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)
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(4)

(FSL)

(MOL)

: 8.1 km?
EL.597.0m
: EL.577.0m
: 652,000 m®
: 475,000 m*
: 0.049 km?
1650 m

: 280 m/sec
: 470 m*/sec
: 19,000 m¥

L 448 MW (224 MWx 2 )
: 43.1m*/sec

:117.8

1 47.3 GWh

: 29.5 GWh

:17.8 GWh

- 2.0 m%/sec
:EL.601.0 m

:3.25m
: 3,500 m

:RCC

: EL.600.0 m
- EL.548.0m
:110.0m

3.0 mx 20mx 1

4.1m
: 350 m
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:34m 22m

:190m
(6)
17 mx 31 mx
(7
t44m
21,750 m
(8)
: 2
: 500 rpm
9)
: ( ) 2
: 26.4 MVA
: 50 Hz
(10)
: 3 2
: 11 kV/132 kV
(11) 132kv : GIS
4,
: 1.7 km
12
1132 kV
: ACSR 260 mm?
5. :35
6.
( Us$ 2002 11 )
62.1
16
4.7
18
6.0
15
77.7

74 m

350 m
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Nepal Agencies

DHM Department of Hydrology and
Meteorol ogy

DSC Department of Soil Conservation

EEC European Economic Community

GON Government of Nepal

HCIL Hetauda Cement Industries Limited

MOAC Ministry of Agriculture  and
Cooperatives

MOF Ministry of Finance

MOFSC Ministry of Forest and  Soil
Conservation

MOPE Ministry of Population and
Environment

MORFD Ministry of Foreign Affairs and
Defense

MORPA Ministry of Royal Palace Affairs

MOWR Ministry of Water Resources

NEA Nepal Electricity Authority

NEA-ED NEA Environmental Department

NEC Nepal Electricity Corporation

NEPECON Nepal Engineering Consultancy
Services Center Limited

NESS Nepal Environmental & Scientific
Services (P) Ltd.

Foreign Organization

ADB Asian Devel opment Bank

CITES Convention on International Trade in
Endangered Species

CRIEPI Central Research Institute of Electric
Power Industry

DANIDA The Danish Agency for Development
Assistance

EPRI Electric Power Research Institute

GQJ Government of Japan

IDA International Devel opment Associ ation

IMF International Monetary Fund

IUCN I nter national Union for Conservation of
Nature and Natural Resources

JBIC Japan Bank  for  International

(Former: OECF) Cooperation
(Overseas Economic and Cooperation
Fund)

JCA Japan I nternational Cooperation
Agency

JMA Japan Meteorol ogical Agency
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KF Kuwait Fund

KfwW German Devel opment Bank

KOICA Korea  International Cooperation
Agency

MIT Massachusetts Institute of Technol ogy

SIDA Swedish International  Cooperation
Agency

UNDP United Nation Devel opment Program

USAID The United States Agency for
International Devel opment

WB World Bank

WCD World Commission on Dams

WDS The Wildlife Conservation Society

WHO World Health Organi zation

Others

ACRS Acquisition, Compensation and
Resettlement Section

AIDS Acquired Immunodefi ciency Syndrome

AP Affected Person

APP Agriculture Perspective Plan

B/C Benefit per Cost

BOD Biochemical Oxygen Demand

CBO Community Based Organi zations

ccv Community Consensus Val uation

CDC Compensation Determination
Committees

CDE Community Devel opment Expert

CDO Chief District Officer

CF Community Forest

CIF Cost, Insurance, and Freight

CIWEC Canadian International Water and
Energy Consultants

CNPS Central Nepal Power System

CO, Carbon Dioxide

CPI Consumer Price Index

D/D Detailed Design

DFO District Forest Office

DG Diesel Generator

DMD Deputy Managing Director

DMS Detailed Measurement Survey

DO Dissolved Oxygen

DoF Department of Forest

DP Dynamic Programming

DSM Demand Side Management

EGEAS Electric Generation Expansion
Analysis System

EIA Environmental Impact Assessment
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EIRR Economic Internal Rate of Return

EM Environmental Manager (Project side)

EMP Environmental Management Plan

EO Environmental  Officer  (Contractor
side)

ESMS Environmental and Social Monitoring
Section

F.SL. Full Supply Water Level

F.W.L. Flood Water Level

F/S Feasibility Study

FC Foreign Currency

FEM Finite Element Method

FIRR Financial Internal Rate of Return

FUG Forest User Group

G.S Gauging Station

GDP Gross Domestic Product

GIs Global Information System

GIs Gas-insulated Switchgear

GNP Gross National Product

HW.L. High Water Level

HFT Himalayan Front Thrust

HH Household

HIV Human Immunodeficiency Virus

HMG/N His Majesty’ s Government of Nepal

HSD High Speed Diesel

ICB International Competitive Bidding

IDC Interest during Construction

IEE Initial Environmental Exami nation

INGO | nter nati onal Non-governmental
Organization

INPS Integrated National Power System

IPP Independent Power Producer

IRR I mpoverishment Risks and
Reconstruction

KESMU Kulekhani Il Hydropower Project 3
Environmental and Social Management
Unit

KGA Kali Gandaki A Hydropower Project A

KL I, 1l'and 11 Kulekhani I, Il and Il Hydropower 1,23
Project

LAA Land Acquisition Act

LC Local Currency

LCG Local Consultative Group

LDC Overhead Travelling

LOLP Loss of Load Probability

LRMC Long Run Marginal Cost

LRO Land Revenue Officer

XVii




(4/5)

M.O.L. Mini mum Operation Level

MBT Main Boundary Thrust

MCT Main Central Thrust

MF Multi-fuel Diesel Generator

MIC Most Impacted Communities

MOU Minutes of Understanding

MT Mahabharat Thrust

MUV Manufacturing Unit Val ue (Manufacturing Unit Val ue)

MWSP Melamchi Water Supply Project

NEMP Natural Environmental Mitigation and
Monitoring Plan

NGO Non Governmental Organization

NH; Nitrogen Trioxegen (Ammonia)

NO, Nitrogen Dioxide

NO; Nitrogen Trioxide

NPV Net Present Value

NRF National Reserve Forest

O&M Operation and Maintenance

ODA Official Devel opment Assistance

OFWF Forced-oil-circul ation Water-cooled

OHT Overhead Travelling

OPGW Optic Overhead Ground Wire

P/H Powerhouse

P/S Power Station

PAF Project Affected Family

PC Public Consultation

PIC Project Impacted Communities

PICS Project Information and Co-ordination
Section

POE Panel of Experts

PPA Power Purchasement Agreement

PROR Peaking Run-of-River

PS Pre-stressed

PTS Plane Table Survey

RCC Roller Compacted Concrete

RCP Resettlement  and ~ Compensation
Planner

RF Resettl ement Framework

ROR Run-of-River

RP Resettlement Plan

RSP Resettlement and Social Specialist

SS Substation

SwW Scope of Works

SAP Social Action Plan

SAPS Social Action Plan Section

Xviii
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SAPS Special  Asdstance for  Project
Sustai nability
SCF Standard Conversion Factor
SEMP Social Environmental Mitigation and
Monitoring Plan
SIA Socia Impact Assessment
SPAF Seriously Project Affected Family
ST Storage Type
STD Sexually Transmitted Diseases
T/L Transmission Line
TLO Tole/Lane Organi zation
TKN Total Kjeldahl Nitrogen
TOR Terms of Reference
TP Total Phosphorus
TSS Total Suspended Solids
VAC Village Advisory Committee
VAG Village Advisory Group
VDC Village Devel opment Committee
WASP 111 Wien Automatic System Planning
Program
WECS Water and Energy Commission
Secretariat
YWMP Yangran Watershed  Management
Program
EL.( )m Meters above mean sealevel (m)
NRs Nepal Rupees (
IRs Indian Rupees ( )
USs$ US Dollar (Us )
use US Cent (us )
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585MW  FY2001/02

528MW 90%
74% 436MW

17:00 22:00 10MW 60MW

2002 3 Kaligandaki A

50MW
100MW
1 60MW

2 R

3

2
"Upgrading Feasibility Study”
45MW
EIRR  15.3% FIRR 5.0%
1) 475,000m*
2) 45MW 47.3GWh
3) US$ 78 35
4) EIRR  15.3% FIRR 50%
100MW
2007
150MW 2006
2008

JICA 3 1-1 5 2




2007

10 5
NEA 2002 Corporate Development Plan in 2002
2007
2007
2003
1.2
147  km® 227 1991
2000 2.1% 85%
2000/01 1 GDP
US$243 1990/01 2000/01 10 GDP
2.91%
FY 2001/02 2,088GWh 1,868GWh
11.8% 1,117GWh 18GWh 953GWh
238GWh FY2001/02
584.6MW 395.2MW 19.0MW 56.7MW
0.1IMW 113.6MW
MW GWh
1. 395.2 ]F 1117
2. 19.0
3, 113.6 ’ 953
527.8 4355 2,070
4. 56.7 18
5. 0.1
6. 238
584.6 2,326
:NEA”FY2001/02 A Year in Review” in August 2002
10 NEA 7.71% 7.99%
8% FY2001/02
37% 38% 25%
15% FY2001/02 2005 2010
2,598GWh  3,855GWh 570MW  846MW
JICA 3 1-2 15



