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1. To Increase production at' a faster rate
2. "To increase productive emproyment opportunities,

3. To'meet_the_minimum needs of the_?eople,



l. To dccord pr1011ty to agrlcultural development
2. To lay strese on the development of village and town actlvities
3. To lay stress on export trade and tourism development
4, -To lay streqs on the conservatlon of natural resources and energy ‘and -
_development of water ‘resources '
5. TO'emphasize full utilization of iﬁfrastfuotures already created
6. To increase the absorptlve ‘capacity of the economy

7. To control populatlon growth

Iﬁfﬁ}?&.m?ﬁ b Pl iﬁq 5 BEX.;I@H”{H'I&O\%Gm f@iC’DL"CCDtMECD}ﬁ’;ﬁiiRGD&
B,

49— 1 GOVERNMENT DEVELOPMENT SPENDING

Fifth Plan  §ixth Plan World Bank Estlmates

(Gurrent) {Constant) (Current)
Rs M) % Rs M) % Rs M} %
Agriculture 2,245.7 25.4  6,600.0 . 30.4  5,472.0 . 30.2
of which: Lo : o : _
Trrigation : (826.6) (9.4 (3,060.0) (14.1) (2,328.0) (12.8)
Tndustry 563.6 6.4  1,800.0 - 8.3 1,188.0 6.5
Power - 1,092.0  12.3  3,800.0  17.5  2,064.0  11.4
Transport & Comm. - - 2,443.8 - 27.7  4,230.0  19.4  3,084.0  17.0.
and others of which: 2.487.4  28.2  5,320.0  24.4 6,324.0  34.9
Education : (1,021.7) - (11.6) (1,660.0) = (7.6) (2, 508.0) (13.8)
Health - (452.9) - (5.1) (1,066.0) '(4.9) (1,440.0) = (7.9)
Water Supply - (259.7) . (2.9) {(1,000.0) (4.6)  (852.0) (4.7)
TOTAL 8,832.5 100.0 21,750.0 - 100.0 18,132.0  100.0
of which: = : o _ .
Foreign Aid 4,241.0. 48.0 13,260.0 61.0 9,600.0 "52.9
" Government . - 4,591.5  52.0  8,490.0  39.0  8,532.0  47.1
Memorandum Item o ' ' :
Development Spending
in constant 1979/80 L S
'_prlces o -10,635.0 ' 21,750.0 13,637.7

‘Sources: Ministry of Finance, Natlonal Planning Commission and’ Appendix
- Tables 5.7 and 5.8.
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Bho

Ho—2

1980/81

Undisbursed Balance
New Commltments
Total Dlsbursements
1981/82
Undisbursed Balance
Newxcbﬁmitments'
:Toﬁal Disbufsements
1982/83
Undlsbulsed Balance

' New Commi tments

Total Dlsbursements-

. 1983/86
:Undisbursed:Balence
New:qommitments
Total Disbursements
184/85

Undisbursed Belance

New Commitments

Total DiSbﬁrsements

Loans /a

(7/16/80) 350

125

le . 55

(7/16/81) 420

125

/e 69
(7/16/82) 476

S 200

fe 75
(7/16/83) = 601

o 125

le 90
(7/16/84) B 636
' 150

le _ 125

Grants
PaSSlng
through Other
Budgeg

120 130
60 65
62 83

118 112
65 ' 80

63 85

120 107

125 75
65 80 .

180 102

90 60
90 75

186 87 -

100 50

106 65

Sub__—
Tota

5 b 60.%bSIRL , 40

FOREIGN AID PIPELINE 1980/81- 1984/85
(S mllllon)

Loans and Grants

Total

1

250
125
145

230

145

148

997
1200
145

282

150

165

267

171,

600"
250

200

650
270

703
" 400

220

883

903
300
296

217

275
255 -

ofw
passing

~ through
‘Budget -

470 /b
185
117

538
190
132

596
325
140

781
215
180
816
250

fa All loans are assured to paes through : the budget.

'Sixth Plan development planning.

details.

231

/b This estimate is about $60-70 million larger than used for the analy515 of

See footrnotes to- Appendlx Tables 5.8 for

/¢ Loans are assumed not to begln dlsbur51ng until the year after they are

committed; however,

10% of those grants which pass: through the budget and

254 of other grants, are assumed to dlsburse in the year of commltment

Source: Bank staff estlmates

—g—
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tbf,ﬁP&%&&ﬁDTm 25 DUAFEDFIE 3 (F Cwﬁmﬁﬁm%%ﬁﬁﬁémk
s A DSOETERTGE
i 1.5 F{ /7 ha Rm%mm%%mﬁmﬁm109%&wfwﬁwh

Wi d %,

OHE 0.2 5 a(18.3% )

RS VBN B8 1981 GRS U CR B R OFHBIHD B BTRF L KD E A D Ch B,

ter Lhe Kay to Nopcl s Development.MlmsLlY of Water Resourcos & D!tlﬂlﬁ )

