropriate means ‘of protectlon
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for the toes of slopes subject'to.undermining by rivers should be
sﬁggestedo Control structures should be planned and designed to‘
safely pass major floods. It is found that.the Saﬁt.» Kosi River
system carries a heavy load of Sedimeht and estimation of bed
load is a problem. Therefore, in this study specific attention
has - to be paid to establish the bed load factor by observation
rather then gestimation in ordex to correctly determine the lives
of potential reservoirs.

(£) 'Hydr010gica1.jstudﬁes.
_ HYdrological studies / have been conducted forrthe:eﬁtire
territofj of Nepeia Whenever avaiiable hydroemeteorological data
have heen used to- derive synthetic 1ong term flows, to identify
'defined 1ow flow pexriods and to estimate flood peaks and volumes.'
‘The derived data are deemed satisfactqry for this Master Plan B
'eﬁudy as #ﬁe?‘ProVide a #epréééhtéiive;andedoﬁsistent:base fef
pfojeet design and for the Sizing.éf etructures.and eqipments
The‘abdve'mentienea syﬁthetic data should therefore be uéed for
the:study; | ' |

+In addition hydrological measurements accumulated since'
1975 are available at the Department of Irrigation, Hydrology and
Meteorology (DIHM). These’ measurements require due processing
and thls task should be 1ncluded in this study component, The-
hydrological data base for the basin study will thua be considerably

improved,

1/ Hydrological Studies of Nepal by HMG/N - Water Energy
Commission, WECS, T19B2 .
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While the referred hydrologloal data are adequate for the

_study, +the 'final basin’ study - report should include recommendations
for negessary iﬁprovements of~the_hydrologica1 inﬁormation-in=the
basin, For thisipuipose and to obtain a better insight.‘;nﬁo the - -
hydro-meteorolo gicélfregommendatiOns wlll cover: the definition of
measurement and obServatibn gystens: the 1ocation of xelated
instrumentation; the duration anﬁ methodology of the measurements

. and observations; all to permit confirming the used synthetic data,

such as meteorologipal, run—off, floods, low flows ana sediment.
‘{g} Flood Control Studies:

Storage ﬁrojécts identified in the Maste:-Plan éﬁudf'will'
prdvide‘among‘other:benefits flood-dontrol_béﬁefifé as wells ihé
preliminary. estimate of sudh?benefits accurable at.dowqgﬁreém5
readhes from each'sﬁorage.yroject shoula also Be'ﬁade;- |

{h) Environmental and Soéioéécondmic impact $u£veys_

of potentially affected populatiqn.in ProjectAarea=

The effects on local populations, flora and fauna of the-
various schemes should be investigated. ln particular the socio-
cultural impact on the local populations of storage-schemegl'
_neééiciﬁtatihg resettlémenﬁ of péopleﬂénd ieiocation existing .
_faCiiitias;-inéltaing access roéds shbula be éssessea.' Costs
of:Shcﬁw:ésettlement should be determined for_inélusi§n iﬁ‘the'

economic evaluations. .

—108—



Therefore it should be ensured throughout this study.
~ that precautionary measures can be taken during implementation
of future projects to vrotect the environment in ite multiple

' aspects, namely, the fauna and: eocio~cu1tura1 factors0
(1) Navigation:

A study of the potentia) for navigation ialahd and-

international should be carried out.

The Sapt Kosi River, meets the Ganga River at Moaghyr, in
Bihar. Favigation facilities exist up to. Patna in the. main Ganges.
In this stuay a navigation 1link should be investigated on the
basis of published information, between the Sapt Kosi and the
"Ganga Rivers, as forming part of the waterway system connecting
Calcutta to Patna. a conceptual design compatible with the study '
should be carrxied out and related cost estimates_prepared for due
-conSideration in the economic analysis of the Sapt Kosl Basin R
 ,Mastez Pian Studye - '

i(j) Irrigatioh and Agricultﬁtal Studies=

Irrigation ‘benefits resulting from basin development should
and the surplus of: regulated flow over Nepal 'S consumptive neeﬁ
is also to be assessed. One benefit of particular importance will
be adaitional Terai agricultural benefits resulting ‘Erom improved
river regulation and sediment control as the major constraints

on irrigation benefits in the Chatra Canal command and the much

largerlﬁast and West Kosi Canal commands are sedinentation problems
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and insufficient'dry.season.f10w$ for extensive pre-monsoon
irrigetion. A basin develobmeﬁt programme-ineerporating.diversidn‘
‘schemes would bring the latter type of irrfgation benefits to
irrigation schemes currently linited in scope by and dependent

upon 1ow dry season flows in rivers such as the Kamala and Txijuga._
Due attention is required to be paid to examine the possibility of
incorporation of scheme in the Master Plan divertiﬁg sun Kosi water
to Kamala Basin which will prbﬁide irrigation water to Terai area
enclesed=between Bagmatl and Sapt Kosl Rivers.