(GWh) (MW)
2002 2,088 426
2005 2,598 570
2007 3,094 679
2010 3,855 846
2015 5,456 1,198
2020 7,668 1,683
: NEA"FY2001/02 A Year in Review” in August 2002
83,600MW 43,000MW
NEA 2007 383
Kaligandaki-A 144MW 2002 3 2001
6 Middle Marsyandi  70MW 2005
11
1 2 92MW
50MW
100MW
NEA
NEA
"Kulekhani 11 Hydroelectric Project, Updated Feasibility Study for 42MW in September
1999” 42MW
2000 10
F/S D/D
2001 3 2001 5
2001 5 17 NEA F/S Sw
"Upgrading Feasibility Study” 2001 9
13
1956
OTCA( JICA) 1963 1965-67
OTCA 1973-74 JCA
1974 114m

30km

JICA 3 1-3 15 2



1,040m
3

J 1

600m 60MW 162GWh 1977

1983
° 2 310m

32MW 105GWh 1982 1986

J 3

130m 17MW

Chakhel River

Kulekhani River hakhel Diversion

Kulekhani River

K ulekhani-I
Sim River Reservoir
0.2m3/s f
Sim Intake
Y
/ a (60MW) Rapti River
Mandu Intake
Mandu River 1.0m3/s-0.2m3/s

13.3m?¥/s

Khani River #Rapti Pump Intake

2 (32MW)

Khani Intake
1.5m3/s-0.23m3/s

Rapti Diversion
5m3/s-0.69m3/s

Chaughara River

<
<

14.22m3/s

Avg. flow =7.42m%s

Chaughara Storage
Min.flow = 0.07m?3/s
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2.4.1 1990/91 2000701
1990/91  1991/92  1992/93  1993/94  1994/95  1995/96  1996/97  1997/98  1998/99  1999/00R  2000/01P
(2047/48) (2048/49) (2049/50) (2050/51)  (2051/52)  (2052/53)  (2053/54)  (2054/55)  (2055/56)  (2056/57)  (2057/58)
/GDP (%) 90.43 89.16 86.49 85.34 85.19 86.17 86.04 86.23 86.40 84.09 82.90
/GDP (%) 20.83 21.15 23.12 22.40 25.20 27.21 25.34 24.84 20.47 24.09 25.34
/GDP (%) 9.57 10.84 13.51 14.66 14.81 13.83 13.96 13.77 13.60 15.91 17.10
/GDP (%) 11.82 15.99 18.05 24.01 24.22 22.26 26.33 22.82 22.85 23.51 23.13
/GDP (%) 23.08 26.30 27.66 31.60 34.61 35.75 37.71 33.89 29.72 31.68 31.36
/ 0.51 0.61 0.65 0.76 0.70 0.62 0.70 0.67 0.77 0.74 0.74
GDP 194.30 231.78 256.01 274.93 292.25 315.11 338.05 351.93 383.15 406.28 210.68
18.30 18.68 19.13 19.59 20.05 20.53 21.02 21.53 22.04 22.57 23.11
GDP NRs. 6577.24 8001.80 8964.46 10174.55 10929.55 12122.75 13342.86 13975.95 15515.98 16996.08 17937.31
GNP NRs. 6694.56 8147.13 9133.38 10371.78 11169.76 12296.43 13564.52 14255.82 16009.65 17577.66 18677.10
Rs./US$ 36.00 42.75 42.95 49.30 49.94 55.05 56.98 61.44 68.30 68.98 73.70
GDP US $ 182.70 187.18 208.72 206.40 218.85 220.21 234.17 227.47 227.17 246.39 243.38
GNP US $ 185.96 190.58 212.65 210.40 223.66 223.37 238.06 232.03 234.40 254.82 253.42

P: Preliminary estimates
R: Revised estimates
Source: Central Bureau of Statistics



2.4.2 1990/91 2001/02

(In Rs. Millions)

1990/91  1991/92 1992/93  1993/94  1994/95  1995/96  1996/97  1997/98  1998/99  1999/00  2000/01R  2001/02P
(2047/48)  (2048/49)  (2049/50)  (2050/51) (2051/52) (2052/53) (2053/54) (2054/55) (2055/56) (2056/57) (2057/58)  (2058/59)

GDP 120370 149487 171474 199272 219175 248913 280513 300845 342036 379521 410194 428033
27785 39321 47429 62972 75850 88996 105775 101949 101648 123055 131403 123143
148155 188808 218903 262244 295025 337909 386288 402794 443684 502576 541597 551176

108856 133280 148302 170052 186710 214487 241351 259407 295473 322526 350080 371495
97771 121372 133402 154065 166443 191469 216364 231392 264944 287947 309107 326108

11085 11908 14900 15987 20267 23018 24987 28015 30529 34579 40973 45387
25074 31619 39653 44344 55231 68017 71084 74728 70061 91690 99696 101885
22780 29277 37278 42032 48370 56081 60794 65375 65269 73314 78017 84165
8683 10331 11769 13380 15070 17624 19392 22573 23888 26436 31290 31709
14097 18945 25509 28652 33300 38457 41402 42802 41381 46878 46727 52456
2294 2342 2375 2612 6861 11636 10290 9353 4734 18376 21679 17720
14226 23909 30948 47848 53084 55405 73853 68659 78150 88360 91821 77796
11514 16207 23172 29220 32465 34426 39162 41438 46563 56995 69114 56538
2147 2715 3231 3863 4817 3566 4660 6025 10881 13125 16171 18186
218 482 581 495 819 900 1009 1158 1205 1319 1456 1664
13879 19404 26984 33578 38101 38892 44831 48620 58648 70120 76285 74724
GNP 122517 152202 174705 203135 223992 252479 285173 306870 352917 392646 426365 446219

Note: Change in stock onwards 1994/95 is derived residually
P: Preliminary estimates

R: Revised estimates

Source: Central Bureau of Statistics

CH2TableJDF .xls



2.4.3 GDP 1990/91 2000/01
1984/85 = 100
(In Rs. Millons)
S. 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99  1999/00R  2000/01P Av. Annl. Growth

No. (2047/48)  (2048/49) (2049/50)  (2050/51)  (2051/52) (2052/53) (2053/54)  (2054/55)  (2055/56)  (2056/57) (2057/58) FY92-97  FY97-01
1 28371.9 28070.2 27896.0 30017.0 29917.0 31239.0 32529.0 32867.3 33761.3 354385 368525 299%  3.17%
2 271.4 293.4 299.8 318.0 329.0 371.8 397.0 402.0 417.0 436.0 453.0 6.23%  3.35%
3 3756.3 4957.8  5266.5 5915.0 6031.0 6576.0 7040.0 7281.0 7666.0 8663.0 9224.0 7.26%  6.99%
4 461.3 492.6 447.4 475.0 532.0 635.0 646.0 619.0 659.0 761.0 906.0 557%  8.82%
5 5532.3 59619 6250.0 6662.0 7008.0 7471.0 7929.0 8080.0 8621.0 9089.0 9327.0 587%  4.14%
6 6288.5 6657.9  7085.3 7685.2 8104.0 8446.0 8755.0 9233.0 9605.0 10184.0 10522.0 5.63%  4.70%
7 3916.0 4256.1 46154 4986.0 5515.0 5816.0 6266.0 6736.0 7187.0 7726.0 8251.4 804% 7.12%
8 5654.2 5951.1  6298.0 6696.8 6985.0 7515.0 7869.0 8334.0 8752.0 9204.0 9653.0 575%  5.24%
9 5516.4 5890.4  6427.5 6931.0 7264.0 7703.0 7957.0 8564.0 9121.0 9205.0 10844.0 6.20%  8.05%
GDP 59768.3 62531.4 64585.9 69686.1 71685.0 75772.8 79388.0 82116.3 85789.3 90706.5 96032.9 48%%  4.87%
1178.0 1265.0 1399.0 1624.0 1818.9 2019.0 2050.0 2222.0 2376.0 2599.0 2815.0 10.14% 825%
GDP 58590.3 61266.4 63186.9 68062.1 69866.1 73753.8 77338.0 79894.3 83413.3 88107.5 93217.9 A4T77%  4.78%
3362.0 3230.0 3792.0 4420.0 5130.0 5238.0 5642.0 5589.0 5841.8 6298.0 6788.7 11.80%  4.73%
GDP 61952.3 64496.4 66978.9 72482.1  74996.1  78991.8 82980.0 85483.3 89255.1  94405.5 100006.6 517%  4.78%