{ Wa—

i2~3 PmmRSEHRPMUHﬁSUMENMYORFM!WHG{HWM
' HAVE BEFN COMMITTED

: s ~ |Costs in Millions OF 1980 US Dollars
. Project Prlnc%pal : S -
Project Output Funding To?al _ Disbursements
Source Péggict Expended $ixth Seventh
) Plan . Plan
KULEKHANT Domestic’ World Bank 118.0 - 70.0 48.0 -
NO.1 Power Japan, :
HYDRO- 60 MW OPEC,
'ELECTRIC ' Kuwait
"PROJECT '
DEVIGHAT Domestic India ~35.0 2.5 32.5
ELECTRIC Power o :
ELECTRIC 14 MW
PROJECT o _
HETAUDA Domestic United 5.0 4.0 1.0 . -
DIESEL ° Pover , Kingdom o
‘GENERATION 10 MW ‘ ' _
BHARATPUR- Extension ADB " 6.3 2.3 4.0 -
POKHARA -0t Power
* TRANSMISSION | Supply -
LINE | crid To
: Pokharn
_ 132 kV '
HETAUDA- Extension Of ADB 1.0 - 16.0 2.0
BIRATHAGAR Power Su- o
‘FRANSMISSION prly Grid To
LINE Eastern Re-
gion 132 kV
SMALL 20 ‘Regonal OPEC, 72.2 - 7.8 14.4
" HYDRO- " Develop- HMG,
ELECERIC ments loca— Switzerland,
PROJECTS ted through- | Austria.
PROGRAM - ‘out. Nepal. Yugoslavia,
Total -Instal- | UNDP,
-ed Capacity ADB
5.185 MW N o -
TOTAL 2045 .78.8 109.3 16.4

_IO..;



ﬂ%Ez—-4 POWER SECTOR PROJECTS PROPOSED AND UNDER CONSIDERATION

" Project

Projéct

Size

Cost in Millions Of ]980
US Doliars

Comments

Total Disbursements

Project
Cost Seventh

Sixth
T Plan

‘Plan

MARSYANGDI

SAPT GANDAKI

KALI GANDAKI
RIVER
DEVELOPMENT

KULEKHANTN
pMo. >

CHILSAPANI

PANCHESWAR

MUGLING

 MULGHAT

" KARNALIBEND

BHERT
STORAGE

JHIMRUK®

SETL

50-70 MW
150 MW

TO BE
DETER.
MINED

33 MW

3600 MW

1000 MW

Minimum

90 MW

30-40 My

250-500MH"

200-300M7
10-15 MW

50-100 MW

Engineering deéignito start
in 1981 for project Comp1e~
tion by 1985/86.

Feas1b111ty study started in
1981 for dirst unit on line
by 1987/88.

Further in vestigations
needed by HMG/N,

Under consideration for

future.

Detailed englneerlng study-

‘essentially power export
{project with construction to
| start in seventh plan.

Poséibly_joint projéct with
India—engineeting'inVestlga—;
tions underway funded by

‘India- under con51derat10n

for export of power, to

start in seventh plan

Feasibility. study proposed—
under consideration for
futare.

Feasibility study in pro-.
| gress~under consideration

for future

Fed51b111ty study 1nc1uded
with Chlsapanl P:OJect under
cOnSideration'for future,

Fe351b111ty study 1ncluded
with: Chlsapanl Project. under
consideration for completlon
by 1991/92

Feasibility study required-

| under consideration for local

development .

Reconnaissance in progress-

under consideration for future

J1000.0

122.0 |104.0 /| 180

230,0 50.0 180.0

70.0 . - =

2200.0 30.0 60.00!

(6.5)2 (300.0)5

160.0 1.0 -
. 65.0- | . 0.9 -
'220,0 - -

275.0 - | 195.0"

25,0 1.0 24,0

200.0 - -




Cost in Millions Of 1980

NOTES: 1.

2., Study costs:financed by Ihdia - not included in total

3. Assumes 10-year constructlon perlod startlnOr in 1987

: o US ‘Dollars:
. Project .
Project Comments Total Disbursements
Size PEOjECt Sixty Seventh
oSt Ipian Plan
- BHARATPUR- 132 kV |Feasibility study to start 17.0 | 10.0 7.0
BUTWAL : in 1981 - project completion
TRANSMISSION expected by 1985/86.
BUTWAL- 132 kV |Feasibility study to start 23.0 5.0 18.0
NEPALGUNT | in 1981 - project completion
TRANSMISSTON by 1986/87. _ _
NEPALGUNJ- 132 kV |Feasibility study in sixth 15.0° 0.3 | 14.7
DHANGADHI~ plan-project completion by
MAHENDRA- 1987/88. :
NAGAR _ '
TRANSMISSION _ _
BHARATPUR-~ 132 kV |Feasibility study in sikth 12.0 0.3 | 11.7
HBETAUDA- plan-project completion by :
KATHMANDU 1987/88.
TRANSMISSION _
RIBATNAGAR- | 132 kV |Feasibility study in sixth 5.0 0.2 4.8
ANARMANT plan~project completion by
TRANSMISSION 1987/88
DISTRIBUTION |- 11/.4 kV Reinforcement of dlstr1but10n 89;0'_ 38.0 51.0
system. L ‘ o
RURAL 33-11/.4 Extens1on of ex1st1ng dlStrl— 24.0 . 9.0 '15.0
ELECTRI~ : kV. buLlon system to select rural
FICATION areas in the Teral
' TOTAL (excluding export 1552.0 |219.7 | 539.2
oriented Projects). Lo S .
TOTAL (including export . 147520 | 249.7 |1289.2
oriented projects)-. :
Assumes 10~year construction period starting ie‘1987}

Only S 150.0

mllllon added to total as maximum likely share by ‘Nepal.