(k) Access Requirements:

Besea'on'the-existing road eetwork'ahd on the schemes
selected for study, 1ayouts should be chosen for necessary access
roads to each indlvidual site and an implementation schedule |
' provided. Where feasib)e upgrading of existing roads should be
alowed for, " Road categories should be compatible with econnmic,
safe and functional construction operations, aiming also at access
“during the sub.;equent life of the projects, |

it should be boene in.ﬁind that the'siedy_of.a roed syeﬁem.
in this Master Plan is mainly:for generel ﬁechnical“feasibiliff
and estimating purposes. | | -

(1) Ceneeétual Desigheslr

_ Following a preliminary selection of the sites to be surveyed;
 an inspection should be made of each site to determine the general
arrangement of the structures, dams, sp;llways, headworks, power—

house and ancillaries.
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Structures hould be lecoated taking into account the observed
and otherwisetknown geotechnical features and with due consideration'

of their eizing and 1ntended rerformance,

site areas reqﬁring:specific'investigatiohs should be
designated and rec0mmendations formulated. In iooating‘the'troject
components, “the approach should be such that foundations will he |
.sound that related. potential problems will be eoonomically solved
and that desired performance will be assured in all operating
condrtrons-f' A catalog of potentialjprOblems associated with
locations. of structures from-the'geotechnical hydraulic and

protection viewpoints should thereafter be prepared
{m) Interbaein Water transfer schemess:

The Sapta Kosi Basin has an extensive and diversifed potential
Long term planning studieh are underway by other HMG/N agencies to
cover a11 of Nepal s water resources and for preservation of the
dnatural resources. - For this reason, it should be ensured that the
_basin study will adequately take into account contemplated inter—
'dbasin water transfer and other schemes for the development of
1rrigation projects in the Terai, and in general for integrated

Ywatershed management.,
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{n) Preliminary sizing and number of generating stations
at sites to be included in the Master Plan°
To be considered for each site, in runwofwriver or stcrage
-schemes, is a full range of development alternatives reflecting
the possibilities afforded by topographical, geotechnical and
environmental conéltions, staging requirements as may be achieved
in reservoir and head development and generation capacity (dam

construction, powerhouse and headworks extensicns)o

'From the wvast range of alternatives the best sequences of
developmenf should be selected. to.pefmit arriving ac a recom=
mendation with respect to a baein &evelopment program, as called_'
for in 1tems (o)} and (p) hereafter. |

- {o) Economic cost benefit analysis of the various
development options«

The study should include
e & preliminary cost benefit analysis'of all promising

pro;eots, in order tc eliminate uneconomic progectsf

« @ comparative analysis of alternative basin
development programsj;

| » the selection of the development program that best.
satisfies Nepal'’s needs in accordance with BMG/N
guidelines, '

.The stcdy should further inclnde the;recommendations for

the management of the Sapta Kosi watershed.
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Cost estimates must make propex allowance for watexshed
projects’ (aocess roads, agriculture/irrigation ana slope

protection) in planning or implementaticn stages by HMG/N

The construction cost estimates for each c0ntemp1ated site
Ehould be based on calculated schedules of quantities of materials
and equipment at present day unit cost rates. To these construction
and - equipment costs should be adaed the costs of land chuisition
and resettlement, engineering and administrative costs. In addition,
a proper progect contingency-should be added to the estimated '
pfdject costsa . Bach project costfsillftherefore‘include:

. Civil constrnction costs:

- _Power’plant:costs*

. Transmission Costs,_

- Irrlgation System Development Costs,

..-'Acquisition of ‘land and Resettlement Costs;

.-l -nngineering Costsg
e Government administration COStS} and

- -Progect Contingency

_ .Cost estimating for all basin schemes should be carried out

.at this stage on a basis of relativity rather than of pro:ect cost

accuracy. Sites should be investigated and costed using a consis~
tent approaeh with uniformity of allowances for unknown factors,

such as:
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j.:;Degree of oertainty of site investigetione
' (hydrologio reooras, aerial mapping, volumee of
materiale in borrow areae, erc);

° Validity of eesnmptions made in preparing pre- |
Yiminary layouts, quantitiee and estimatee
:(tunnel eupports, foundation stripping for dams),

o 'Changee in item quantities which nay occur during
detail design studies:

; Geologioal conditions encountered during oonstruction
. and varying from initial assumptions at basin study
devely ' ’

e iTrends of'bidding climate'during basin development -
reflecting world wide economic oonditions., :

+ System Simulation and other Studies Required to
. Support-the Recommended Basin Development Program.
The Sapta Kosi Basin etudy should incrude a
o methodology for the syetem simulation and for other studies ‘
:requirea to support the recommended basin development Programa.
Reference should be made to the COmputer program intended’ to be

used, its capacity and the results format¢ , ”
(g} . Detailed feaSibility stndies of priority sites

‘General reguirements are specified in Section 4 of these
..Terms of Reference for the Sapta Kosi Basin Study, Terms of
L Reference for the detailed feeeibility studies of the priority
.'sities will be issued at the tlme set in the study schedule

hereafter forming part of these Terms of Reference.
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- Upon completion of the above study components, recOmmenw
dations will be determinea/submitod in the Basin %tudy Report
for future woxk within the basin with regazd tos

- Topographic surveys and mappingf
. Hydrology,

- Geotechnical investigations;

° sedimentation:

‘o Environmootal‘requirements;

. Flood mitigations

~» Erosion control and protoctioh;
- Navigatilon; o

. Fisheries and

« Land acqoisition - and re-settlement of populations.
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6. Scope of Work
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h:%OLnNuUM OF UNDERSTANDING
BETWESN
SLECTRICITY DEPARTMENT, MINISTRY OF WaTER RESOURCES
HIS MAJISTY'S GOVERNHENT OF NEPAL
: AND ;
THE JAPAN INTERNATIONAL COOPERATION AGENCY

This is to uhderstandjthaf:the Minutes. of Meeting for
the scope of Work for The Master Plan Study'on The Kosi
River ‘Water'Resources Development signed on February

,1983 batween the partles hereto and dttached herewith
" is subject to the approval of His Majesty's Government
of Nepal and such approval Ulth any change there upDn
shall be communicated:to the Japan.intefnational .
Cooperation agency as soon as possible by Electricity
Departﬁént, HMG of Nepal. |

Dated this First day, February 1983,

/‘!2 [

Teruml Iljlma
'Team Leader :
Japan InternaLlonal Cooperatlon Agency hlectr101ty Department

Harsha Man. Shreétha‘
Chief Englneer

\\wi‘.f“
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MINUTES OF MIITING
_ ' FOR :
TYE SCOI'E OF WORK FOR THE MASTER PI;AN'STUDY_
- - - oN | L
THE KOSI RIVER WATER ReESOUKRCES DEVELOPMENT

In. response to the requﬂst Of. Hls Majesty s Government
of Nepal for technlcal coorporatlon in conductlng a master

- plan study on ‘the h051 klver Water Resourc;s Development.

The Japan Interndilcnal Cooperatlon Agency sent a

'contact missicn tu Nbpal from September 23 to Octol _
'8, 1982 The m1551on carried out. eriag of dleUSblonS
on the pronosed study hlth the orf1c1als of hlELLrlClty
DLpdrtMLnt (ED) Ministry of Vater Resources and other
Nepalese Gov rnment agencies concerned, collected
necgesary 1nformdt10n and didta and carried. out fie;dg
survey durlng th21r stay in Nepal. o '

Based on the flndlngs of th Cnntaut n1381on, the
prellmlnury survay team head‘d by ar._Il)lma has v151ted
_Nepal from January 27 to beruary 2, 1983 and ‘held a
series’ of dlSCU&blUnS on the Scope of yorh for the Mester
“Plan Studv on the Kosi River Hater Resources Developnent
with the off101als of uU, the Mlnlstry of Water Rusources
and other Nepdlese Govarnmunt agencies conc=rnud durlng '
their stay in Nepal. The flnal meetlng batween the
preliminary survay team and ED, Mlnlstry of Water
Resources was held on February, 1,1983, (& List of
" Participants in the'final.meetinq‘is at;ached'asiAppehdix 1.
As a rcsult oL thu dlscuﬂﬂlons,'theScepe of Work was

fihéiie d s atbuchud erew1th.
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THE SCOPE OF WORK

1. INTROD mIOh

In responsa to thp'réqunst of His Majesty's Government
of wepal, nhe uovernment of Japan agreed to axtend a
tLChﬂlCul CDUpdratlon (the Coup;rutlon) for the haster
“Plan Study Qn.the Kosi River Water Resources Development
" (the study) in accordance with laws and regulation in
corce in Japan, and ehtrusted the Cooperation to the
Japan Internatichal Cooparation agency (JICA), the
regponsible organization for implementacion of the
technical cooperatlon programme of the Governaent of

Japan. .