P: Preliminary estimates
R: Revised estimates
Source: Central Bureau of Statistics



2.4.4 GDP 1990/91 2000/01
(1984/85 = 100)

S. 1990/91  1991/92  1992/93  1993/94  1994/95  1995/96  1996/97  1997/98  1998/99  1999/00R  2000/01P Change
No. (2047/48) (2048/49) (2049/50) (2050/51)  (2051/52)  (2052/53)  (2053/54)  (2054/55)  (2055/56)  2056/57)  (2057/58) %
1 195.15 232.12 251.25 268.48 286.02 310.18 334.42 342.27 392.09 403.26 391.89 -2.82
2 211.66 270.87 307.17 311.33 339.51 360.98 376.57 386.32 404.08 416.28 437.31 5.05
3 210.15 258.62 277.57 301.96 324.24 341.64 352.50 370.65 395.73 408.48 419.71 2.75
4 176.67 251.95 340.85 455.37 537.97 566.61 689.94 708.08 694.08 774.64 851.55 9.93
5 200.25 247.73 277.09 294.52 329.52 349.26 369.06 377.26 385.83 397.48 421.69 6.09
6 205.17 248.78 271.83 292.73 300.17 335.27 348.95 364.85 409.30 423.30 435.87 2.97
7 167.52 201.07 234.41 253.21 253.76 273.35 308.25 335.48 342.72 378.99 403.83 6.55
8 193.56 222.49 249.03 270.61 293.96 312.99 345.11 357.31 379.38 401.12 419.63 4.62
9 181.12 200.12 235.16 247.12 260.52 275.96 298.24 325.01 335.29 411.97 423.24 2.73

GDP 194.30 231.78 256.01 274.93 292.25 315.11 338.05 351.93 383.15 406.28 414.18 1.94

P: Preliminary estimates
R: Revised estimates
Source: Central Bureau of Statistics



2.4.5 GDP 1990/91 2000701
S. 1990/91  1991/92  1992/93  1993/94 1994/95  1995/96 1996/97 1997/98 1998/99  1999/00R  2000/01P
No. (2047/48) (2048/49) (2049/50) (2050/51)  (2051/52)  (2052/53)  (2053/54)  (2054/55)  (2055/56)  (2056/57)  (2057/58)
1 47.47 44.89 43.19 43.07 41.74 41.23 40.98 40.03 39.35 39.07 38.38
2 0.45 0.47 0.46 0.46 0.46 0.49 0.50 0.49 0.49 0.48 0.47
3 6.29 7.93 8.16 8.49 8.41 8.68 8.87 8.87 8.93 9.55 9.61
4 0.77 0.79 0.69 0.68 0.74 0.84 0.81 0.75 0.77 0.84 0.94
5 9.26 9.53 9.68 9.56 9.78 9.86 9.99 9.84 10.05 10.02 9.71
6 10.52 10.65 10.97 11.03 11.31 11.15 11.03 11.24 11.20 11.23 10.96
7 6.55 6.80 7.15 7.15 7.69 7.67 7.89 8.20 8.38 8.52 8.59
8 9.46 9.52 9.75 9.61 9.74 9.92 9.91 10.15 10.20 10.14 10.05
9 9.23 9.42 9.95 9.95 10.13 10.16 10.02 10.43 10.63 10.15 11.29
GDP 100 100 100 100 100 100 100 100 100 100 100

P: Preliminary estimates
R: Revised estimates
Source: Central Bureau of Statistics



2.4.6 GDP 1990/91 2000701

(In percentage)

S. 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00R  2000/01P
No. (2047/48) (2048/49) (2049/50)  (2050/51)  (2051/52)  (2052/53)  (2053/54)  (2054/55)  (2055/56)  (2056/57)  (2057/58)
1 2.15 -1.06 -0.62 7.60 -0.33 4.42 4.13 1.04 2.72 4.97 3.99

2 8.92 8.11 2.18 6.07 3.46 13.01 6.78 1.26 3.73 4.56 3.90

3 17.68 31.99 6.23 12.31 1.96 9.04 7.06 3.42 5.29 13.01 6.48

4 34.44 6.79 -9.18 6.17 12.00 19.36 1.73 -4.18 6.46 15.48 19.05

5 8.05 7.77 4.83 6.59 5.19 6.61 6.13 1.90 6.70 5.43 2.62

6 11.48 5.87 6.42 8.47 5.45 4.22 3.66 5.46 4.03 6.03 3.32

7 13.18 8.68 8.44 8.03 10.61 5.46 7.74 7.50 6.70 7.50 6.80

8 10.07 5.25 5.83 6.33 4.30 7.59 4.71 5.91 5.02 5.16 4.88

9 5.36 6.78 9.12 7.83 4.80 6.04 3.30 7.63 6.50 0.92 17.81

6.44 4.62 3.29 7.90 2.87 5.70 4.77 3.44 4.47 5.73 5.87

P: Preliminary estimates
R: Revised estimates
Source: Central Bureau of Statistics



2.4.7 1990/91 2000/01

Rs. in Million

1990/91 1991/92  1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00 2000/01
23549.8 26418.2 30897.7 33597.4 39060.0 46542.4 50723.7 56118.3 59579.0 66272.5 79835.1
7570.3 9905.4  11484.1 12409.2 19265.1 21561.9 24181.1 27174.4 31047.7 34523.3 42769.2
15979.5 16512.8 19413.6 21188.2 19794.9 24980.5 26542.6 28943.9 28531.3 31749.2 37065.9
12894.7 15156.5 18941.7 21974.4 28512.3 32718.2 36361.8 38340.5 41587.6 48605.5 55647.0
10729.9 13512.7 15148.4 19580.8 24575.1 27893.1 30373.5 32937.9 37251.0 42893.8 48893.6
2164.8 1643.8 3793.3 2393.6 3937.2 4825.1 5988.3 5402.6 4336.6 5711.7 6753.4
-10655.1 -11261.7 -11956.0 -11623.0 -10547.7 -13824.2 -14361.9 -17777.8 -17991.4 -17667.0 -24188.1
6256.7 6816.9 6920.9 9163.6 7312.3 9463.9 9043.6 11054.5 11852.4 11812.2 12044.0
4552.7 2078.8 1620.0 1820.0 1900.0 2200.0 3000.0 3400.0 4710.0 5500.0 7000.0
-154.3 2366.0 3415.1 639.4 1335.4 2160.3 2318.3 3323.3 1429.0 354.8 5144.1

Note: The Change in Foreign Exchange Rate is adjusted in Direct Payments.
Sources: Financial Comptroller General Office



2.4.8 1996797 200072001

1995/96 = 100
1996/97 1997/98P 1998/99 1999/00 2000/01
108.1 1171 130.4 134.9 138.1
108.2 116.6 135.5 136.1 133.0
109.1 112.5 133.5 145.0 125.1
106.5 110.1 132.9 145.8 124 .4
106.1 103.6 123.6 118.7 121.6
103.7 121.0 145.1 120.6 125.6
105.7 113.8 139.3 141.2 153.0
111.1 120.6 128.5 134.0 137.8
112.0 120.6 132.1 136.9 144.7
102.5 110.0 143.2 110.9 105.7
104.2 112.8 118.0 1134 126.4
109.2 125.3 136.2 141.2 144.0
111.0 124.0 139.8 150.8 162.9
108.0 117.8 124.6 1334 144.2
107.8 115.2 2211 127.8 130.6
104.9 107.6 112.5 120.2 123.4
108.6 116.7 123.4 127.7 130.3
108.3 119.3 124.9 127.1 129.1
107.8 114.5 119.1 127.5 142.5
111.2 119.6 122.9 139.2 170.2
111.8 124.7 130.2 146.5 158.4
107.5 119.9 131.0 139.4 147.4
107.6 120.4 128.9 141.6 161.4
106.8 124.6 130.2 137.4 139.9

Source: Price Division, Nepal Rastra Bank



2.4.9

Description 1997 1998 1999 2000 2001
40191.1  55572.8  65027.6  80467.5 87798.0
2. 100916.7 115812.1 1348327 1580012  187337.9
3. 29229.4  31753.1 349182  38242.6 48657.6
4. 7028.6 7228.9 91140  10310.9 11922.4
@) (5431.6)  (6170.4)  (7547.3)  (8502.8) (9699.4)
(b) (1597.0)  (1058.5)  (1566.7)  (1808.1) (2223.0)
65658.7  76830.1  90800.5 109447.6  126757.9
65260.3  81298.8 101737.7 1251411  143877.2
37387.2 449223  47060.1  52347.8 60481.8
M1 38460.3  45163.8  51062.4  60979.8 70776.9
@) (27333.7) (30893.2) (34984.3) (42143.0)  (48495.1)
(b) (11126.6) (14270.6) (16078.1) (18836.8)  (22281.8)
M2 103720.6  126462.6  152800.2 186120.9  214654.1
M1 (38460.3) (45163.8) (51062.5) (60979.8)  (70776.9)
(65260.3) (81298.8) (101737.7) (125141.1) (143877.2)
63529.5  70889.8  87772.6 1056534  111971.2
%
M1 5.4 17.4 13.1 19.4 16.1
M2 11.9 21.9 20.8 21.8 15.3

Compiled by Research and Information Division of Foundation of Nepalese

0.21926213 0.20826395 0.21806712 0.153304653

Chambers of Commerce and Industry (FNCCI) from Economic Survey.