4. The selection of the plant to start in the later 1980's w1ll be made

from a number of OpthnS, one of which is Bheristorage.

The cost_

allocated against Bheri storage would likely be required in dny case

and has been shown here to calculate total financial requlrements in

the 1981—1990 decade.
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WATER- SUPPLY AND SANITATION SECTOR PROGRAM

SUB~PROGRAM OUTPUT

COST IN MILLIONS OF

PRINCIPAL 1980/81 US DOLLARS
SUB-PROGRAM . . | FUNDING TOTAL SUB~ DISBURSE&ENTS
SIXTH PLAN  {SEVENTH PLAN SOURCE : STXTY |SEVENTH
PROGRAM PLAN PLAN
Departmeﬁt New water sup- Néw water Sup-|United Na- 94.5 22.9| 71.6
of Water ply to 1.5 ply to 4.1 tions and
Supply and |[million people|million people|World Bank
Sewerage 1In rural areas/in rural areas|have shown
{DWSS) Augment exist-iAugment exist-|interest in
ing urban fac-|ing urban fac-|supporting
ilities. ilities. the national
_ R program. _
Ministry of | New water sup-|New water sup- 44,6 15.34 29.3
Local Peve- | ply to 1.5 ply to 3.0
‘lopment million people|million prople
(MLD) in rural areas|in rural areas,
_Water Sup- Vater supply |Water supply 85.4 40.11 45.3
ply-and to 12 uew to 11 new .
_Sowerage towns (0.3 towns. (0.3 mi-
Board : million peo-1 |1lion people).
ple). | Sewerage fac—
Sewerage: fac— {ilities to two
ilities to two[new towns and
new towns and |extensions to.
‘extensions to |existing fac—
existing fac~ |ilities.
dlities.
TOTAL= 224.5 ] 78.3126.2
Notes: 1. The program essentlally started in the fourth plan with expendltures
of about US $ 4.0 mllllon In the fifth plan” approx1mately US § 16. 2
=: m11]10n was spent, _ : _ _
2. The WSSB sub program is d1v1ded 1nto four prOJects PIOJeCt I is to

be completed in 1981 Progect 11 'in 1983, and Pro;ects ITI and IV

to be undertaken during sixth pldn period,

— 15—



#: 2 — 8 MULTIPURPOSE PROJECTS PROPOSED AND UNDER CONSIDERATION

FOR FUTURE

DEVELOPMENT

Millions of

2. Cost of development of Sikta 1rr1gat10n project.

__1 64..

Project Output ; - jlost dn
: Principalj 1980 US Dollars.
PROJECT Total Sixty Seventh Funcding TQFal Disbursements
Potential Tgizgt giinet - | Source PézéiCt Sixth{Seventh
o 8¢ _ o Plan | Plan’
BAGMATT Irrigation |Develop Develop 470.0 | 40.8| 57.3
of 122,000 {major works|major works
ha. Power to irrigate |to irrigate
output’ of 24 000 ha. |additiomal
140 MW 34,000 ha.
KANKAT Irrigation 245.0 - -
of 67,500 -
ha. Power
output of
38 MW
WEST RAPTI '|Power oup- Feasibility |Block de- | Canada 559.0 4.0
| put of 250 study. Start|velopment | to fund '
to 350 MW. |major works |of 22,220 feasibil- _ o :
Irrigation | development ha. of [ ity study 18.67 46.37
|oE 76,400 for Sikta |Sikta ir- - ‘
ha. includ- |irrigation rigation =~
ling ;Sikta | project for|Project
project of | 22,200 ha.
36,100 ha.
Dang-Deock-
huri. project
of 9600 ha.
and Kapil-'
vastu pro—’
ject of
30,700 ha.
KARVALI _ Identifica~ 1.5 | 1.5]
RIVER SAPTA tion of po- '
KOSI RIVER tential
BASIN STUDY sites
: identifica- -~ 3.0 3.0
tion of po-
tential
sites.
Feasibility
of one site. .
TOTAL 1,278.5 67.9/103.6
NOTES 1. Cost of fe381b111ty study.



# 2 —9 PROPOSED WATER RESOURCES RELATED PROGRAMS -

COST IN MILLIONS OF

1980/81 US DOLLARS

P - i seme .