IT. OBJLCTIVSE UF THE STUDY

The objectivL of the Studv'is to prepare a-comprehenéive
wiLter resources developmant plan for the 5051 River
_-taklng 1nto ConbldprullOn its hydro—electrlc ggnurdtlon,f
1rr1gut10n, flooﬂ control, n4v1gat10n and othar potentldls

lncludlng inter- baSlh devalopment schemes,
IXY, THE STUOY hRia

The §$tudy Area will cover the crea oF_the-Rosi‘River‘
basin and Terai plain uethddn bdqm‘tl and Kankzi Rlvers

in NePGl.
Iv. SCOPE OF THE STUDY

‘The Japanase Study.Team will conduct the Study in
consultatlon with ED and in close’ cooperatlon with the.
counterpart puernnel. The Study will 1nclude the follow1ng|
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Generali

Ce

Review and evéluate all data and prev1ous studies.
directly- relevant to tha Study and draw a progrdm for
further studies. '

_hxdmlne the existing and on- going davelopment programS-

'dlrLctly relevant to the Studyo

Examlne and avaluace alte 2rnative schemes to seek the
bast sequanes 0f the water resources deVLlopment of
the Kosi River with a view to identifying and

defining the progrim of development that will moet

the short, medium and long -term necds of ‘Nepal,

Particular;

Part A - Basic Study

A

' Rev1ew and evaluate the prev1ous studles malnly

;concentratlnq on the follow1ng:

Hydro- electrlc Urlentpda

'1. Barahhshetrg dlgh vam Proggct
1;. Hulghut HydrorPower Froject
iii, Kurule Proj2ct in Sunkosi river

Irrigacion Qriented;

i+ Sunsari-ilorang Irrigation Project
ii, Kosi West Canal Projact
iii. Rajbiraj'Pump Canal ProjmctA
iv. Trljuga/éhdndra C“nal vavelopment Pro;ect
v. Kamala lrrlgatlon Project
vi, Bagmati Irrigation Project
vii. . Kankai Irrigation Project

viii..Sunkosi-Terai Irrigation Project
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Coilact_, process, if necessary, and evaluate the existing hydro~

‘logical data and infdrmation including the réviéw of the previous

studles conducted by water and Energy Comml551on. This Study
will 1ncluue the oSb&aambnt of Lhe existing obSﬂrVaLlon
system aid recommendatmon of the future hydrolocchl
activities,

Collact and evaluate the existing geologlral data and

information.

_Collect anl evaluate the topographical information,

nainly the existinq maps for the‘study.

xXamine tho LLVElOpm“nt strategy 1n the fleld of tha
ater resourc-s dAVﬁlopment coverlng ‘hydro-~ electrlc
q n utlon, 1rrlgaplon, flood cnntrol, navigauvion and

so on, tugether with analysis of thelr future demand

'and needs.

Conduct the site 1dent1f1catlon study on the HOSi River
and assess the power potentlal along with patentlal for
lntgnrqtcd ase of its wat.er resources such &s irrigation,
flood CUntrul,.n¢vigation, 2tec. based on the'feéults.of 

the above itsms &. to e,

Cothct the grojosct identificétion st@dy for'diécérding'

thos.: prijects considered as unfeasiblec for . obviously.

advorse reusSons,

Prop.re the prigram for the detailed field investigation
including topogrephic survey and mapping, river survey
and surface/subsurface gﬂologlcal survey, for the further

detailed qndlvsls use.,
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'g.

he

art b = Field Investizotiu, and rroject Aanalysis

Conducy Lhe aZtedleg Yiedd investigation in awccordance
vith the progrem pregarad L thePart & of the Study.

agsess the sites identified in the Part 4 of the Study
for the powver g“ﬁ?lﬂllon in run-of-river Dr'ébdrage
sChzies Lrad foriulat.: the vaLr uenur‘Lion'Scﬁéhes:;
including malti-purpose echemes, -

gxamine tne agricdlitural situation, dntérminh'the
1rrlgable &rews and 1ubst1ry ma jor reéhabilitutcion works

for ex1st1ng S}stems und nev construction 1orks' for

1lrr1gatlon.