2.4.10

Rs. in Million

1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00 2000/01*
F.O.B. 13725.6 17286.4 19316.0 17680.3 19912.7 22663.1 27540.2 35692.7 51645.0 28767.5
C.I.F. 31987.0 39259.9 51628.7 63740.4 74570.8 93661.9 89153.8 87695.0 107086.3 56167.4
-18261.4 -21973.5 -32312.7 -46060.1 -54658.1 -70998.8 -61613.6 -52002.3 -55441.3 -27399.9
3893.1 5064.4 17476.5 23565.2 20922.7 39360.7 29127.5 30201.3 26445.7 11081.1
11756.7 14942.7 30000.1 37478.5 37178.5 53180.5 43495.8 45967.2 43084.9 19631.7
5016.9 5966.0 8251.7 8973.2 9521.2 8523.0 9881.6 12167.8 12073.9 5308.1
1123.3 1518.9 1768.6 2075.1 1685.8 1990.3 2377.2 35104 4569.3 2262.1
5616.5 7457.8 19979.8 26430.2 259715 42667.2 31237.0 30289.0 26441.7 12061.5
7863.6 9878.3 12523.6 13913.3 16255.8 13819.8 14368.3 15765.9 16639.2 8550.6
4294.3 6937.3 6809.0 10708.8 12193.2 15130.1 172979 22036.1 23368.2 11565.5
4489.9 7075.5 7003.9 11227.2 12766.3 16347.3 19065.3 23167.5 25267.3 12175.5
2316.5 2994.3 3469.1 5063.6 4283.6 5595.0 6987.8 10314.6 12662.3 7307.5
1689.5 3498.5 3039.9 5339.1 7582.8 9743.2 10919.7 11648.3 11286.1 4347.5
422.0 561.8 494.2 819.0 899.9 1009.1 1157.8 1204.6 1318.9 520.5
61.9 20.9 0.7 5.5 -- -- -- -- - --
195.6 138.2 194.9 518.4 573.1 1217.2 1767.4 1131.4 1899.1 610.0
-10074.0 -9971.8 -8027.2 -11786.1 -21542.2 -16508.0 -15188.2 235.1 -5627.4 -4753.3
7326.0 5474.2 10723.3 8804.7 7401.0 8390.2 10369.6 9100.7 8878.4 3803.1
8710.3 6960.1 12974.7 113959 10284.7 112329 14236.1 13264.2 13453.5 6237.3
-1384.3 -1485.9 -2251.4 -2591.2 -2883.7 -2842.7 -3866.5 -4163.5 -4575.1 -2434.2
-- -- -- -- 387.8 1620.7 684.6 577.7 232.6 -33.0
6142.4 12237.8 3587.2 2667.5 12672.9 9699.2 15099.9 -74.0 10950.6 4494.1
3394.4 7740.2 6283.3 -313.9 -1080.5 3202.1 10965.9 9839.5 14434.2 3510.9

Note: * Provisional, Figures for 2000/2001 are for First six month only.

Compiled by Research and Information Division of Foundation of Nepalese

Chambers of Commerce and Industry (FNCCI) from Economic Survey.



2.4.11

Value in Million Rs.

1060/61 1965/66 1070/71 1975/76 1980/81 1985/86 1090/91 1991/92 1992/93 1093/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/2000 2000/2001
F.O.B. 209.7 3751  400.6 11858  1608.7 3078.0  7387.5 137065 172665 192934 17639.2 19881.1 226365 275135 35676.3 498227  55654.1
(100.0)  (100.0) (100.0) (100.0)  (100.0) (100.0)  (100.0)  (100.0) (100.0) (100.0) (100.0) (100.0)  (100.0)  (100.0)  (100.0) (100.0) (100.0)
209.2 3705 3952 8937 992.4 12411 15522 14500 1621.7 2408.9 31243 36823 52262 87944 12530.7 21220.7  26030.2
(99.8)  (98.8)  (98.7)  (75.4) (61.7)  (40.3)  (21.0)  (10.6) (90.4) (125) (17.7)  (185) (23.1) (32.0) (35.1) (42.6) (46.8)
0.5 4.6 54 2921 616.3 18369 58353 122565 15644.8 16884.5 145149 161985 174103 18719.1 231456 28602.0  29623.9
(0.2) (1.2) (13)  (24.6) (38.3)  (59.7)  (79.0)  (89.4)  (90.6)  (87.5)  (82.3)  (81.5) (76.9) (68.0) (64.9) (57.4) (53.2)
C.IF 398.0 7820  699.1 1981.7 44282  9341.2 232265 31940.0 39205.6 51570.8 63679.5 744545 935534 89002.0 87525.3 1085049  115687.2
(100.0)  (100.0)  (100.0) (100.0)  (100.0) (100.0)  (100.0)  (100.0) (100.0) (100.0) (100.0) (100.0)  (100.0)  (100.0)  (100.0) (100.0) (100.0)
3751 7635 6168 12271 21792 39709  7323.1 112455 12542.1 170354 196159 24398.6 248533 27331.0 32119.7 39660.1  45211.0
(94.2)  (976)  (88.2)  (61.9) (49.2)  (425)  (31.5)  (352)  (32.0) (33.0) (30.8)  (32.8) (26.6) (30.7) (36.7) (36.6) (39.1)
22.9 18.5 823  754.6 22490 5370.3 15903.4 206945 266635 345354 44063.6 500559 68700.1 61671.0 55405.6 68844.8  70476.2
(5.8) (24)  (11.8)  (38.1) (50.8)  (57.5)  (68.5)  (64.8)  (68.0) (67.0)  (69.2)  (67.2) (73.4) (69.3) (63.3) (63.4) (60.9)
-188.3  -406.9  -2985  -795.9 -2819.5 -6263.2 -15839.0 -18233.5 -21939.1 -32277.4 -46040.3 -54573.4 -70916.9 -61488.5 -51849.0  -58682.2  -60033.1
(100.0)  (100.0) (100.0) (100.0)  (100.0) (100.0)  (100.0)  (100.0) (100.0) (100.0) (100.0) (100.0)  (100.0)  (100.0)  (100.0) (100.0) (100.0)
-165.9  -393.0  -221.6  -3334 -1186.8 -2729.8 -5770.9 -97955 -10920.4 -14626.5 -16491.6 -20716.0 -19627.1 -18536.6 -19589.0  -18439.4  -19180.8
(88.1)  (96.6)  (74.2)  (41.9) (42.1)  (436)  (36.4)  (53.7) (49.8) (45.3) (35.8)  (38.0) (27.7) (30.1) (37.8) (31.4) (32.0)
-22.4 -13.9 -76.9  -4625 -1632.7 -3533.4 -10068.1 -8438.0 -11018.7 -17650.9 -29548.7 -33857.4 -51289.8 -42951.9 -32260.0  -40242.8  -40852.3
(11.9) (34) (258  (58.1) (57.9)  (56.4)  (63.6) (46.3)  (50.2)  (54.7)  (64.2)  (62.0) (72.3) (69.9) (62.2) (68.6) (68.0)
607.7 11571 1099.7 31675  6036.9 124192 30614.0 456465 56472.1 70864.2 81318.7 943356 116189.9 1165155 123201.6  158327.6 171341.3
(100.0)  (100.0) (100.0) (100.0)  (100.0) (100.0)  (100.0)  (100.0) (100.0) (100.0) (100.0) (100.0)  (100.0)  (100.0)  (100.0) (100.0) (100.0)
584.3 11340 10120 21208 31716 52120 88753 126955 14163.8 19444.3 22740.2 28081.2 30079.5 361254  44650.4 60880.8  71241.2
(96.1)  (98.0)  (92.0)  (67.0) (52.5)  (42.0)  (29.0) (27.8) (251) (27.4)  (28.0)  (29.8) (25.9) (31.0) (36.2) (38.5) (41.6)
23.4 23.1 87.7 10467 28653  7207.2 217387 32951.0 42308.3 51419.9 585785 66254.4 86110.4 80391.1  78551.2 97446.8  100100.1
(3.9) (2.0) (8.0)  (33.0) (475)  (58.0)  (71.0)  (722)  (749)  (726)  (72.0)  (70.2) (74.1) (69.0) (63.8) (61.5) (58.4)

Note: figures in the Paranthesis are percentage of the total.
Compiled by Sesearch and Information Division of FNCCI from Nepali's Foreign Trade and Economic Development 1956/57 to 1979/80 by Pushkar R. Reejal, a CEDA Publication and Various publications of Nepal Rastra Bank.