.rogram Total Disbursements

Péo_giam Sixty |Seventh

© Plan | Plan

Information and dam co]_le.ction, storage and retricval ©10.0 6.0 4.0
Manpower development 8.0 4.0 4.0
Institutional structuring 6.0 2.0 4.0
" Ecotriomic criterin and rﬁles 2.0 2.0 -
TOTAL 26.0 || 14.0 | 12.0

,ﬁ‘l""h__
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'SEVENTH FIVE-YEAR DEVELOPMENT PLANTS

SUMMARY OF WATER RESOURCES DEVELOPMENT IN NEPAL FOR SIXTH AND

Sector Output

Disbursements In
Millions of 1980

Water Resources Sector _ : : us Do}lars
' Sixth Plan ‘Seventh Plan .| Sixth |Seventh fotal
Target Target 1 Plan Plan
POWER (Domestic) _ .
- ‘Under cohstruction. 86.7 MW 2.5 MW | 109.3 16.4 |125.7
- Proposed _ - 200-220 MW | 228.2 | 539.2 | 767.4
: Sub-Total: 337.5 | 555.6 | 893.1
TRRIGATION _
~ Ongoing 196.6 '58.7 | 255.3
- extensivel’ 147.8 ha 43.8 ha
- intensive® 79.3 ha 42.7 ha’
-~ Proposed-Single purpose | 121.8 | 337.8]459.6
-~ extensive ' 56.9 ha "141.1 ha
_ - intensive : . 27.4 ha! 81.3 ha
© - Proposed-Multipurpose ©|759.4 | 103.6 | 163.0
- extensivé 46.2 ha 34.0 ha
H'inteﬂsive - 22.2 ha ]

. Sub-Total: _ 377.8 | 500.1 | 877.9
WATER 'SUPPLY AND Wate supply to  |Water supply . | 78.3 | 146.2| 224.5
SANITATION ‘an additional ' [to an addi- : '

3.0. million tional 7.1
people in rural |million people
areas plus 12 in rural areas
towns. Sewerage [plus 11 towns.
facilities to 2 | Sewerage fac—
towns. ilities 2 more
tow. _
WATER,RESOURCES RELATED 4.0 12.0' 26.0
PROGRAMS o
TOTAL 807.6 [1213.9 {2021.5
POWER (Export). ' 30.0 | 750.01} 780.0
| TOTAL 837.6 |1963.9 [2801.5

NOTES: 1.

to 50 to. 100 hectare blocks.

-2, Intensive irrigation refers to'déVeiopmént td supply irrigation water
to 5.-to 10 hectare blocks. ‘

—18-—-

ExtenSLve 1rr1gat10n refers to development to supply 1rrlgat10n ‘'water
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Wheat

_Barley
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Cash crops
Sugdrcane
Oilseeds
Tobacco
Jute
Potato
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AGRICULTURAL PRODUCT ION

:A“r'éa..' in 1000 ha

Production in Thousand

1973/74

| 2416
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300
26
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62

10
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2458
827
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‘314

1975/76
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5 5
45 53

__24._,

1973/74

1974775

1240
456
291
23
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34
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1975/76 -

Foodgrains 197874 1974775

S MT/ha  MT/ha  MT/ha
Paddy 1.97 1.98 L 2.07
 Maise - 1,000 1.8 1.66
Wheat 1.12 1.14 1.12
‘Barley 0,53 0.93 0.93
Milled 1.16 1.14 1.14
Cash erops L ‘

Sugarcane  16.69 . 16.75 16.77
Qilsceds 0.54 0.53. 0.61
" Tobacco 0.80.  0.71 0.72
Jute 1.21 1.21 C1.56
Potate 5.7 5.69 5.2
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FEFT “ The Sixth Plan 1980/81 ~ 1984/85 ”&U\ﬂl‘ﬁﬁdjﬂq%% “ Nepal; Policies and
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1 SLatlstlcal Pocket Book, 1982

2) Nepal Rastra Bdnk Annual Report 1980/1981

3y Nepal Rastra Bank Quarterly Economic Bulletln Mid-January-Mid-April
1982. _ '

&) Nepal Rastra‘Bénk Main Economic Indicator May/June 1982.

5) Poverty to PrOQperlty in Nepal, §. C. Jain 1981 Development Publlshers
-Nepal Progress and Problem 1972- 80 Y. P. Verme 1981.

6) An Introduction to Nepalese Bconomy B. P. Shtzshata 1981. Ratna Pustak

_ Bhander.

7) . Rural Problems and Rural Development in Nepal T, II.

8) Indo ~Nepal Trade and Economic Relatlons 1981.

9) Development and Experience of Nepal.
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4.8 #% /\w)bﬂ{}ﬁ(i]ﬁﬁﬂ%@ﬁﬁ?“@ﬁ@ Mlnist,ry of Watei hosoul ce X ‘Ivflf;bl and Energy

" Commission HJrL,\c‘: UCHEst & 9@%73 f%f;ﬁﬁﬂ@l%%ﬁﬁib'(“%o = E{ }J:'”’)‘!CDCLDA
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Water Resources Development——ﬁ&

1) :Water, the key to Nepal‘s Development, MWR 1981.

Multip urpose Development

1) 'Feeeibility Deport on kosi High'Dam'Project,'Government.ofjlndia,

Central Water Commission New Delhi May, 1981.