‘Examine the land use condition and define a ruture -

land use plan,

~xdm1ne rloud damaya in th hDSl River basin and ehamlne
dnd eleUdtd f10uu bChdmdSn

“Conduct an erosion cuntrol and pruLLctlon study for the

effuctlve use or water rbbburchsa

Conduct'a study of the potential for navigatidn bbth'

inland and international,

Examine accuss reyuirement to the sites identified and

evaluate them.
Conduct a socic-ccoromic impact study,

Conduct the overall vater sfppiy and démand valance in the

Study isres 1n01Uu1ng inter- bus:n development schemzs.

Identify the altdrrullVL sChemes for the h051_R1ver:WBter
~Resourcus Davelopment covaring hvdro-powver geheration,

irrigation, flood control, nuvigation and so on.
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Piyrt C - MaSLer'Pién

Coapare the ldentifle wlizrnitive dovaloprent schemas

bas=d on the results of thz Part £ and B studies

considering technological and financial aspects.

Lyamlne and Clurlfy cost and benerit of the alternative
schemus OL uevclo sment tougether hlth cdequaita information

gnd'supportlng ddta.

Conduct ecunomic evaluation of tho alternative schemes

and formulate the comprehensive master plan for Kosi
Kiver Water Resources bevelopment, including fundamental
_dlnenclons «nd technical descrlptlon to fuc111tatc

further studiés.

'Examine and formulate the implementation arrangement by

suitable tcchnologv and method taking iato account
local condition and anllablllLy of construction

materials and equlpment.

Prepare the terms of ref&runce an 1den*1f1ed prlorltv
prOJects for furth ;r studies.

Part D - Transfer of Technology

Pransfer technological knowladge to Nepalese counterpzrt
arsonnel through the - Study.

Conduct seminars on the water resources davelopment
using the Study as the subject natter.
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Vo ThHE 5TUuY SCHALULE
The St.dy will be executel in accordance with the
Study schedule attachad lierewith., |
vIi. nuPU TS
The Japenese Study Team wlil prepére the folloving keports:

ae Inception _feport (30 cobi.w)

Inception report will be prepared «at the conmencament of
the field survey, covering mathod of approach, proposed.
plan of operation atc,

b Uroqrpss Report (30 coplws)

 Progress report will be prepared within thrﬁa(B} months
aftur the COﬂmmnCemPnt of the Study coverlng the results
of the Pert A4 cof the Study.

C. _Interlm Re.ort (30 coples)

Interim-report'will be prepared within fourteén {14} months
after’ the commencement of the btudy covering the results
of the Part B of the Study,

d. Dreft Final Report

Main Report 30 copies
_Supporting Report _ . 10 copies
Compiled Data and Information 1 COpy

urart zlnal report w111 be prupdred w1th1n nlneteen (19)
months after the commencemant of the Study. o
'The rerort will cover all studles and- andlYSlS with
engough supportlng date, 1nc1ud1ng the alterndtlve
developmcnt schemes analySEd in detail. ED shall give
its comments within forty five (45) days arter receipt
of the draft final report,
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e, Final feport

Cpain Resort : _ 50 copies
Supporting Neport ' 50 copies
Compiled wata and Information 2 copies

CFinal reyort will be Finclized vithin forty five (45)
days after receipt of comments frnm D on the. draft

Ilndl reyorta

VII. Usemmfn;umes OF HIS MAJESTY'S Gov;-:ir:NM.r::N'T-OF NEPAL
1. His Majesty =3 bDV'rnant of Nepal shall prov;de the_

nzcessary counterpart con51st1ng of study coordlnator

erigineers and otler personnel neCLSSury for thL Study.

2.  His Mujasty's Government of Nepal vill bear clazims,
if any @rises, agzinst the membars of thz Japanese
Study Team rasuiting from, occurrlng in the course of
or otharwise cohnﬁcted with, the discharge of their
cduties agrzad upon by the two Govarnmants; eycept such
 claimS_ rise from uros: negllgonce or willrful mleconduct
or the part . mombers of the Japanese Study Toam.

3. His Majesty's Govérnmeht'of_NEpal shall, at its own
expense,'prOVide the following: ' |

a, Available relevant data,'information and materials
necessary for the executlon of the Study.

b. bultable oftlce space w1th necessary offlce furniture
for the study. |
¢+ A helicopter with a pilot."

d. One véhicie with driver.
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4. His Majesty's Government of Nepal shall make: necessary
urrangembnt: ' '

a. To exempt the Japanese Study Team from taxes and
duties on machineries, equlpment und any other materlw
als, and personal effects brought into Nepal for

. the pqroose of thp Studyo '

b  To ‘allow for the Japanese Study Teéam to take back
to:Japan the data,. maps, aeriél'photographS'ahd
materials connected with the Study.suijCt‘to _
the approval by His Majesty's Government of Nepal
in order to prepare the reports.

c. To secure the hecessary. entry permlts for the
Japanese Study Team to conduct field survey in.
prlvate prupertles and other areas 1f aNny .

ds. To inform the members of the Japanese Study Team of
'-any ex1st1ng risk in the Study Area and take any
measure deemed necessary to secure the safety of
the members of the Japanese Study Team.