2.4.12

1994795 199972000

(In millions of US. dollars)

1994/95 1995/96 1996/97 1997/98 1998/99 1999/00
(2051/52) (2052/53) (2053/54) (2054/55) (2055/56) (2056/57)
1 2,295 2,370 2,483 2,612 2,729 3381
2,295 2,320 2,362 2,415 2,632 3,112
1,842 1,940 1,983 2,090 2,169 2642
AsDB 698 757 802 910 948 1216
EEC 10 9 8 8 7 8
IDA 1,002 1,052 1,059 1,080 1,107 1297
IFAD 58 57 57 44 58 68
IMF 2/ 55 43 34 25 21 15
NDF 8 11 16 18 20 23
OPEC 12 10 7 6 9 15
453 380 378 325 363 470
Australia 0 0 0 0 0 6
Austria 0 6 5 5 4 5
Belgium 9 8 7 6 6 10
Finland 0 0 6 6 6 7
France 51 53 51 52 48 53
Korea 0 0 0 2 10 9
Kuwait 16 15 13 12 11 10
OECF 370 291 296 229 264 344
Saudi Fund 8 7 10 13 14 26
3/ 50 121 197 197 269
82 84 83 87 84 83
4/ 59 60 55 62 59 57
IMF 2/ 7 8 7 7 5 5
4/ 23 24 28 24 25 26
IMF 0.2 0.2 0.2 0.2 0.1 0.1

(in percent)
5/ 6.3 6.8 5.0 6.7 5.9 47
IMF 0.6 0.7 0.5 0.6 0.4 0.3
/GDP 52.1 52.4 50.5 53.8 54.2 61.5
IMF 13 1.0 0.7 0.5 0.4 0.3

1/ Consortium primarily of medium- and long-tem public and publicly guaranteed debt excluding foreign
liabilities of the banking system other than liabilitiesto the IMF.

2/ Excluding IMF Trust Fund.
3/ Outstanding trade credits.

4/ Includes principal and interest repayments of public enterprises and some private entities, as well as

The central government.

5/ Inrelation to exports of goods and services and private transfers

Source: IMF.



2.4.13

Year/ IME - -

Month IUS$=NR Million Rs. Million$  Million Rs. Million$  Million Rs. Million$
1989 July 27.40 380.2 13.9 8310.8 303.3 8691.0 317.2 0.1332088
1990 July 29.10 424.6 14.6 11589.8 398.3 12014.4 4129 0.1190179
1991 July 42.70 613.4 14.4 18656.6 436.9 19270.0 451.3 0.1216534
1992 July 42.60 630.9 14.8 242514 569.3 24882.3 584.1 0.1039558
1993 July 49.00 714.6 14.6 335104 683.9 34225.0 698.5 0.0929763
1994 July 49.11 732.6 14.9 42015.7 855.5 42748.3 870.4 0.0726949
1995 July 50.45 778.2 15.4 43084.9 854.0 43863.1 869.4 0.0855224
1996 July 56.25 832.1 14.8 44438.3 790.0 45270.4 804.8 0.1206574
1997 July 56.75 825.1 14.5 48541.4 855.4 49366.5 869.9 0.1308259
1998 July 67.60 956.3 14.1 65157.7 963.9 66114.0 978.0 0.1330206
1999 July 68.15 960.3 14.1 76650.8 1124.7 77611.1 1138.8 0.1176412
2000 July* 70.40 997.7 14.2 93858.1 1333.2 94855.8 1347.4  0.055737
2001 July* 74.65 1018.2 13.6 1051725 1408.9  106190.7 1422.5
2002 Jan.* 76.30 1049.6 13.8 103692.1 1359.0 104741.7 1372.8 0.0221031

Compiled by Research and Information Division of FNCCI from Economic Survey.
*: Compiled by the Study Team with Source from Quarterly Eonomic Bulletin, Mid-January 2002,
by Nepal Rastra Bank
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4,200ton / 18) 1.4 ton/m’
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Y Climatological Records of Nepal, 1985-1986, 1987-1990, DHM and Data from DHM

? Feasibility Report on Kulekhani Hydroelectric Project, 1974, JICA

% Daily Precipitation Records of Gandaki & Narayani Zone Through 1996, 1999, DHM

? Daily Precipitation Records of Bagmati Zone Through 1996, 1999, DHM

5 Master Plan Study on Sediment Control for Kulekhani Watershed, 1994, Nippon Koei Co., Ltd.

6 Report on Sedimentation Survey of Kulekhani Reservoir, 1995, NEA

n Report on Kulekhani Reservoir Sedimentation Study, Mar.,1998, NEA

8 Report on Kulekhani Reservoir Sedimentation Study, Feb., 2001, NEA

% The Study on Nationwide Hydrometeological Data Management Project, 1993, JICA

' Kulekhani No.2 Hydroelectric Project Feasibility Report, 1979, JICA

19 Kulekhani Hydroelectric Project, Operation and Maintenance Manual, Vol.1, Nippon Koei, 1982

12 Kulekhani Disaster Prevention Project (II), Lot No.1: Civil Engineering Construction Works, Project
Completion Report, 1999, Nippon Koei Co., Ltd.

13 Second Kulekhani Hydroelectric Project, Project Completion Report, 1987, Nippon Koei Co., Ltd.
'Y Hydrological Records of Nepal, Stream Flow Summary, 1998, DHM

1% Preliminary Study of Debris Flows and Landslides Induced by the Disaster of July 1993 in the Watersheds
of Lothar Khola, East Rapti River and Marin Khola, 1995, MWR

'9 Emergency Flood Damage Assessment, Assessment of July 1993 Floods and Flood Estimation

' The Study on the Disaster Prevention Plan for Severely Affected Areas by 1993 Disaster in the Central
Development Region of Nepal, Final Report, Vol. III, 1997, JICA

'® Third Kulekhani Hydroelectric Project, Feasibility Study Report, Main Report, May, 1988, NEA
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3.3.6

19

300km
300km

1.0 1973 2001 153

1.0

3.3.24

(Cornell, C.A., 1968, Engineering seismic analysis, Bull. Seism. Soc. Am.Vol.58,
pp.1583-1606)

[=80+15M-25Lnr

Modified Mercalli Scale

|
M Richter Scale
R (km) r=(d’+h>+400)"°
D (km)
H (km)
logA=0.014+0.301 *
A : (c/sec? or gal)

(* Trifunac, M.D. and Brady, A.G, 1975, On the correlation of seismic
intensity scales with the peak of recorded strong ground motion, Bull.

Seism. Soc. Am. Vol.65, pp.139-162)

(Kawasumi, H., 1951, Measures of earthquake danger and expectancy of maximum intensity

throughout Japan as inferred from the seismic activity in historical times, Bull. Earthq. Res.

Inst., 21, pp46 - 482.)

[=2M-4.6052logd-0.00183d-0.307 (d 100 km )
[=2(M-logr)-0.01668 r-3.9916 (d 100 km )
A=0.45x10V? <55 )
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A=20x10"? (5.5 <[ <7.0 )
Ij (IMA)
M Richter Scale
D (km)
R (km)
A (cm/sec” or gal)
1973 2001 28
28
LogNc=p+ql
p q I Nc
I-log Nc Ne  0.01 100 Nc  0.005 200
) 3.3.25
in MM Scale in JMA Scale
7.3 - 160 gal
- 33 20 gal
1988 1913
1987 281
8.4 0.21 0.15 0.20
021g
10km MMT)
7.0 40km 9.0
500gal
3 1
500gal
170gal
0.15¢
3-35 15 2
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3.2.1

(o

-

, €2

No.

(EL.m)

(kn)

3 5

o o

From 1957

0904

2733 N.
8508 E.

1706

1956/05

\ 4

0905

2736 N.
8505E.

2314

1965/09

v°

A

0906

N.F.I.

27 25N.
8503 E.

474

1966/08

\Z

0915

27 37 N.
8509 E.

1530

1971/12

v

0917

(Ind. Dis)

27 26 N.
8502E.

466

1974/01

Ao

o

0919

27 25N.
8510E.

1030

1974/12

A o

v °

1038

27.43N.
85.11E

1085

1971/04

o

A

v°

1039

27.44N.
85.20E.

1335

1971/04

\4

A

NEA

A

\4

NEA

DSC

HZM

0460

2726 30 N.
8458 15E.

332

579

1963/01

Ao

v°

0465

27 3300 N.
8448 10E.