Power f‘}lf!ﬁ .
l)= Elertrlclty Requlrements for the Elghtles, A Dlsaggregete Approach

Mlnlstry of Water Resources, June 1981.



2)
3

;é);
5)

Notes on Load Growth in the Nepal Power Systtm "E D Poreeast 1981"
MOR | |
DlSCUSSlOﬂ Paper on Futule Instltutlonal Arrangemtnt July 1982

Cooper & Lybland Assoclates

'Annual Report and gtatement of Accounts 1980 lQBi 'NEC

Master Plan of Hydro- electrlc Power Development 1n Nepal September'

1974, JICA

6

7

Progect Proflle, Dudh kosl No.2, No. 3 Tama K051, lehu Khola Suppllmen—
tary Dlversxon eLc Water and Energy Comm1851on

Fea51b111ty Study of Mulghat Hydropdwer PleeCt, Electrowatt anlneer—

'_1ng Serv1ces Ltd éur:ch Assoc1dtes, May 1982. Draft

:3)

9
10)

‘Draft Fea51b111ty Report on Sapt- Gandakl Hydroelectrlc Power Develop—

ment Progect Maln Report September 1982 JICA

:Appralsat Report; Mini-Hydreo Project, 27:Mafch 1981, ADB.

Appraisal Report, Third Power Project. ADB,

Irrlgatlon E@ﬁ

1)

2}
3)

Flaod
1)

Irrlgatlon Development Study in the Central and Eastern Terai Plaln,
Nepal August 1971. UNDP & FAO
Feasibility Study on Chatra Trrigation Ptoject

Rice in Nepal

Control[ﬁiﬁ

“Soll and Water: Conservatlon in Nepal Report of Joint Indo— —Nepal Study

Team Government of India, Ministry of Food, Agriculture. “Commuriity

'5Deve10pment and Coopelatlon, Department.of Agr1cu1ture, Noﬁember, 1969.

2)
- 3)

4

Summary of Erosion:Data. 1957-1972. _
hnv1ronment of Nepal Watershed Management and Conservatlon Educatlon

PIOJect Depaltment of 8011 Conservition and Watershed Management

“July 1981

Sapt’ K031 Rlver Assessment of Er0510n, Sedlmentatlon and Floodlng

-Potentlal ‘Its Mltlgatlon and Recommendatlons for Further Studlee

'Mlnlstry of Water Resources/Water and Fnergy CommlsSlon
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 KOSI HIGH DAM PROJECT
SALIENT FEATURES

1) LOCATION

a) Dam ' 1.6 km upstream of Barahakshetra on Kosi River in.
_ Nepal '
b} Barrage = = ‘Near Chatra Village, 8 km downstréam of Barahak-

shetra Dam Site

2) HYDROLOGY

i) Catcﬁment_at_ 59539 sq ki (22988 sq miles)
the Dam site
i1) Mean amnual ~ 158.6 cm (62.44 in.)

rainfall

i} Probable Maximum 42475-cUmecs (15 lakh cusecs)

flood
iv) - 75% dependable 4510 williard cu m (1589.84 THC)
annugl yield ' {36.56 maft)
v)  90% depeﬁdabie  42.80 milliard cu m (1509.40 TMC)
Annual yleld : ‘ (34,71 maft)
3) DAM & APPURTENANT WORKs ' :
1) Type of Dam Straight Grav1ty concrete dam w1th Power’ House in
o . the body of the Dam
11) = Maximum height 269 m (883 fr)
' above rock
foundation : _ _
i) Top of dam ° EL 342 m (1122 ft)
iv) F.R. L. . EL 335225-m (1100 ft)
v) M. W. L. EL 338.3 m (1110 fr)
vi) M. D.D. L. . EL'259.00 m (849.50 £t)
vii) Gross.Storage . 13.45 Mllllard cu m (10 908 maft)
viii) Live Storage - 9.37 Milliard cu m  (7.60 maft)
ik)' Dead Storage 4.087 Milliard cu m (3.3 m ac ft)_

(Storage up to
the expected
N.Z.E. of 100
years at 861 ft

4) POWFR HOUSE ) | |
i) Installed'éapacity BOOQ'mw (6 units of 500 mW each)
of bam Power House :

ii) _Installed Capacity 300 mW (3 Power Houses each hav1ng 2 units of 50
~of Canal Power : mw)
Houses: .

ii) Type of Dam Power High Speed vertical shaft Francis Turbine
House Turbine



iv) Type of Cénal Bulli Turbine
Power louse '
Turbine - :
v) Length of rthe 45 km (28 miles)
Power Canal -
vi) Drop available at 12.2 m (40 ft)
each power house

vii) Annual Power generation

a) Dam Power House 15;732 tWh
b) Canal Power House 1.875 £Wh
5) BARRAGE
Length ‘ "969.9 m (3182 ft)
6) TRRIGATION (Command areas) |
i) G.C.A. © 15.22 lakh ha (37.59 lakh ac)
ii) C.C.A. 12.17 lakh ha (30.07 lakh ac)
i) GrossﬂCoﬁmaﬁdl 5.46 lékh"ha'(i3f49.lakh ac). (including firming up

area }n Neapl of 0.9 1akh.ha (2.24flakh ac) under ekisting.