VIIX. UNDERTAKINGS OF THE GOVI-‘PNMENT‘:O'F JAPAN
_JICA shall. take the follow;ng necessary measures to
conduct the Cooperatlons

B To Qrganize_and dispatch Japahese consultants as the
- Japanese Study Team to conduct the Study.

2. To bear travelllng expenses and fares between Japan
and Nepal and also within Nepal for the members of the
Japanese Study Team.

3. To bear the cost of accommodation and iiving expensés

. for the members of the Jaﬁaﬁesehstudy Team during their
visits to Nepal. ' :



4,

6

8.

9.

To bpar. the cost of fuel for the helicdﬁter;

To perform technological transfer to Nepalese counterpart

personnel in course of the Study;

To conduct a topographic mapping of the potential dam,
reservoir and'uowe:house sites with scale of.l/io,OOO

if necessary according to the results of the Part A Study,

To provide appropriate number of vehicles for the execution
of the Study. '

To provide a copy michine and other necessary eguipment
such as micrp~computer, drafting. instrument and

electric typewriter for use in the Study.

To send to ED the reports prépared acéording to section
VI of The Scope of Work.
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APPENDIX 1
LIST OF PrrTICIPANTS

Japanese Team

1o Mro Terumi Iijima, (Team Leader) Director, Social DeVQIOpment
Coogeration Department, JICh.

2, Mr, Tadasi Tanimoto, (River Planning) Director, Disaster
' ' Rrevention Research Sub-hivision,
River Bureau, MOC

3. Mr, Masazumi Murayawva, (Electricity Generation Planning),
: : : Hydroelectric Power Division, RNatural
Resources and Energy Agency, MITI
4. Mr. Tadashi Hashimoto, = (Agricultural Development Planning)
Lesign Division, Kinki Regional
Agricultural Ahdministration Office
HOAFE

5., Mr. Koichi Miyoshi, ' (Coordinator) Sociallbevélopment
Cooperation Department (JICA):

s
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Mr{

Mr.

Mr.

'Mr.

Mr,

Mr.

.Dr-

" Mr.

Nepalese Team

Harsha Man Shrestha,

Badri Man Singh,

Gauri Shanker Rajoanshi,

Kam Chandra'Chaudhari,
Surya Bhakta Upadhyay

Vijaya Shanker Shrestha,

Manik Ratna Tuladhar,

Kiran Shanker
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APPENDIX 1 (Contt,)

(T:am Leader) Chief Engineer,
Electricity. Department.,

Deputy Chief Engineer,
Electricity Department
Superintending Engineer
Electricity Department

n T
. ) " Irrigation
Department o
Senior Engineer, Electricity
Department

n [1] - "

Senior Hydrologist, Irrigation
Department o
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ALD_COIMLTHERTS

A1 -croup

hugtria
Canadn
France

Federnl Republie of Cerwmany,

Japan
Svlteerland
United Kinpdonm
United Siatos
ADB

IDA

UR Group

Bub-Total

Non-AIn croup
india
China
ther_

Bub—Totdl,

TOTAL_COMMITHENTS

1915/26 1976417 197318
9,2 53,0 20.6
1oa,4 1594 1.1
132.5 40,2 .
17.3 - 33.3

- 34i6.7 AT
96.8 © 0.4 4o.0
306.6 560.0 210
4725.0 3000 263.2
19.7 216.90 99.8
1,175.5  1,606.5 700.7
- 3-0 646.2

- 168,0 -
240.3 53.8 9.0
283 248 745.0
1,415.8 - 1,901.3  1,528,7

1976/79  1973/80  1900/8) o/
- }15 -
- 5647 . 2.8
- - 125.0
394.0 50.1 C93.0
234,7 183.7 07.4
- 37.0 219.3
61,3 295.5 -
%6.6 112.9 - 1,060.0
300,0 370.6 . 462.8
519,86 339.0 9384
36.7 143.3 I28.4
“1,942,9 1,597.F - 3,567.3
4.9 2,6 1.2
Y - -
469.5 IlLg - 238.3
L R TR SL Y
2,417.3 . 1,91t.6 - 3,806.0

:al Flrst nlne montha.,

b/ Establishment of a Paper L1 and 8 Sugak et commltttd.