305

427

1963/06

A2

0470

273540 N.
844300E

336

169

1963/11

\ A

0560

2736 20 N.
850900 E

1830

14

1964/01

0570

273510N.
850930E

1480

126

1962/12
1977/11

\ A

Ao




3.2.2 N.F.I. (1985 2000
( iO)
N.F.I.
1 6.8 12.6 19.0 1.0 -5.0 15.0 224 27.6 7.4 2.0
2 7.9 13.3 24.5 24 -5.0 17.0 25.0 315 9.1 2.6
3 11.6 17.0 239 6.0 -0.3 215 29.9 37.5 13.0 6.0
4 14.9 20.3 27.3 9.5 24 25.6 33.9 39.8 17.3 9.2
5 16.4 21.6 26.6 11.3 5.0 27.5 339 40.6 21.1 12.2
6 17.6 22.0 26.8 13.3 6.9 284 33.0 39.4 23.7 16.0
7 17.9 21.7 25.2 14.1 8.1 27.8 31.6 36.0 23.9 12.0
8 17.9 219 28.0 14.0 8.1 279 319 37.6 23.7 16.2
9 17.3 219 25.3 13.0 7.5 27.0 314 36.6 225 16.0
10 15.0 20.9 28.6 9.5 15 24.2 30.2 36.2 18.1 10.6
11 10.9 17.4 23.0 4.7 -2.1 19.9 27.4 34.0 12.4 7.5
12 7.8 14.2 19.3 18 -4.0 16.6 24.4 325 8.8 3.6
135 18.7 - 8.5 - 23.2 29.6 - 16.8 -
- - 28.6 -5.0 - - 40.6 - 2.0
1)
3.2.3
( : mm)
1963 1964 1965
1 - 63.5 89.1 76.3
2 48.4 96.7 121.2 109.0
3 169.1 214.7 203.1 195.6
4 326.5 310.9 - 318.7
5 392.7 333.2 - 363.0
6 198.6 291.8 - 245.2
7 87.0 82.5 - 84.8
8 48.3 119.6 - 84.0
9 69.3 90.6 - 80.0
10 81.9 124.3 - 103.1
1 68.8 108.6 - 88.7
12 59.0 74.6 - 66.8
- - - 1815.2

2)

)



3.2.4

( > mm)
N.F1. Ind. Dis. ( )

1 20.8 17.7 16.1 19.7 6.7 16.9 13.1 12.6
2 20.3 25.0 18.6 25.6 11.8 11.8 15.0 16.0
3 439 33.6 28.0 35.2 21.6 21.0 27.6 29.6
4 77.9 79.4 57.2 60.8 56.6 53.4 44.9 735
5 159.8 155.8 167.3 131.8 135.0 157.1 131.1 114.9
6 368.6 319.6 380.3 247.9 344.9 337.0 266.9 266.3
7 587.1 455.9 617.3 376.0 572.2 610.2 422.3 375.7
8 493.9 358.9 536.5 288.4 476.1 529.3 378.7 357.1
9 288.8 229.2 367.1 212.5 4115 337.2 217.0 186.1
10 73.6 61.5 88.4 55.3 75.1 80.9 57.7 61.5
11 8.3 10.5 1.7 11.3 4.6 15.2 9.4 8.7
12 16.3 14.8 15.1 245 14.0 20.2 15.1 12.6
2159.3 1762.0 2303.5 1489.1 2130.1 2190.0 1598.5 1514.7

10 1971.8 1580.9 2156.9 1312.0 2014.8 2051.6 1473.6 1361.6
(91 %) (90 %) (94 %) (88 %) (95 %) (94 %) (92 %) (90 %)

44 34 35 29 17 26 30 28

1957 —2000 1967 —2000 1966 —2000 1972—-2000 1974—1990 1975-2000 1971-2000 1971 -2000




3.2.5

N.F.I.
1958 83.3 07/31 -
1959 90.8 07/22 -
1960 80.8 05/21 -
1961 76.4 07/28 -
1962 233.0 06/28 -
1963 65.0 08/20 -
1964 49.0 08/17 -
1965 300.0 07/07 -
1966 223.0 08/28 196.0 08/24
1967 256.4 07/10 172.0 07/10
1968 145.0 07/23 262.0 08/27
1969 70.3 08/21 80.6 08/20
1970 280.2 07/16 - -
1971 134.3 06/11 153.2 06/13
1972 162.2 07/27 105.6 07/27
1973 125.2 06/18 171.6 06/28
1974 218.0 09/02 279.2 08/31
1975 210.0 07/28 200.1 07/28
1976 162.0 06/10 220.2 07/11
1977 77.0 06/20 107.4 06/22
1978 173.0 07/16 247.6 07/16
1979 198.9 08/19 145.2 08/21

> mm)

N.F.I.
1980 84.1 05/11 157.5 06/19
1981 154.0 09/29 260.6 07/31
1982 133.0 08/27 148.2 09/18
1983 1315 07/17 98.2 07/06
1984 228.3 09/17 116.9 09/17
1985 131.0 09/05 158.7 09/05
1986 157.0 08/27 190.3 09/15
1987 126.0 07/24 223.0 07/24
1988 106.8 09/08 103.5 07/06
1989 84.0 07/06 152.0 09/06
1990 137.0 08/27 453.2 08/27
1991 106.0 07/07 94.4 o7/11
1992 58.0 05/15 115.2 08/25
1993 295.0 07/20 257.0 07/21
1994 96.4 09/10 124.0 09/10
1995 116.0 08/13 170.0 06/29
1996 150.2 07/14 115.4 09/24
1997 146.0 07/01 189.2 08/13
1998 98.3 07/25 181.2 07/21
1999 262.1 07/03 197.8 06/28
2000 162.0 08/03 142.4 07/10

300.0 - 453.2 -




3.2.6 1993 7

No. (mm) (mm)
718 719 720 721 722 1 3 5
904 58 295 65 45 29 295 418 492
905 56 373 8 5 4 373 437 446
906 N.F.I. 38 4 257 14 51 257 322 364
919 40 78 205 30 25 205 323 378
HZM 29 289 376 172 63 376 837 929
NEA 38 234 362 106 46 362 702 786
43 212 212 62 36 311 507 566
915 5 386 44 38 33 386 468 506
DSC 4 540 40 66 30 540 646 680
5)
3.2.7 2002 7
No. (mm) (mm)
7210 722 723 724 1 4
904 22 148 443 210 443 823
905 102 403 255 101 403 861
906 N.F.I. 31 218 302 95 302 646
919 27 210 3m 123 3m 671
NEA 169 490 455 1m 490 1225
70 294 353 128 390 845
915 79 284 145 34 284 542
DSC 81 288 143 67 288 579
:DHM
3.2.8
(ELm) (10°m%)  (10°m%  (10°md)  (10°m’)  (10°m’) (m¥km¥ )
1981 0 14710 12.00 73.30 85.30 0.00 0.00 -
1993/03 1 1,471.0 10.80 72.30 83.10 2.20 2.20 1,588
1993/12 12 14710 7.60 70.70 78.30 4.80 7.00 4,630
1994/09 13 1,4710 6.50 61.30 67.80 10.50 17.50 10,684
1995/11 14 14710 4.60 58.90 63.50 4.30 21.80 12,358
1996/12 15 1,471.0 2.80 60.60 63.40 0.10 21.90 11,587
1997/11 16 1,480.0 7.60 55.59 63.19 0.21 22.11 10,967
1998/11 17  1,480.0 7.42 55.87 63.30 0.1t 22.00 10,271
1999/11 18  1,480.0 6.98 55.66 62.64 0.66 22.66 9,992
2000/11 19 1,480.0 6.80 55.58 62.38 0.26 22.92 9,574
2001/11 20 1,480.0 6.79 55.57"2 62.36 0.02 22.94 9,103
- - - - - 1.15 - -
6),7), 8)
/1 -0.11x10% m® 1*2 55.51 x10° m®
; 1)
2)
3)
4) (EL.1,530.0 m)
5)1993 7