inuadation irrigation)

iv). Gross Command 9.76 lakh ha (24.10 lakh ac)
area in India o :
7) CROPPING.PATTERNiAND ~ Paddy ' 75 %
INTENSITY OF IRRIGATION : Wheaf . 30 Z_
Sugarcane | 2.5 %
'Juté' ' lZ_Z
Hot Weather Péddy 5 %
Total 124.5 %
' 8) FINANCIAL ASPECTS -
i) Estimated cost | : - _ Ps 4074 crores
Powei Sector _ Pé:2677 crores
Irrigation’ Sector : Ps 1347 crores
Water shed Management Ps 50 crores
i1) B.C. Ratio | ,
~ Power ' : ' 17.03 paise. per kWh (at bus bars)
: Irrigation'_ o ~ 1.54 '
iii) Cost ﬁer kW installed : Ps 8112 _
Cost per ha/ac bf Annﬁal ' Ps.8887/Ps=3598-

. Irrvigation

_8 8__



4.6 o »/ﬂﬁhﬁlﬁﬂi:}ok"{'li Wa!,u and Power Resources Dovelopment PrOJoct ko7, ?’ﬁ
FTInE/Kﬁﬁ%iEBﬁ%‘ﬁ 14k CDT?{C MM Preliminary Reconnaissance PHREINTL A, n}‘J
ﬁfpﬂ?}‘l&ﬁ@ t 33 b_o

.a) a map reConhaiSsaﬁce of the bhasin fo_ identify p:ossi_ble sites;

b) an assessment of the hydrology and energy pbtential af each. s.i!:e;
c) the preparation of Schematlc ldyoutq at each site 1dent1f1ed

d) an estimation of development cocsts,

e) an englneerlng economic appraisal of the poténtial developments,

| COWEELD, 3 CTRRO 8 DOORINTHHD W 17 site HSEES Nl. RS EHK
DEBH, ' |

(a) Tamur river = four sites (TMY, TMZ, TM3 and TM4)

(”b) Arun river - two sites (ARl and AR2)

(c) . Sapta Rosi river - one site (SP b

(d) Sunkosi fivér - two ‘sites. (8K 1 and SK 2}
(e) Dudh Kosi river - three sites (DK 1, DK 2 and DK 3)

(f) 'Likhu khola _ H_one site "(LK 1)
(g). .Bhote‘ Kosi river - one site '(‘BK 1)
(h) Indrawati river - two sites (IR 1 and IR 2)
(i) Khimti Khola - one site (KR 1)
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- 4.8 Elﬁﬁf#jé&}&ﬁi’@—l IR LS A River Gauging Station R ¥ Mébem‘ogical stat-
mnmemadeawmtteb |

4 16 o Jﬂﬁ’fufﬁﬂ)ﬂ(}lﬁﬁ*HCOL‘TH Water and Energy Dwelopment I’IOJeot kb Sapt
- Kosi River Basin Pielmnn'ny Rcconu‘ussancc Report 0)*‘“8(‘: LTHlROE & Bﬂ’CP
" b, C@fﬁ%@/ﬂﬂ*?fiﬁ\@(‘:bbfcﬁb CLCE 5. Potential S_lt.e il 4 4.6%(;&5“‘\‘9
NIz 1Tsite Th 5, |
SCOPE,

The
(a)
(b)

()

(@)

_(e)

scope of the hydrologic study consisted of:
the collection and analy515 of all relevent streamflow data,
the generatlon of mean monthly dlscharges at each of the hydroelectrlc
development'cltes considered in the prellmlnary rcconnalssance
an evaluation of the mean monthly discharge data at each potential site
to determine; _
(i) winimum monthly flow,
(ii) average of the four minimum.monthly floﬁs, (January, Febtuaty,
:March 3April) |
(ﬁi)=‘average annual’ dlsrharge,_and
(iv) - dlscharges that are equalled or exceeded 50, 80 90 95 99 and
!:100 percent Lof the tlme (based on 50 years of generated dlecharge),
_an estimate of, the constructlon de510n flood, assumed to have a 20 -
year return perlod Sat each of the potentlal sites; and
an eetlmate of the eplllwav de51gn flood at each identified site,

aesumed £o- have a 10,000 - year return period.