Soutent Hinistry,of Finance,
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*T—2

AID DISSURSEMENTS af
{ln Miilion hupees)

1950/81
) ’ . “ludget
1574795 131%/1% 1976477 1977778 1978/79 1979/80  Isrisaces
AID_CEOUP
. AUSTEia - - - - - L =
Cansda - 0.5, 2.0 6.7 9.5 61.0 10.2
Tranca - - - - - L= : - -
Fedaral Kepublic of Germaoy hyd t3.2 17.8 19.9 - T 86.9 85.7
Jepan 4.9 1t.0 S 18.3 1.2 Thob 138.1 - 860
$rizzeciand .0 5.9 19.7 3.8 a0 A7k 71.8
“Gelted Kingdom 3.2 0.8 5.4 3.9 11444 1844 17645
‘Daited Sistes 30.3 Bs.7 42,8 8645 547 2.4 132.7
AD3 514 881 - 6hal 80.1 88.9 102.3 ~ amp.s
oA 20.6 35.8 T4.2 165.6 203.2 - 273.8 487.8
T CFoup 20,4 §2.7 45.7 92,0 121.3 B7.5 160.6
Sub—Total 164.2 Wli7- 320.0 309.9 728.0 983.8 1,500.1
SOH-AID GROUP
izdia ' 113.0 1039 117.6 7.8 1254 162.9 171.6
Crtas 5.9 i9.4 105.9 76.2 £0.3 35.9 . 56.5
Tusalc . - - 4.0 56.1 35.6 57,1 143.0
CPIC Fusd - - - 52.0 16.6 - 2.0
Othar 9.9 10.6 9.4 L8, 4 L7.5 0.5 173.1
Sub-Tatai _ 7.8 163,39 236.% 4685 - 28144 356.7 slg.2
RLAL DISITRSHETTS 342,0 505.56 256.5 858.¢ 989, 4 1,340,5 2,048,
!'.c:a'.'a..-.i\: Tians: : . . - .
Crame aid _ T W 9.3 3926 s66.6  399.3 B05.6  1,049.3
Lean Afd : 59.2 145.9 166.3 38l.8 190.1 534.9 999.0
Buletlereval ‘atd 92.4 174.9 1B6.0 WY - 45046 cas . - wes

‘Bllataral aid : T 49.6 330.7 ©370.9 456.7 538.8 Caes e

& Sot fncluding technicsl esclstance and fellowvabips. -

Séu_-cs: —".'.nis:r} wf Picance,
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Aresa . S : ' Population - . : .Densitx
'1&0,796'km2 o 14,00 million (mid 1980) YRR 99 peraons/km -
. . Rate of growrh: 2,3% (1975~ 80) : o

Social Indicators ' _ . ]
-life expectancy at birth (year} ; -¢5 (1977)

Pipe water 1 urban aves (%) - : : 83 (1978/79)
‘Pipe water.in rural area {1y .. - ©.7 (1978/79)
Primary schopl enrollmsnt (%) ) i 771978}
Adult literacy ratio (%) - ' _ 19 (1976/77)
Calories” intake pa¥ day per capita (Cal) 2002. (1977) - .
Protein intaks per day per capita {Gram) . 41.7 €1977)

Persons per physician ) 38550 (1976)

1975/76  1976/77 1977/78 1978/79 1979/80

Gross Domestic Product {GDP}
GDP at current market prices S o o
(MRs Mn) 17394 17280 19598 - 21634 25055

GDP at 74/75 constant prices i _ _ A Lo

- {NR& Mn) ) 17300 17822 18087 18765 . 13510
Growth rate (%) b/ 4.4 3.0 1.5 . 3.8 -1.4
Per capita GNP (US$) 1 . 11001977) 120(1978) 130¢1979) ...

GDP (at market prices) bv

Industry (%)
Agriculture, forestry.& fishery
Mining & manufacturing :
Construction
‘Electricity & water aupply :
Traasportation & comunications
. Cormerce
Other services

-

=]

NP OoOHC OO
R I I
NN D

-

Savings Ratio e . - .
Domestic savings as % of €DP - . 4.8 (1974/75) 8.2 (1979/80)

8/ Recent revised estimate,
b/ World Bank estimetes, using 1977-79 as base period
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Production Ihdekéaﬁj
Agriculrure (1969/71 =» 100)
Growth rate (%4}
Hnnufacturing_i
Electricity (1971
Growth rata (%)

100)