6) 1997



3.2.9

(  :mdy

1 2 3 4 5 6 7 8 9 10 1 12
1963 117 1.06 1.13 1.15 1.64 1.13 6.60 7.64 5.75 3.53 2.16 175 289
1964 147 1.39 1.16 0.91 1.26 2.21 724 1187 15.23 4.48 1.84 150 421
1965 1.32 1.29 1.22 1.76 1.47 3.74 1954 18.36 5.71 3.10 2.86 1.75 518
1966 1.55 1.41 114 0.75 1.12 114 1038 20.78 10.29 3.33 2.20 1.70 4.65
1967 1.08 0.94 0.86 1.01 0.65 452 11.80 6.92 5.67 3.36 2.32 1.68 3.40
1968 1.66 1.46 1.63 121 1.10 2.52 5.72 6.33 2.62 7.12 2.25 147 292
1969 1.18 0.89 0.87 0.92 0.95 0.88 3.10 6.89 4.18 191 1.10 0.83 1.98
1970 0.82 0.72 0.64 0.61 0.64 342 21.29 8.98 5.26 3.30 2.18 147 4.1
1971 1.15 1.1 1.10 1.98 213 2164 5.08 7.68 4.27 3.82 2.22 1.86 450
1972 1.72 1.78 1.62 141 1.38 454  28.27 6.15 8.36 2.49 1.85 158 5.10
1973 1.38 1.24 1.58 0.96 129 10.24 7.34 7.97 9.51 9.51 5.14 275 4.91
1974 159 133 113 116 126 166 715 1561 2065 350 196 150 4.83
1975 1.28 1.18 0.88 0.76 1.07 211 1476 1099 11.69 4.70 2.35 1.67 4.45
1976 1.46 1.25 1.02 1.09 1.44 7.96 6.04 4.75 3.94 2.30 1.75 145 287
1977 1.28 1.22 1.07 1.40 1.64 157 3.16 3.47 2.31 1.80 1.60 1.63 185

1.34 1.22 114 114 1.27 462 10.50 9.63 7.70 3.88 2.25 1.64 3.86

DHM



3.2.10

(  :mdy

1 2 3 4 5 6 7 8 9 10 1 12
1963 7.86 677 563 510 607 2136 6555 9179 70.86 3315 1630 9.58 28.34
1964 759 643 529 497 564 1116 7435 5553 6910 4455 1335 806 2550
1965 716 663 674 445 38 1749 8426 17049 7343 2893 2062 1088 36.24
1966 826 688 591 509 683 1190 5183 15751 9262 2029 1253 942 3242
1967 755 627 669 672 632 1440 9367 7428 7204 2112 1001 669 27.15
1968 577 456 390 326 359 3337 8938 13589 4491 4216 1907 1234 3318
1969 1017 768 691 611 729 1383 4482 8L47 6428 2803 1481 1025 24.64
1970 799 698 534 504 476 2245 13241 9546 6810 4474 1818 1110 3521
1971 733 562 466 7.86 2221 90.28 67.89 89.87 5929 3472 1711 1139 3485
1972 869 793 647 48 511 1613 669 6376 6153 2956 1583 10.33 24.77
1973 861 669 580 313 625 4372 4530 6443 7747 5533 2450 1510 29.69
1974 1174 881 715 640 759 148 6409 11096 12043 3423 1569 1330 34.61
1975 981 794 592 548 676 1813 10972 5449 4543 2358 1256 9.37 2577
1976 801 669 539 543 880 1932 5333 5239 4877 2411 1338 937 2125
1977 738 618 487 749 865 1443 4804 6302 4550 2985 2062 1305 2242
1978 993 808 745 1454 1219 4847 10617 6581 5200 3310 19.07 1260 3245
1979 808 810 58 525 456 11.79 7645 8128 3572 2517 1438 1110 2398
1980 838 723 629 470 68 2428 4728 6613 6019 2975 1652 1149 24.09
1981 957 698 555 671 967 1484 6190 8283 7399 4086 1953 1332 2881
1982 1072 934 975 1178 924 1065 4350 5954 8876 3070 1670 1245 26.09
1983 1149 1041 925 909 1163 1076 47.16 4605 4616 1770 1062 933 19.97
1984 88 808 720 68 703 1715 3437 3575 80.26 1819 1253 9.65 20.49
1985 866 781 673 698 874 1644 4491 4235 7234 3075 1483 1102 2263
1986 920 868 7.85 725 760 1574 4069 6715 6553 2076 1256 1028 2277
1987 1038 807 711 728 698 816 4610 7919 6529 3864 1772 1122 2551
1988 827 610 596 597 967 2611 4539 7412 7446 2519 1453 1398 2581
1989 1362 1082 747 913 820 2051 9010 6434 12099 4348 17.19 1335 3568
1990 1202 1303 946 - - - 8353 120.69 67.87 49.44 1602 1197 4367
1991 1255 1036 898 769 779 1549 3892 4324 5720 1811 1391 1210 2053
1992 1178 1055 866 767 858 1341 2719 3835 3164 1655 1026 809 16.06
1993 745 710 661 727 693 973 4446 4366 3485 2115 1300 850 17.56
1994 1260 814 527 58 460 1862 158 3307 3171 1469 1226 1131 1450
1995 1028 960 644 619 1007 2376 1942 4897 4718 2560 17.98 1158 19.76

933 790 662 661 781 2090 6076 7463 6451 3013 1558 11.02 26.32

DHM
Q =2029%6xQ 0897, R =0.885)



3.2.11

(mm) (m¥s) (mm) (m*s/100 km?)
1967 2,335 27.15 1,479 0.63 4.69
1968 2,231 33.18 1,807 0.81 5.73
1972 2,056 24.77 1,349 0.66 4.28
1973 2,623 29.69 1,617 0.62 5.13
1975 2,693 25.77 1,404 0.52 4.45
1976 2,237 21.25 1,157 0.52 3.67
1977 1,964 22.42 1,221 0.62 3.87
1978 2,489 32.45 1,767 0.71 5.60
1979 1,853 23.98 1,306 0.70 4.14
1980 1,756 24.09 1,312 0.75 4.16
1981 2,142 28.81 1,569 0.73 4.98
1982 1,889 26.09 1,421 0.75 4.51
2,189 26.64 1,451 0.67 4.60
)
3.2.12
No. 2 3 3 2
(km°) (m°/s) (m*/5/100 km®)
420  Kali Gandaki at Kota Gaon Narayani 11,400 470.8 4.13 1964-85
446.8 Phalandu Khola at Betrawati Narayani 162 13.2 8.12 1971-85
447 Trisuli River at Betrawati Narayani 4,110 183.8 4.47 1967-85
448  Tadi Kholaat Tadi Pool, Belkot Narayani 653 39.9 6.10 1969-85
450  Narayani River at Narayan Ghat Narayani 31,100 1,583.1 5.09 1963-87
460 Rapti River at Rgjaya Rapti 579 26.6 4.60 1967-82
465  Manahari River at Manahari Rapti 427 18.4 431 1963-85
470  Lothar Khola at Lothar Rapti 169 9.6 5.65 1964-85
505 Bagmati River at Sundarijal Bagmati 17 11 6.28 1963-85
536.2 Bishnumati Khola at Budhanilkantha Bagmati 4 0.3 7.95 1969-85
550  Bagmati River at Chovar Bagmati 585 15.5 2.65 1963-80
590 Bagmati River at Karmaiya, Mangalpur Bagmati 2,720 159.9 5.88 1965-79
589  Bagmati River at Pandhera Dovan Bagmati 2,700 120.8 4.48 1979-85
3.2.13
1972 1973 1974 1975 1976 1977
(mm) 1,657 2,034 1,974 1,954 1,774 1,419 1,802
(mm) 983 1,044 1,131 1,160 1,073 667 1,010
(mm) 1,286 1,232 1,223 1,122 720 464 1,008
R ) 0.90 0.91 0.89 0.53 0.95 0.91 0.86
0.59 0.51 0.57 0.59 0.60 0.47 0.56
(m¥g100 km?) | 3.12 3.31 3.59 3.68 3.40 2.11 3.20




3.2.14

( :m’s
1 2 3 4 5 6 7 8 9 10 1 12

1963 146 133 142 144 207 142 845 977 733 447 273 221 368
1964 185 175 146 114 159 279 919 1557 1941 570 232 190  5.39
1965 166 163 154 222 185 472 2191 2261 7.27 401 362 221 627
1966 195 178 143 094 141 144 1249 2433 1288 422 277 214 565
1967 136 118 108 127 082 556 1406 882 722 426 293 212 422
1968 210 184 205 152 139 319 724 807 331 866 284 185 367
1969 149 112 109 116 119 110 394 881 531 241 139 105 251
1970 103 090 08 076 080 436 2411 1149 669 418 275 185 498
1971 145 140 138 250 269 2440 647 982 542 481 28l 234 546
1972 217 225 204 178 174 559 3170 784 1050 314 233 199  6.09
1973 173 156 228 121 162 1222 938 1019 1192 1198 655 348  6.18
1974 200 167 142 146 158 210 914 1821 2397 444 247 188 586
1975 162 149 111 095 135 268 1715 1394 1471 597 296 210 550
1976 183 158 128 137 18 979 770 605 500 290 221 18 361
1977 162 153 135 176 206 198 400 440 291 226 202 206 233
1978 212 196 200 216 271 578 1850 1065 631 664 278 254 535
1979 237 230 200 174 159 411 1301 911 361 227 189 215 385
1980 171 157 144 125 114 944 878 657 697 221 180 163 371
1981 152 140 119 180 114 132 278 441 1141 28 143 130 271
1982 116 111 105 084 083 281 217 738 873 191 128 115 254
1983 076 099 076 093 18 148 1024 620 956 553 370 198  3.67
1984 148 134 105 067 071 234 780 673 1272 575 247 219 377
1985 143 097 147 047 297 181 684 739 1754 996 332 296 476
1986 223 185 134 196 350 630 728 1312 1136 7.00 295 246 511
1987 193 167 175 121 107 073 1610 1231 669 7.85 328 204 472
1988 184 146 178 104 168 460 715 1250 904 342 214 241  4.09
1989 265 152 108 08 215 235 1267 669 632 427 255 150 371
1990 129 135 150 123 217 218 1280 1235 1015 424 242 200 447
1991 198 133 127 156 110 257 496 969 757 235 173 168 315
1992 145 100 062 058 177 123 368 468 331 198 135 119 190
1993 099 072 08 127 169 435 3098 1224 401 316 201 142 531
1994 241 208 159 216 200 271 301l 500 805 236 170 209 2093
1995 191 181 135 114 123 7.87 1038 848 593 318 2665 1142 6.78
171 150 139 134 168 446 11.09 1016 888 455 328 228  4.36