411 %@e ee@weweurmyemmﬁbnzeo CAHENSFINAETH B,

,‘43,;



#z4 -1 LIST OF RIVER GAUGING STATTON TN KOSI BASIN
‘ Location Established-
S, No Name of River St.No. e Remarks
Latitude Langitude year )
1. Bhote Kosi at Bahrabise _
near Gumthang 610  27°-477-10" B5°-54'-20" 1965 Records fairv
2. Balephi Khloe at-Phalame )
sangu near Cheutara 620  27°-48'-20" 853°-46°-10" 1964 " "
3. Sun Hosi at-Phalame near .
Choutare . 630 27°-33"-30" 85°45'-10" 1964 " "
4. Rosi Kheola at~Panouti
near Dhulithel 640 © 27°-34'-50" 85°-30'-50" 1964 " ﬁoor
5. Tama Kosi River Bﬁstiﬁa '
near choripot . 647  27°-36'-05" 86°-05'-12" 1971 " good
6. Khiﬁti Khola at Basnalu
village near Thoée 650  27°-341-30" 865—11';50” 1064 Records good
7. Sun Kosi at khuakot near
Rame chhap 652 27°-20'-00" 86°-00'-00". 1968 " L
8.. Likhu Koola at Sangutar’ . s )
near Bangchhap 660  27°-20'-10° 26°-13'-10" 1964 " fair
9. Dud Kosi-at Rabuwa Bazar . .
near 6khaldunge 670 27°-16'-00" 86°-397-60" " 1964 " gbod
10. 'Sun Kosi at-Kampughat ' o
. near udayapur 680  26°-52'-30" B86°-39'-50" 1964 " géod
11. Tamur River at Mulghat- _ ' )
i néaf DhanKite - 690 =26."—55'—30" 87“—20‘F30" 1970 | " "
12. TIrkhuwa Khola.at Majhnwa :
besi near Dingla L 601 27°-25"-20" 87°-07'-40" Low flow Partic
' 1 Recorn gahgiﬁg
_ _ station.
13. Pidusa Knola at Madi R
“Besi near Chainpur 603 27°-16'-00" 83°30'-00" 0 n
4. Leguwa Khola at Leguwaghat . . ! : .
. near’ Chainpur . 603.9° 27°-00'-00" 87°-16'-40" " "
15. ° Indrawati River;at— . .
Dolalghat near Chautard 629(4) 27°-38'-20" 85°-43'—30" " "
16. Dolti Khole at Mag dah ' _
' near Charoket _ 646 27°—AO;—40" 86°-06"-30"" " "
17. FKoya Khola at Khale vill o
_ age near Terhathum 686, 27°-09'-13" 87°-38'-10" " .
18. Tankuwa Khola at Biretar '
" near Dhankuta : 689  26°-59'-10" 87°-22'-40" " "
19. Leuti Khola at ukhu danda ' '
near Dhankuta 690.5 26°-551-29"  87°-19'-16.5" " "

Y



#4 —2  LIST OF MEREOROLOGICAL STATION AT KOSI

BASIN (NEPAL)
Nan.le' of station Ig_((jiex DeI:ga/fn.in D:;;O/r:liﬁ Eiiii ESta].)‘J.-iShEd
= Melve. Date
1. Aisealukhare. 1204 27°21' 86°45' 2143 ‘May 1948
2. Amatai 1221 26°59' . 86°22" 454 Jan - 1967 |
3. Angbung 1418 27°16' 87°43' 1219 Jul. 1947 (clsd 2/68)
4. Barhabise. 1027 27°47' 85°S4' 1220 Dec. 1965
5. Bahun Tilpung 1108 27°11' 86°10' 1417 May 1968
6. Barahkshatra 1310 26°52'  87°10° 146 Mar. 1947
7. Barma Jaiye 1226 26°36' 86°54" 85 Sep. 1975
8. Bauﬁapati 1018 27°47' 85°34' 845 ‘Nov. 1970
9. Bhojpur. 1209 27°11' 87°03' 1595 Jun. 1954
10. Biratnagar airpors. 1319 26°19' 87°16" 32 Jul. 1968
1] Bii_:étnagar City 1313 é6°28" 87°17" 67 May 1943
12. Birdhara . 1064 27°47°  85°25" ~ May 1971 (clsd 6/72)
13. Budol (Bonepa) 1026 _27#38' 85°31' 1475 Apr. 1966 (clsd 2/70)
14. Chainpur (East) 1303 27°17' 87°20' 1329 Jul. 1947,
'15. Cha Mhola 1036 27°41' '85°38' © 760 Sep. 1975
16. Changa Marayan. 1059 27%457__85?25' 154 May 1974
'17. Charikot 1192.'27340'  86°03" 1940 Jun 1959
18. Chatara. 1366 26°49' 87°10° _leé‘gquﬁ 1948
19." Chaurikhark 1202 27°42' .86°43' 2619 Apr. 1948
20.. Chatnara 1009 27°47' 85°43' 1660 Jul. 1947
21. Chepuwa 1317 27°46' 87°46" 2591 Jun 1959
22. Chialsa 1220 27°31" '86°37' 2770 May 1966
23, Dedaldhare 0104 29°10' 80°35' 1637 May 1966
‘24, Damak 1408 - 26°43' 87°40' 163 Mar. 1956
25. Dhankuta - 1307 26°59" 87°21' 1160 Jun 1947
26. Dharan Bajar 1311 26°47'  87°17' - 444 Jun 1969
27. Dharan (Britisearip) 1323 26°47' 87°17' 400 1969
28. Dhnlikhal 1024 27°37' 85°33' 1552 Jun 1947
29, Diktel, 1222 27°43' 85°11' 1085 Apt. 1971
30. ﬁingla, 1205 27°13' 86948 1623 Jun 1973
31. Dolal Fhat 1023 27°38' " 85°43' 710 Jul. 1947
32, Dubachaur 1027 27°52' 85°34" 1550 Nov. 1970
33.. Dumithan 1302 27°13' 86°51' 1829 May 1959 - .