Price Indexes S
Consumer (Kathmandu)
(1972/73 = 100)
Annual incresse (1)

Money and Credit (NRa Mn.)a/
Money supply. .
Annual change (Z)
Commercial Bank
Time & Savings deposits
" ‘Loans to private'aéctor

Goverwment Finance (NRs Mn.,)
Current revenue ©°
Current expenditure
Current surplus/deficit (=)
Capikal expenditure
Overall surplus/deficit (=)
Financing
Domestic borrowings, net
Foreign borrowings & granta
Use of cash balances

a/ Revised. _
b/ Data are not available,
&/ Includes new revenue propossals,

1977 -

1976 1978 . 1979 1980
s 110 109 112 100
3.6 ~4,3 -0.9 2,8 -10.7

222,0-  240.7 - 271.2 300,06 ...

14.9 B4 12,7 106 L,
1975/76 1976/17 1971/78 1978/79 1979/80
1611 141,5 155,93  16L.1  °180,8

5.3 0.3 10.2 3.3 12.2

1452,5 1852.9 2167.6 2491.7 28323

8.6 27.6 17,0 15.0 13,0

1005.7 1330,0. 1711.7 1932,2 2386.1
693.6  824.7 10376 12999 1855.1
1976477 1977/78 1978/7% - 1979/80 : 1930/81

(Actuel) (Actual) (Actual) (Actual) (Budget)

1302.2
784,1
518.1

1498, 3

-980,2

300.0

556.9
123.3

—146—

1559,3

- 815,0

44,3
1808,0
~1063,7

240.0
848.4
=24.7

- 1811.9
1041.7

770,2
1978.8

~1208.6 ¢

200,0
989.4
19.2

2403.8 -3
~1682,3 +2453.8

1363.8

1857.1
1135.6
21,5

180.0

138.5

2414 3
‘1454.2
1960,1
-3513.9

250,0
2048.4
155.4

cl



1§75/76

1972778 1978779

1976/77 1979/80
Balance of Payments (US$ Mn, ) .
Exports (f.o.b.) 96.8 - 94,0 87.8 o/ 108.6 95.1 /
Imports (f.o.b.) : “156.8  -167.1 - «209.6% 2420787 304,38
. Trade balance =58,0 «73,1 -120,9 «134,1 ~199,2
Services (net) 22.7 39.4 47.6 . 64,9 91,6 .
Transfers (net) : 47.1 49 .4 49,0 72.5 99.2
. Curfrent- balance - 11.8 15,7 24,3 3.3 ~B8,4
Capltal flows (net) _ ' 16,8 2.1 25.2 45,3 10.9
: Official 11.7 17,2 24,3 5.7 48,1
Miscellaneous 5.1 «8,1 0.9 9.6 -37.2
Net error & owmissions : : :
Overall balance 28,6 24,8 0.9 “48.6 2.5
S 1975/76  1976/77 1977/18 1978/79  1979/80
Trading Export Commodities (%) . : .
Food 67.8 51.5 38,7 37,6 - 26,9
Crude materials 19,1 32.4 42,2 7.9 38.49
. Manufactured goods 10,8 13.0 16,9 21,7 30.3
Trading Import Commoditss (%) : : .
Hinerals, fuels & lubricants 10,7 12.4 S 10,1 8.1 11.5
Manufactured goods 27.5 40,2 41,3 47.1 40,0
‘Hachinery & transport .

. " equipment ’ 20,9 18.7 19.6 19,9 . 21.4
‘Pocd . , 14,7 12.4 13.1 10.1 8,0
Chemicals & drugs 9.6 - 1,2 10,3 10.3 10.3
Crude materjials 4.5 1.8 2,1 © 2,17 1.9

Terms of Trad b/ ' . .
o .. 1976 1977 1978 1979 1580
Exchange Rate (MR3/$) 12,50 12550 iZ.00 12,60 12,00
Interpational Reserves
Total (end of year, $ Mn,) 134.9 147.8 153.6 170.4 195.9
Ratio to merchandise imports . ' . :
(Months) 10,5 10,6 8.8 8.5 8.0
Bxternal Public Debt (S Mam,) :
Cutstanding (including undis- L .
bursed, end year) 236.5 301,2 38l.6 363.5
Outstanding (disburﬂed only, . T
end yaar). 45,3 72,7 87.7 125.8
Service payments (during :
year) 1.7 2,2 2.7 3.2
Debt service ratioc {Z). 1.0 1.4 1.4

af _Reviaed. ]

b/ Dsata are not available,
ef eJd.f,

d/  Juna 1980,
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