1963 1977;

1978 1982;

1983 1995;



3.2.15

(mm) (mm) (%) (m%s/200km?)
1972 1,657 1,232 0.75 3.91
1973 2,034 1,250 0.62 3.96
1974 1,973 1,185 0.60 3.76
1975 1,954 1,113 0.57 3.53
1976 1,773 730 0.41 2.32
1977 1,418 1,801 471 997 0.33 0.55 1.49 3.16
1978 1,865 1,082 0.58 3.43
1979 1,320 779 0.59 2.47
1980 1,388 750 0.54 2.38
1981 1,145 548 0.48 174
1982 1,159 1,375 514 735 0.44 0.53 1.63 2.33
1983 1,516 742 0.49 2.35
1984 1,545 763 0.49 2.42
1985 1,989 963 0.48 3.05
1986 1,889 1,034 0.55 3.28
1987 1,606 955 0.59 3.03
1988 1,451 827 0.57 2.62
1989 1,210 750 0.62 2.38
1990 1,643 904 0.55 2.87
1991 1,140 637 0.56 2.02
1992 1,075 384 0.36 1.22
1993 1,936 1,074 0.55 341
1994 1,147 593 846 0.52 1.88
1995 1,700 1,527 1,371 0.81 0.55 4.35 2.68
- 1,564 - 860 0.55 - 2.73

1963
1972
1978
1983

1971
1977,
1982;
1995;



3.2.16

(  :mdy
(m) (m%s) (m) (m%s)
1963  09/16 3.77 691 09/29 1.60 40.0
1964  09/02 2.68 368 07/15 271 148
1965  07/07 4.64 971 07/07 4.20 304
1966 0827 4.62 964 08/24 3.25 202
1967  07/10 4.10 798 07/10 3.95 277
1968 0826 491 1,050 10/04 2.63 141
1969  08/19 2.47 310 08/21 131 326
1970 0717 3.48 604 07/16 5.35 571
1971 06/13 2.50 318 06/13 5.24 305
1972 07/27 2.64 357 07/24 456 251
1973 09/26 272 356 06/17 2.67 9.6
1974  09/01 4.24 933 08/30 4.38 236
1975  07/28 3.30 547 07127 3.21 143
1976  07/02 2.88 343 06/10 3.28 148
1977  08/18 2.15 179 08/17 0.98 8.64
1978 07115 3.30 540 - - -
1979 07/24 3.90 780 - - -
1980  06/19 3.08 463 - - -
1981  07/31 3.70 700 - - ;
1982 09/21 3.10 470 - - -
1983  07/16 2.20 210 - - ;
1984 0917 451 1,070 - - ;
1985  09/05 494 1,290 - - -
1986  09/14 3.40 580 - - -
1987  09/02 2.49 277 - - ;
1988  07/06 2.40 250 - - ;
1989  09/06 3.30 540 - - ;
1990 0827 3.99 821 - - ;
1991  07/08 2.00 180 - - ;
1992 08/28 2.10 205 - - ;
1993  07/21 3.70 660 07/19 - 1,340
1994  09/10 2.60 220 - - ;
1995 % 4.06 714 - - ;
. 1963 1990 14)
1991 1995 :DHM

‘94M/P



3.2.17

(m¥/s)
1l

101 24 105 17

2 523 503 501

5 822 793 798
10 1,019 997 1,004
20 1,209 1,201 1,207
30 1,318 1,321 1,325
40 1,395 1,408 1,409
50 1,454 1,475 1,474
100 1,638 1,690 1,678
200 1,821 1,912 1,885
1000 2,246 2,460 2,374
10000 2,852 3,338 3,103

3.2.18
( I, mm)

1.01 42 46 49
2 108 13 107
5 166 179 162
10 212 237 207
20 263 304 258
30 296 349 291
40 320 383 317
50 340 412 337

100 407 510 408

200 481 626 489

1000 694 985 731

10000 1120 1,812 1,253
1968-1993 1968-2000, 2002 1972-2000, 2002
3.2.19
(m*/s)
101 166 7.2
2 362 15.7
5 548 237
10 700 30.3
20 872 37.8
30 984 42,6
40 1,071 46.4
50 1,139 49.3
100 1,379 59.7
200 1,653 71.6
1000 2,471 107.0
10000 4,235 183.5




3.2.20

(10° (10°
(mm) m®) m°) ( )
(10° m?)

1981 - 169.3 0.46 0.46 0.52 0.52

1982 - 70.6 0.09 0.54 0.10 0.62

1983 - 133.7 0.25 0.79 0.29 0.91

1984 - 102.1 0.15 0.94 0.17 1.08

1985 - 113.9 0.18 1.12 0.21 1.29

1986 - 107.6 0.16 1.28 0.19 1.47

1987 - 114.4 0.18 1.46 0.21 1.68

1988 - 90.6 0.12 1.58 0.14 1.82

1989 - 76.1 0.10 1.68 0.11 1.93

1990 - 90.1 0.12 1.80 0.14 2.06

1991 - 55.3 0.07 1.87 0.08 2.14

1992 - 44.6 0.06 1.92 0.06 2.21

1993 4.80 3819 16.21 18.13 18.59 20.80

1994 10.50 75.2 0.09 18.22 0.11 20.91

1995 4.30 127.3 0.23 18.45 0.26 21.16

1996 0.10 90.2 0.12 18.57 0.14 21.30

1997 0.21 91.4 0.12 18.69 0.14 21.44

1998 -0.11 119.0 0.20 18.89 0.22 21.67

1999 0.66 172.6 0.48 19.37 0.55 22.22

2000 0.26 186.7 0.61 19.98 0.70 22.92

22927 19.98 22.92

/* 1992 2000
3.2.21
(mm) @osm3y ) ) () @™ ) emy ) @osmy )
2 107 0.18 0.5000 - - -

5 162 0.46 0.2000 0.3000 0.32 0.10 0.10
10 207 0.98 0.1000 0.1000 0.72 0.07 0.17
20 258 2.32 0.0500 0.0500 1.65 0.08 0.25
30 201 4.04 0.0333 0.0167 3.18 0.05 0.31
40 317 6.25 0.0250 0.0083 5.14 0.04 0.35
50 337 8.74 0.0200 0.0050 7.50 0.04 0.39
60 355 11.83 0.0167 0.0033 10.29 0.03 0.42
70 370 15.22 0.0143 0.0024 13.53 0.03 0.45
80 384 19.26 0.0125 0.0018 17.24 0.03 0.48
90 396 23.56 0.0111 0.0014 21.41 0.03 0.51
100 408 28.82 0.0100 0.0011 26.19 0.03 0.54
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3.6.1

Sieve Mesh (m/m) Site 100 80 60 50 40 30 25 20 15 10 5 PAN
Churiya A 7.7 142 202 236 335 420 498 559 592 665 735 1000
ChuriyaB 8.0 9.1 281 292 384 449 510 556 588 660 751  100.0
Accumulation KL-I Power House A 162 182 199 262 317 374 436 522 615 738 88  100.0
Retained (%) KL-I Power House B 85 187 200 276 339 402 478 603 675 8.4 914 1000
Ratomate 0.0 150 178 233 288 322 370 445 499 690 851  100.0
Bhimphedi 0.0 6.4 127 231 269 299 369 450 505 610 708  100.0
Sieve Mesh (m/m) Site 10 5 25 12 0.6 0.3 0.15 PAN
Churiya A - 42 21.0 402 580 734 990 100
ChuriyaB - 5.4 192 358 546 720 910 100
Accumulation KL-I Power House A - 32 242 386 424 440 500 100
Retained (%) KL-I Power House B - 104 546 676 724 746 774 100
Ratomate - 11.0 210 350 590 808 946 100
Bhimphedi - 4.0 274 584 720 776 844 100
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