4 B



'?angthung Joma

27°41"

_ " ' Eleva~ Established
Name of station I;g?x D;;?;}n D;g?gin t;bn '

. Melve. Date .
34. Dwarpa. 1208  27°13' 86° 5' 1829 May 1959 (clsd 1/74)
35, Cuﬁthéhg 1006 27°52' 85°52 2000 Jul. 1947
36. Harincha 1312 26°37' 87°23' 152 Apr. 1956
37. Hardinathe 1114 26°37' 87°23' 152 Nov. 1968
38. Haribarpur Gadhi 1116 27°20' 85°30' 880 Jun 1955
39. Himall Gaun (Maipar = .,.5 jcesqr ggo02' © 1654  Feb. 1968

thuhr) : .

40. Ilam Tea Estate 1407  26°55"  87°54' 1300 Mar. 1956
41. Jankapir. Airpart 1111 26°43' 85°58" 90 Jun. 1988
42. Jaubari - 1417 27°04' §8°00' 3050 Jun. 1973
43. Jiri 1103 27°38' 86°14' 2003 Aug. 1961
44. Kamachin 1413 27°64°  B7°42' 4242 Dec. 1948 (clsd 12/54)
45. Kanyam 1416 26°52" '88°84" 1673 Apr. 1972
46. Khare lalantar .:'1315. 28°15' -87°15! 541 Dec. 1972
47. Rhopasi (Panuti pur) 1049 27°35' 87°31' 1517 Jun 1971.
48, Kﬁofang Bazar 1211 27°02' 86°50} ._1295 May 1959
49. Kﬁumjung 1217 27°49" 86°43' 3750 May 11966
50. Kuraele Ghat 1210 27°08' 86°25' 497 ‘Dec. 1947 .
51. Kyangjin (lengtang) 1031 28°13' 85°35' 3817 May 1968 (clsd 5/72)
52. Kahan ' 1215 26°44' 86°30' . 138 Nov. 1955
53. Ghat - 1305 27°08' 87°17' 412 Jul. 1947
54. Lungthung  1403 27°33' 87°47' 1780 Jul. 1947
55. Machuwa Ghat 1322 26°58° 87°10' 158 .May 1948
56. Mandan 1020 27°42' 85°39' 1365 Jul. 1947
57. Mane Bhanjyang 1207 27°12' 86°27' . 1576 Nov. 1947
58. Melung | 1104 27°31' 86°03' - 1536 Jun 1959
59. Mul Chat 1308 26°56" 87°20' 365 Jun 1947
60. Munga 1306 27°02" 87°14' 1317 Jul. 1947
61. Nemche Bazar. 1201 27°48" 86°43' 3450 Apr. 1948
62. Nam. 1301 27°33' 87°17' 1497 -Jun 1959
63. Okhaldhunga. . 1206 27°19' 88°30' 1810 Dec. 1947
64. Olangchung Gola 1401  27°41' 87°47' 3119 Jul. 1947
65. Pakarnas - 1203 27°25' 86°34' 1982 Dec. 1947
66. Panchkbal 1036 27°41' 85°38" . 865 Nov. 1970
67. 1402 '87°49° 2816 Transfered sep. 1975.

Dec. 1947 (eclsd 1/74)"




Fstablished

26°56"

86°31"

Name of station Igg?x D;g?;}n D;g?gin 'EiEZi _
_ Melve. ‘Date
68. Paripatte (Harti) 1318 27°01'  87°18' 1364  Nov. 1966 -
69. Phaplu ' 1219 27°32' 86°35' 2954 Dec. 1947 (clsd 2/62)
70. Rajbiraj 1223 26°337  85°45" 91 Dec. 1971
71. Ramechhap. | 1105 27°19' 86°05' 1395 Apr. 1948
72. Sallari (Former_Phaplu) 1219 27°30'  86°35" 2378 Apr. 1973
73. Sarmathang 1016 27°57' 85°36" 2625 Nov. 1979
74. Sindhute Gadhi 1107 27°17' 85°58' 1463 Jun. 1955
75. Sirwa 1224 27°33' 86°23' 1662 May 1959
76. Syangbohe 1225 27°49' 86°43' 3700 May 1973
77. Taplagung 1405 27“21' 87°40' 1768 Jul. 1947
78. Taplethoke 1404 27°29" ' 87°48' 1383 Jul. 1947
79. Tarke Ghuang 1058 28°00' * 85°33' 2480 Jan. 1974
80. Tengboche 1218 27°50"  86°46' 3857 May 1966
81. Terhathum 1314 27°08° 87°33' 1633 Apr. 1966
82, Thodung 1113 27°37' 86°21' = 3120 May 1961 (clsd 3/61)
'83. Trhbeni 1309 26°56' 86° 143 May 1948
'84. Udayapur Gadhi 1213 1175 Jul. 1947
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